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Case No. 13-00390-UT- Public Service Company of New Mexico’s Notice of Filing
Supplemental Testimony

Dear Ms. Sandoval and Ms. Martinez:
Pursuant to the Initial Order Requiring Filing of Supplemental Testimony, issued by the New
Mexico Public Regulation Commission in this proceeding on January 22, 2014, Public
Service Company of New Mexico hereby files a Notice of Filing Supplemental Testimony
which has attached the supplemental direct testimonies of PNM Witnesses Gerard Ortiz,
Chris Olson and Pat O’Connell.
Please note that PNM Exhibit CMO-2 (Supplemental) is voluminous, consisting of 1196
pages. Therefore, PNM is providing hard copies of the exhibit only with the original and five
copies of the filing. A copy of PNM Exhibit CMO-2 is being provided to the service list via a
CD that is included with the hard copies of the testimony and other exhibits that are being
mailed or hand-delivered.
The original and five copie:s are for filing. Please conlbrm the extra copy for our files and
return with our courier. If you have any questions regarding this filing, please contact me at
505-241-2479.
Respectfully,

Thomas J.-Wa~er ~
Senior Project Manager, Regulatory
cc:
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)
PUBLIC SERVICE COMPANY OF NEW MEXICO’S
NOTICE OF FILING SUPPLEMENTAL TESTIMONY
Public Service Company of New Mexico ("PNM"), by and through its attorneys,
hereby files notice with the Commission that it is timely filing the supplemental
testimonies of Gerard T. Ortiz, Chris M. Olson and Patrick J. O’Connell addressing the
questions raised by the Commission in its Initial Order Requiring Filing of Supplemental
Testimony issued January 22, 2014 (Ordering Paragraph A at 8-10). Pursuant to Ordering
Paragraph B at 10, the Hearing Examiner is directed to determine with input from the
Office of General Counsel if "the Application as supplemented is sufficiently complete
for the Commission to proceed with this case." PNM does not dispute the Commission’s
authority to require PNM to provide supplemental testimony on relevant issues the
Commission identifies and appreciates the Commission’s desire to obtain this
information promptly in order to expedite the case. However, PNM submits that its

Application was complete as filed for purposes of starting the statutory clock on the date
the Application was filed.
PNM acknowledge’,s the Commission’s authority to reject a filing or toll a
statutory suspension period or other decisional timeframe established by the Legislature
if the original filing is patently deficient in form or a substantive nullity on its face. Such
a situation can occur where the filing fails to incorporate substantial information
requirements for which the utility has prior notice either through rule or established
precedent.

US West Communications, Inc. v. New Mexico State Corporation

Commission, 1993-NMSC-074, 116 N.M. 548; accord, Municipal Light Boards v.
Federal Power Commission, 450 F.2d 1341 (D.C. Cir. 1971); Intermountain Gas Co. v.
Idaho Public Utilities Commission, 98 Idaho 718, 571 P.2d 1119, 1125 (1973); cf
Mountain States Telephone’ and Telegraph Company v. New Mexico State Corporation
Commission, 1977-NMSC-032, ~ 77, 90 N.M. 325 (failure to decide case based on
evidence in the record because SCC wanted more cost information, but had not provided
sufficient prior notice of the cost information it required, deprived utility of its property
without due process of law). The filing requirements for a CCN application are identified
in the Direct Testimony of Gerard T. Ortiz at 32-35. PNM believes that its initial
Application conformed to all such requirements.

Respectfully submitted this 5th day of February, 2014,
PUBLIC SERVICE COMPANY OF NEW MEXICO

P~trick V. Apodaca, SVP & General Counsel
Benjamin Phillips, Associate General Counsel
Bradford Borman, Senior Corporate Counsel
Public Service Company of New Mexico
PNM Resources, Inc.
Corporate Headquarters - Legal Department
Albuquerque, NM 87158
Telephone: (505) 241-4836
Fax: (505) 241-2338
Patrick.Apodaca@pnmresources.com
Ben.Phillips @pnmresources.com
Bradford.Borman@ pnmresources.com
Richard L. Alvidrez
Miller Stratvert P.A.
500 Marquette NW, Suite 1100
P.O. Box 25687
Albuquerque, New Mexico 87125
Phone: (505) 842-1950
Fax: (505) 243-4408
ralvidrez@mstlaw.com

Patrick T. Ortiz
Cuddy & McCarthy, LLP
1701 Old Pecos Trail
P.O. Box 4160
Santa Fe, New Mexico 87502-4160
Phone: (505) 954-7323
Fax: (505) 954-7373
portiz @ cuddwnccarthy.com
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SUPPLEMENTAL DIRECT TESTIMONY OF
GERARD T. ORTIZ
NMPRC CASE NO. 13-00390-UT
1

PLEASE STATE YOUR NAME, POSITION AND BUSINESS ADDRESS.

2

My name is Gerard Y. Ortiz. I am Vice President, Regulatory Affairs, for Public

3

Service Company of New Mexico ("PNM" or the "Company"). My business

4

address is 414 Silver Avenue, SW, MS-1105, Albuquerque, New Mexico 87102.

5
6

HAVE YOU PREVIOUSLY FILED TESTIMONY IN THIS

7

PROCEEDING?

8

Yes. I filed Direct Testimony in support of PNM’s Application in this proceeding

9

on December 20, 2013.

10
11

Qo

WHAT IS THE PURPOSE OF YOUR SUPPLEMENTAL DIRECT

12

TESTIMONY?

13

My supplemental direct testimony responds to the requirement set forth in

14

Ordering Paragraph A of the Initial Order Requiring Filing of Supplemental

15

Testimony ("Initial Order") that was issued by the New Mexico Public Regulation

16

Commission ("NMPRC" or "Commission") on January 22, 2014, for

17

supplemental testim,3ny on identified issues. I address the requirements in the

18

ordering paragraphs for supplemental direct testimony concerning how the

19

Commission should review certain elements of PNM’s Application in this case,

20

and how the Commission can make its determinations, given the requested

21

information identified in the ordering paragraphs. Specifically, I address

22

Ordering Paragraphs A. 1, and parts of A.2, A.7, A.8, A.9 and A. 10.

23

SUPPLEMENTAL DIRECT TESTIMONY OF
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1

ARE THERE OTHERS WHO ARE SUBMITTING SUPPLEMENTAL

2

DIRECT TESTIMONY ON BEHALF OF PNM IN RESPONSE TO THE

3

INITIAL ORDER?

4

Yes. Chris M. Olson, PNM’s Vice President, Generation, addresses all or

5

portions of Ordering Paragraphs A.3, A.6, A.7 and A.9 of the Initial Order.

6

Patrick J. O’Connell, PNM’s Director of Planning and Resources, addresses all or

7

portions of Ordering Paragraphs A.2, A.4, A.5 and A. 10 of the Initial Order.

8
9

BEFORE TURNING TO THE SPECIFIC REQUESTS IN THE INITIAL

10

ORDER, DO YOU HAVE ANY PRELIMINARY COMMENTS ON PNM’S

11

APPLICATION IN THIS PROCEEDING?

12

I do. I want to take this opportunity to provide some additional context for

13

PNM’s Application and supporting evidence, and the basis for the scope of relief

14

that PNM is seeking in this proceeding. In its filing, PNM presented the results of

15

a comprehensive and rigorous analysis that demonstrates that the Revised SIP is

16

both more cost effective and environmentally beneficial than compliance with the

17

FIP.~ The relief that PNM is seeking from the Commission in this proceeding,

18

including recovery of PNM’s undepreciated investment in SJGS Units 2 and 3, is

19

what is necessary in order for PNM to pursue the Revised SIP option in the most

20

cost-effective manne, r for customers, properly balancing their interests with the

21

interests of shareholders and the overall public interest.

~ The defined terms in my Supplemental Direct Testimony have the same meaning as in my Direct
Testimony filed in this proceeding on December 20, 2013.

2
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1

HOW DOES PNM RESPOND TO THE APPARENT CONCERN IN

2

PARAGRAPH A.1

3

RESOURCES FOR SJGS UNITS 2 AND 3 HAVE BEEN SUBMITTED

4

FOR COMMISSION APPROVAL IN THIS PROCEEDING?

5

Ao

THAT NOT ALL OF THE REPLACEMENT

PNM understands and appreciates that the Commission has certain questions,

6

particularly with respect to PNM’s plans for replacement generation resulting

7

from the retirement of SJGS Units 2 and 3 by December 31, 2017, as required by

8

the Revised SIP. lit is important to understand that PNM is not seeking to

9

immediately replace, on a MW for MW basis, the generation capacity that will be

10

lost as a result of the retirement of SJGS Units 2 and 3. PNM is taking a carefully

11

considered and longer-term approach with respect to its proposed replacement

12

portfolio which is c,onsistent with the planning principles under the IRP Rule.

13

The replacement pon:folio presented in PNM’s Application, and the sequencing of

14

PNM’s requests for CCNs for the individual generation resources, are the result of

15

careful analysis witlh a related goal of affording PNM and the Commission

16

flexibility in future resource planning and deployment.

17
18

PNM will need replacement generation resources upon the retirement of SJGS

19

Units 2 and 3. To that end, PNM has identified at least 78 MW of additional

20

capacity in SJGS Unit 4, and 134 MW of capacity from PVNGS Unit 3, as the

21

initial, foundational generation resources that can provide very cost-effective and

22

reliable replacement capacity. This replacement capacity comes from existing,

23

well-known resources. They have provided reliable power supplies to customers

SUPPLEMENTAL DIRECT TESTIMONY OF
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1

in the western United States, including New Mexico customers, for many years.

2

The analysis conducted by PNM Witness O’Connell places both of these

3

resources at the very top of the list of the most cost-effective generation resource

4

candidates. For these reasons, PNM is seeking CCNs in this proceeding for both

5

of these resources.

6
7

Through its analysis, PNM has also identified a proposed 177 MW gas peaking

8

resource to be built at San Juan, and a proposed 40 MW solar resource, as

9

additional cost-effective resources to serve as not only replacement power for

10

SJGS Units 2 and 3, but to help address anticipated near-term load growth.

11

However, unlike San Juan and Palo Verde, neither of these resources is yet built

12

and operational. While, as explained in the Supplemental Direct Testimonies of

13

PNM Witnesses Olson and O’Connell, PNM is moving forward with the

14

necessary planning and preparation for these facilities, there is still time available

15

before PNM must inrevocably commit to procure and incorporate these resources

16

into PNM’s generation portfolio. PNM believes that these resources will remain

17

the preferred generation resources in the relevant planning horizon but that it is

18

not prudent or necessary to obtain CCNs for these resources in this proceeding.

19

PNM will use the additional time before seeking the CCNs to further refine its

20

cost estimates and load requirement projections so that the optimum resource

21

configuration and ti~ming for deployment can be determined and the lowest

22

reasonable resource cost can be achieved.
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1

IF PNM IS NOT SEEKING APPROVAL OF ALL OF PNM’S PROPOSED

2

REPLACEMENT RESOURCES IN TttIS PROCEEDING, IS IT

3

PREMATURE FOR THE COMMISSION TO TAKE ACTION ON PNM’S

4

APPLICATION?

5

Ae

Not at all. As previously indicated in the Direct Testimony of PNM Witness

6

Olson, a primary driver underlying PNM’s Application in this proceeding is the

7

Revised SIP and its associated deadlines. If PNM is to successfully pursue the

8

Revised SIP to the benefit of consumers, it requires this Commission’s approval

9

to abandon SJGS Units 2 and 3 effective December 31, 2017. The timing of the

10

filing of this case is tied not only to the deadlines under the Revised SIP but also

11

to consideration for the Commission in terms of providing sufficient time to fully

12

review PNM’s Application. This case was filed so that the deadline for

13

Commission action would generally coincide with the timing of EPA’s final

14

action on the revised SIP.

15
16

IF PNM IS NOT SEEKING APPROVAL OF ALL OF ITS PROPOSED

17

REPLACEMENT RESOURCES IN THIS CASE, WHAT CAN THE

18

COMMISSION RELY UPON TO DETERMINE THAT THE PUBLIC

19

CONVENIENCE AND NECESSITY DO NOT REQUIRE THE

20

CONTINUED OPERATION OF SJGS UNITS 2 AND 3?

21

Ample evidence has been submitted in conjunction with PNM’s Application to

22

support a finding that the public convenience and necessity do not require the

23

continued operation ,of SJGS Units 2 and 3, and that compliance with the Revised

SUPPLEMENTAL DIRECT TESTIMONY OF
GERARD T. ORTIZ
NMPRC CASE NO. 13-00390-UT
1

SIP will benefit consumers. PNM Witness Olson presented testimony concerning

2

the vast cost differential between the SCR technology required under the EPA’s

3

FIP and the SNCR technology required under the Revised SIP. Installation of

4

SNCR on SJGS Units 1 and 4 coupled with the retirement of SJGS Units 2 and 3

5

will allow PNM to comply with the EPA’s Regional Haze Rule in a more cost-

6

effective manner. PNM Witness Ronald Darnell presented testimony concerning

7

the significant, multimedia environmental benefits that will flow from

8

implementation of t]he Revised SIP. In addition, implementation of the Revised

9

SIP and the replacement generation resources presented in this case will result in

10

a more diverse and balanced generation portfolio going into the future. These

11

benefits are proper considerations when determining the effects on the public

12

convenience and nec.essity resulting from the retirement of SJGS Units 2 and 3.

13
14

In addition, PNM conducted a rigorous analysis of potential replacement

15

resources to address the loss of generation capacity due to the proposed retirement

16

of SJGS Units 2 and 3. This analysis is basically the same analysis that would be

17

performed for purposes of developing an 1RP and was presented in the Direct

18

Testimony of PNM Witness O’Connell. Mr. O’Connell’s analysis demonstrates

19

that compliance with the Revised SIP, even with the addition of required

20

replacement generation resources, is more cost-effective than the FIP. Mr.

21

O’Connell’s analysis also specifically identifies an optimum replacement

22

generation portfolio which PNM presented for the Commission’s consideration in

23

this case. The analy~,ds depicted in PNM Exhibit PJO-3 of Mr. O’Connell’s Direct

6
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1

Testimony shows a difference in net present value of $720 million between the

2

Revised SIP with a replacement portfolio including PNM’s 134 MW interest in

3

PVNGS Unit 3 compared to compliance with the [ziP. Similarly, PNM Witness

4

Henry Monroy presents an analysis of the anticipated impact to customer bills

5

under the Revised SiP and PNM’s proposed replacement resource portfolio.

7

The foregoing provides the Commission with the evidence necessary to conclude

8

that the public convenience and necessity do not require the continued operation

9

of SJGS Units 2 and 3 and that PNM’s request for abandonment should be
approved.

10
11
12

Q.

IS THERE ANY TANGIBLE RISK THAT, BY NOT REQUIRING

13

COMMISSION APPROVAL OF ALL OF PNM’S PROPOSED

14

REPLACEMENT RESOURCES IN THIS PROCEEDING, PNM

15

CUSTOMERS WILL NOT HAVE ACCESS TO AN .ADEQUATE SUPPLY

16

OF COST-EFFECTIVE AND RELIABLE GENERATION RESOURCES?

17

Ao

No. PNM’s resource planning concerning the specific replacement resources, and

18

the proposed timing of the implementation of those resources, will assure that

19

PNM customers haw: mfinterrupted access to cost-effective and reliable power.

20
21

PLEASE ADDRESS, CLAUSES (c) AND (d) OF ORDERING PARAGRAPH A.2

22

WHICH REQUIRE SUPPLEMENTAL TESTIMONY PROVIDING "AN

23

EXPLANATION OF HOW PNM INTENDS TO COORDINATE THIS

SUPPLEMENTAL DIRECT TESTIMONY OF
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1

PROCEEDING WITH THE IRP PROCEEDING, INCLUDING...(e) HOW

2

THE COMMISSION SHOULD REVIEW THE PORTFOLIO PROPOSED IN

3

THIS CASE IF IT IS BASED UPON THE PRELIMINARY ANALYSES IN

4

PNM’S IRP PROCESS, AND (d) HOW THE COMMISSION SHOULD

5

DECIDE THIS (:’,ASE WITHIN THE REQUESTED TIMEFRAME IF

6

REPLACEMENT

7

FILING OF THE IRP PLAN."

8

As an initial matter ha response to clause A.2(c), it is not accurate to characterize the

9

resource portfolio that PNM presented in this case as "preliminary analyses in PNM’s

RESOURCES

ARE NOT IDENTIFIED UNTIL THE

I0

IRP process." Rather, PNM performed a rigorous resource planning analysis, using the

11

same type of methodology used for development of an IRP, to identify an optimum

12

replacement resource portfolio for consideration by the Cor~maission in determining the

13

public convenience and necessity associated with abandonment of SJGS Units 2 and 3.

14

The reality of the situation is that the Commission is often confronted with cases in

15

which it must rely on forecasts, projections and estimates. Waiting for more or updated

16

infomaation, which more likely than not will change little, if at all, may only result in a

17

decision being made for the Commission, i.e. the EPA may decide that lack of timely

18

Commission action means that the Revised SIP cannot be implemented timely and thus

19

should be rejected.

20
21

CAN YOU CONTRAST THE IRP PROCESS WITH THE REQUESTED

22

APPROVALS FOR PNM’S PROPOSED RESOURCE IPORTFOLIO IN THIS

23

PROCEEDING?

SUPPLEMENTAL DIRECT TESTIMONY OF
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1

The IRP process is based on a twenty-year planning horizon with a four-year action

2

plan. 17.7.3.7(J), 17.7.3.9(I)(1) NMAC. So long as the [RP is compliant with the IRP

3

Rule, it may be accepted by the Commission without hearing. 17.7.3.12(A) NMAC.

4

Notably, the IRP action plan does not replace the requirement for applications for

5

approval of resource additions. 17.7.3.9(I)(2) NMAC. While the IRP helps guide

6

planning decisions based on long-term analyses, what is critical in the ultimate selection

7

of a generation resource is whether the specific resource under consideration is found to

8

be reasonable at the time a CCN decision is made. The IRP Rule recognizes that

9

changing circumstances may necessitate deviations from an IRP. 17.7.3.10 NMAC.

10

This would also be tnae even if there were a current IRP if material changes warranted

11

resource additions inconsistent with the current IRP action plan. 17.7.3.12(B) NMAC.

12
13

In this case, PNM identified least cost replacement portfolios. As discussed more fully

14

by Mr. O’Connell in his Direct Testimony, PNM released information regarding the

15

2014 IRP for the public advisory process earlier than in previous years in order to

16

provide the Commission with information about public input prior to the formal filing of

17

the 2014 IRP. However, as I pointed out in my Direct Testimony and reconfirrned

18

above, the timeline associated with approval of the Revised SIP does not afford the

19

luxury, of awaiting the formal filing of the 2014 IRP before seeking the approvals

20

necessary in this case. PNM used the IRP process methodology to identify for the

21

Commission the least cost replacement portfolios for SJGS Units 2 and 3. There is

22

nothing to suggest that the 2014 IRP process will result in any different conclusions

23

about the resource additions needed to replace this lost capacity.

9
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1

ARE THE REPLACEMENT RESOURCES S[~-’FICIENTLY IDENTIFIED TO

2

ALLOW THE COMMISSION TO MAKE A REASONED DECISION EVEN IF

3

CCNs ARE NOT BEING REQUESTED FOR ALL OF THE IDENTIFIED

4

RESOURCES?

5

Ao

Yes. PNM identifiedL four specific replacement generation resources and has provided
supporting analyses for its proposed replacement portfolio. Mr. O’Connell’s analyses

7

show the necessary resource additions through 2018 to assure that customer needs are

8

met in the most cost-effective manner. Moreover, it is not unusual to identify needed

9

resources during a planning process but to defer seeking formal approval of the

10

resources until a later time. Indeed, under the IRP process, resource additions to meet

11

customer needs are identified, but CCN applications for the specific resources are

12

deferred to future cases. This case is really no different with respect to the proposed 177

13

MW natural gas facility and the 40 MW solar resource. By deferring requests for CCNs

14

in this case for these resources, PNM will be able to further refine the details of the

15

resources, complete the bidding processes and reduce costs for customers. As discussed

16

by PNM Witness Olson, PNM will file an application for a CCN for the 177 MW

17

natural gas facility sometime between December 2014 and the Spring of 2015. PNM

18

Witness O’Connell confirms that PNM will file its 2015 Renewable Energy Portfolio

19

Plan by June 2014 which will include the proposed 40 MW solar resource. Again, filing

20

the applications for CCNs for these resources closer to the time when the resources will

21

be needed will result in a more refined cost estimate and better enable PNM to

22

implement these resources in the most cost-effective manner. What is most important

23

is that the replacement portfolios have been identified so that the Commission can be

10
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1

assured that cost-effective supply reliability will not be adversely affected by a decision

2

to retire San Juan Units 2 and 3.

3
4

Q.

IT APPEARS THAT MUCH OF PNM’S SUPPORT FOR ITS PROPOSED

5

REPLACEMENT PORTFOLIO IS BASED ON ECONOMIC MODELING. IS

6

THIS APPROPRIATE?

7

A.

Yes. Economic modeling, such as that presented in this case, is indispensable in making

8

resource planning decisions. Indeed, under 17.7.3.9 NMAC of the IRP Rule, economic

9

and resource analyses are required for resource planning p~a’poses. The key for the

10

Cormnission is to assure itself that the processes and assumptions used in the economic

11

modeling are designed to arrive at a reasonable prediction of furore needs. The

12

modeling presented by PNM in this case is based on proven and recognized

13

methodologies and well-founded and generally accepted assumptions.

14
15 Q.

IS THERE PREC~EDENT FOR THE COMMISSION TO RELY ON

16

ECONOMIC MODELING IN CASES SUCH AS THE PRESENT ONE?

17 A.

Yes. One of the Commission’s predecessors has explained the appropriate use of

18

the results emanating from economic models as follows:

19
20
21
22
23
24
25
26
27

"Reasoned decision making can use an economic model to
provide useful information about economic realities,
provided there is a conscientious effort to take into account
what is known as to past experience and what is reasonably
predictable about the future.
"In the world of today, model-building is not merely a sport
of youngsters and tin)’ planes. Models are central to the
forecasts and programs evolved by members of the

11
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1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

executive and legislative branches, concerned with such
searching questions as inflation and stabilization,
production and unemployment, and other problems of
national policy. These economic models are robed in the
elegance of high-speed computers, but they are at base
extrapolations from past experience, projections that must
undergo continual examination and revision.
"They do not always have the reassuring concreteness of
empirical observations, but they are the best we have to
work with in casting our programs. Provided that the
assumptions on which a model is based are adequately
explained and justified, we see no reason why this type of
evidence may not be used in support of a ratemaking
application.’’2

16

Similarly, they are absolutely necessary in making necessary resource planning

17

decisions that have long-term implications years into the future.

18
19

WHAT SUPPLEMENTAL DIRECT TESTIMONY ARE YOU

20

ADDRESSING IN ,ORDERING PARAGRAPH A.77

21

Ao

Ordering Paragraph A.7 requires, in part, that PNM explain how it anticipates the

22

Commission should review and approve its Application for a CCN for 78 MW of

23

capacity in San Juan Unit 4 that would be acquired by an exchange for capacity in

24

Unit 3 with another party in the absence of a concrete Swap Agreement.

25
26

Q.

WHAT IS PNM’S RESPONSE?

2 Re Public Service Company of New Mexico, 101 PUR 4th 126, 1989 WL 418588, pp. 47-48 (NMPSC
Case No. 2146, Pt. II), quoting with approval American Public Gas Association v. Federal Power
Commission, 567 F.2d 1016, 103"7 (D.C. Cir. 1977); see also, New Mexico h~dustrial Energy Consumers v.
New Mexico Public Service Commission, 104 N.M. 565,571,725 P.2d 244, 250 (1986) (affirming use of
projected future demands and cosmos even though such numbers are unknowable).

12
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1

A.

PNM Witness Olson addresses this issue in his Direct Testimony and

2

Supplemental Direct Testimony. PNM continues to diligently pursue a final

3

agreement with the other participants concerning the ownership structure of San

4

Juan following the retirement of Units 2 and 3 and hopes to be able to present

5

such an agreement to the Commission. However, even if no definitive agreement

6

is reached in the relative near term, PNM believes that the Commission can issue

7

a conditional CCN for PNM’s acquisition of additional capacity in SJGS Unit 4.

8

The conditional CCN would include specified key terms relating to such things as

9

cost and amount of additional capacity that would all have to be satisfied before

10

PNM would be authorized to complete the proposed acquisition.

11
12 Q.

WHAT SUPPLEMENTAL DIRECT TESTIMONY IS REQUIRED BY

13

ORDERING PARAGRAPH A.8?

14

A.

Ordering Paragraph A.8 seeks confirmation of the lowest valuation that PNM

15

would accept for its interest in PVNGS Unit 3, as well as the identification of

16

alternative resources, in the event the Commission does not authorize a CCN for

17

Unit 3.

18
19 Q.
20

A.

PLEASE RESPOND.
PNM’s willingness to offer its 134 MW interest in PVNGS Unit 3 as replacement

21

capacity to offset ~Ihe retirement of SJGS Units 2 and 3 demonstrates the

22

Company’s commitment to ensuring that the Revised SIP is a viable alternative to

13
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1

the FIP. As the analysis performed by PNM Witness O’Connell confirms, the

2

optimum replacement portfolio includes PVNGS Unit 3 as a resource.

3
4

PNM’s valuation of its interest in PVNGS Unit 3 in the amount of $335 million

5

($2,500/MW) is based on an independent, third-party analysis by PNM Witness

6

John Reed of Concentric Energy Advisors, Inc., a qualified appraiser. This

7

valuation is corroborated and confirmed by the real-world experience of PNM

8

Witness Terry Horn in dealing with transfers of other interests in PVNGS in the

9

recent past.

10
11

PNM is very mindful of the need to balance the interests of customers and

12

shareholders. Today all the benefits of PVNGS Unit 3 inure to shareholders. If

13

PVNGS Unit 3 is to be dedicated to retail service in New Mexico in the future, a

14

proper balancing of iinterests requires a fair valuation for ratemaking purposes and

15

PNM has provided such a valuation for consideration by the Commission.

16

However, in the absence of a valid reason to depal~t from this independent

17

valuation, PNM is not in a position to accept less than $2,500 per MW for its

18

interest in PVNGS Unit 3. In this regard, it is also important to note that, under

19

the analysis presented by PNM Witness O’Connell, PVNGS Unit 3 is a cost

20

effective resource up to a $3,100 per MW price.

21
22

WHAT GENERATION RESOURCE ALTERNATIVES WOULD PNM

23

PURSUE IF THE COMMISSION DID NOT APPROVE A CCN FOR

14
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1

PNM’S INTEREST IN PVNGS UNIT 3 AT A VALUATION

2

ACCEPTABLE TO PNM?

3

In his Direct Testimony, PNM Witness O’Cormell provides an analysis that

4

assumes implementation of the Revised SIP without the inclusion of PVNGS Unit

5

3 in the replacement portfolio. This analysis can be found in PNM Exhibit PJO-3

6

which confirms that inclusion of the proposed 134 MW from PVNGS Unit 3 at

7

the independent valuation is the lowest cost alternative. However, if PVNGS Unit

8

3 is not included in the replacement portfolio, the alternate generation resource

9

would be a natural .gas facility at a higher cost and would subject customers to

10

greater future risk. Although not as cost-effective as inclusion of PVNGS Unit 3,

11

this Revised SIP option is still more cost-effective and less risky than compliance

12

with the FIP, either by installing SCR on all four units of San Juan or retiring all

13

four units of San Juan.

14
15

Qo

WHAT SUPPLEMENTAL DIRECT TESTIMONY IS REQUIRED BY

16

ORDERING PARAGRAPH A.9?

17

Ordering Paragraph A.9 requires, in part, that PNM explain how it anticipates the

18

Commission should review and approve the Application for abandonment of San

19

Juan Units 2 and 3 in the absence of a CCN application for the 177 MW natural

20

gas facility that PNM anticipates will be a future replacement resource for part of

21

the abandoned capacity.

22
23

Qo

PLEASE ADDRESS THIS ISSUE.

15
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1

I addressed this issue in large measure in my testimony above. I would add that

2

the proposed 177 MW natural gas peaking facility is also addressed in the

3

Supplemental Direct Testimony of PNM Witness Olson which includes a

4

description of the tasks PNM has undertaken to date with respect to this proposed

5

facility as well as a preliminary timeline for its development, construction and

6

deployment. This information supports the viability of this resource as suitable

7

replacement capacity. However, as discussed above, the evidentiary support for a

8

Commission finding approving the abandonment of SJGS Units 2 and 3 is

9

primarily found in the analyses contained in the Direct Testimony of PNM

10

Witness O’Connell relating to the various possible replacement portfolios and the

11

emission control cost comparisons provided by PNM Witness Olson. An actual

12

application for a CCN for the proposed 177 MW peaking plant is not a

13

prerequisite for the C, ommission’s approval for the abandonment of SJGS Units 2

14

and 3.

15
16

WHAT SUPPLEMENTAL DIRECT TESTIMONY IS REQUIRED BY

17

ORDERING PARAGRAPH A.10?

18

Ao

Ordering Paragraph A.10 requires, in part, that PNM explain how it anticipates

19

the Commission should review and approve the Application for abandonment of

20

San Jaan Units 2 and 3 in absence of a CCN application for the 40 MW solar

21

resource that PNM has identified as a future replacement resource for part of the

22

abandoned capacity.

23

16
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1

Q.

WHAT IS PNM’S RESPONSE TO THIS REQUIREMENT?

2

A.

Again, my discussion above addresses this issue. PNM Witness O’Connell, in his

3

Supplemental Direct: Testimony, provides additional detail concerning the steps

4

PNM has taken with respect to the proposed 40 MW of solar power. PNM has

5

issued an RFP for renewable resources and has received several varied responsive

6

bids. PNM intends to file a request for Commission approval of its Renewable

7

Energy Portfolio Procurement Plan by June 1, 2014, and the 40 MW of solar

8

facilities will be included in that filing.

9
10

While the foregoing serves to confirm the continued efficacy of 40 MW of solar

11

as appropriate replacement power, the evidentiary support for Commission

12

approval for the abandonment of SJGS Units 2 and 3 is found in the analyses

13

contained in the Direct Testimonies of PNM Witness O’Connell and PNM

14

Witness Olson.

15
16 Q.

WHILE NOT REQUESTED IN THE COMMISSION’S ORDER, DO YOU

17

HAVE ANY UPDATES WITH RESPECT TO THE LEGAL

18

CHALLENGES TO THE FIP PENDING IN THE TENTH CIRCUIT

19

COURT OF APPEALS?

20

A.

Yes. As previously reported, further proceedings in the Tenth Circuit have been

21

abated pending final EPA approval of the Revised SIP. On January 23, 2014, the

22

parties to the proceedings in the Tenth Circuit filed separate status reports

23

confirming that the approval process for the Revised SIP remains on schedule. In

17
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1

the joint filing submitted by PNM, Governor Martinez and the NMED, it was

2

noted that PNM filed the Application in this proceeding for the required

3

abandonment of SJGS Units 2 and 3. Following the filing of the status reports,

4

the Tenth Circuit issued an order continuing the abatement of the proceedings and

5

requiring the filing of updated status reports on May 12, 2014. The Tenth Circuit

6

is carefully monitoring the progress toward implementation of the Revised SIP.

7
8

FINALLY, CAN YOU ADDRESS THE STATEM~]NT IN THE INITIAL

9

ORDER IN PARAGRAPH 16 THAT SUGGESTS PNM’S APPLICATION

10

IS "NOT COMPLETE"?

11

PNM respectfully disagrees. PNM’s Application and supporting documentation

12

make out a clear case to support the requested relief which is necessary for PNM

13

to pursue the Revised SIP. PNM will certainly provide additional information

14

and respond to questions, as it has in its supplemental direct testimony, to assist

15

the Commission in reviewing PNM’s Application. However, the Application

16

package as originally filed contains the essential evidentiary support for the relief

17

requested. Any application will require the provision and development of

18

additional information. That is done through the discovery process, including

19

bench requests, and the evidentiary hearing. Nothing in the Commission rules or

20

prior cases has given notice that the type of additional information required by the

21

Initial Order is absolutely essential for an abandonment application. In addition,

22

PNM has further demonstrated why this information is not essential. For that

18
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reason, PNM believes that the timeframe for Cotnmission action on the

2

Application commenced when PNM filed the Application on December 20, 2013.

3
4

Q.

5
6

DOES THIS

CONCLUDE YOUR SUPPLEMENTAL DIRECT

TESTIMONY?
A.

Yes, it does.
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1

Q.

PLEASE STATE YOUR NAME, POSITION AND BUSINESS ADDRESS.

2

A.

My name is Chris M. Olson. l am Vice President, Generation, for Public Service

3

Company of New Mexico ("PNM" or the "Company"). My business address is

4

2401 Aztec Road, NE, Albuquerque, New Mexico 87107.

5
6

Q.

YOU

PREVIOUSLY

FILED

TESTIMONY

IN

THIS

PROCEEDING?

7
8

HAVE

A.

Yes. I submitted my Direct Testimony in this proceeding on December 20, 2013.

9

lO Q.

WHAT IS THE PURPOSE OF YOUR SUPPLEMENTAL DIRECT

11

TESTIMONY?

12 A.

My Supplemental Direct Testimony responds to certain sections of the Initial

13

Order Requiring Filing of Supplemental Testimony ("Initial Order") that was

14

issued by the New Mexico Public Regulation Commission ("NMPRC" or

15

"Commission") on January 22, 2014. In this Supplemental Direct Testimony, I

16

address the following ordering paragraphs and subject matters in the Initial Order:
Initial Order ~[
~[A.:3.

Subject
Additional documentation for PNM’s
cost estimates [’or the EPA-dictated
pollution controls pursuant to the FIP
A copy of the Revised SIP as adopted
by the NMEIB
Details of the anticipated Swap
Agreement, including expected timing
of the Swap Agreement and the reasons
PNM is seeking 78 MW of capacity in
San Juan Unit 4 versus some other
amount.
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An explanation of whether PNM has
committed, either through the Term
Sheet, or in connection with the Revised
SIP, to construct the proposed 177MW
peaking plant at San Juan

The current status and projected
timeline for PNM’s efforts to procure
the proposed 177 MW natural gas
peaking facility
ARE YOU SPONSORING ANY EXHIBITS IN YOUR SUPPLEMENTAL

DIRECT TESTIMONY?

2
Ao

4
5
6
7
8
9
10
11
12
13
14
15
16

17

Yes. My Supplemental Direct Testimony includes the following exhibits:
PNM Exhibit CMO-1 (Supplemental) -"Public Service Company
of New Mexico San Juan Generating Station Units 1, 2, 3 and 4
SNCR and SCR Cost Estimates" dated March 29, 2013 prepared
by S&L

PNM Exhibit CMO-2 (Supplemental)l - New Mexico Revised SIP
Package provided to EPA

¯ PNM Exhibit CMO-3 (Supplemental) - iList of Enclosure to New
Mexico Revised SIP Package
¯

Qo

PNM Exhibit CMO-4 (Supplemental) - PNM Timeline for 177
MW Natural Gas Peaking Facility at San Juan Generating Station

CAN YOU PLEASE PROVIDE AND DISCUSS ANY ADDITIONAL

18

DOCUMENTATION FOR PNM’S COST ESTIMATE FOR THE

19

INSTALLATION OFSCR AT SAN JUAN ASREQUIRED UNDERTHE

’ A hard copy of PNM Exhibit CMO-:2 (Supplemental) is submitted for filing of record.
Due to the voluminous nature of this exhibit, a CD-ROM containing PNM Exhibit CMO2 (Supplemental) is included with each service copy of this Supplemental Direct
Testimony in lieu of a hard copy.
2
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EPA’S FIP IN RESPONSE TO PARAGRAPH A.3 OF THE INITIAL
2
3

ORDER?
Ao

Attached as PNM Exhibit CMO-1 (Supplemental) is a cost study prepared by

4

S&L entitled "Public Service Company of New Mexico San Juan Generating

5

Station Units 1, 2, 3 and 4 SNCR and SCR Cost Estimates" dated March 29, 2013

6

("S&L Cost Study"). The S&L Cost Study was prepared expressly for the new

7

BART analysis that serves as one of the bases for the NMEIB’s adoption of the

8

Revised SIP. It is included in the Revised SIP package attached as PNM Exhibit

9

CMO-2 (Supplemental) discussed below which has been submitted for EPA

10

review and approval.. The details for the cost estimate for the SCR project are set

11

forth in Attachments B and C of the S&L Cost Study.

12
13

As explained by PNM Witness O’Connell, the S&L Cost Study was used in the

14

analyses of the relative cost-effectiveness of the SCR project compared to

15

implementation of the Revised SIP and various generation replacement portfolios.

16

PNM Witness Henry Monroy also used the S&L Cost Study in his customer bill

17

impact analyses.

18
19

IN YOUR DIRECT TESTIMONY YOU REFERENCED AN EPC

20

CONTRACT WITH FLUOR. WAS ANY COST INFORMATION FROM

21

THE FLUOR CONTACT USED IN THE VARIOUS PNM ANALYSES?

22

No, the cost estimates from the Fluor EPC contract were not used in any of the

23

PNM analyses submitted in the case. As explained by PNM Witness O’Connell,
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1

the Fluor EPC contract provided cost information on construction costs only

2

where the S&L Cost Study includes not just construction costs but operations and

3

maintenance costs as well. A proper cost analysis necessarily includes

4

consideration of operations and maintenance costs. Mr. O’Connell confirms that,

5

while the estimated: construction costs under the Fluor EPC contract were

6

somewhat lower than the construction costs under the S&L Cost study, use of the

7

Fluor cost data would not change the results of his analyses.

8
9

Qo

CAN YOU PLEASE PROVIDE A COPY OF THE REVISED SIP IN

10

RESPONSE TO PARAGRAPH A.6 OF THE INITIAL ORDER?

11

Yes. Attached as PNM Exhibit CMO-2 (Supplemental) is a copy of the Revised

12

SIP package that was sent by Governor Martinez to the EPA for review and

13

approval. As you can see, the Revised SIP package is quite voluminous and

14

includes the revised portions of the SIP and the revised NOx BART determination

15

for San Juan, together with supporting documentation such as pre-filed testimony,

16

public comments and the hearing transcript.

17
18

CAN YOU PLEASE DIRECT OUR ATTENTION TO THE PORTIONS OF

19

THE REVISED SIP PACKAGE THAT CONSTITUTE THE REVISED

20

SIP?

21

For the convenience of the Commission and the parties to this proceeding, I have

22

attached as PNM Exhibit CMO-3 (Supplemental) the "List of Enclosures" from

23

the Revised SIP package. The first document referenced on the List of Enclosures

4
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1

is entitled "Chapter 10, Section 309 Revised State Implementation Plan." This is

2

the revised portion of the New Mexico Regional Haze SIP. The second document

3

referenced is entitled "Appendix D - Revised New Mexico BART Determination

4

for San Juan Generating Station." This is the new San Juan BART determination

5

which includes the requirements for the retirement of SJGS Units 2 and 3 and the

6

installation of SNCR. technology on SJGS Units 1 and 4. It should be noted that,

7

rather than submitting an entirely new SIP, New Mexico included in its Revised

8

SIP package only those portions of the SIP that were being revised. The original

9

Regional Haze SIP package that New Mexico submitted to EPA on June 24, 2011

10

is available on the NMED website at:

11

http:/!www.nmenv.sl:ate.nm.us/aqb/reghaz/NMRegionalHazeandlnfrastructureSIP

12

submittals.htm

13
14

WHAT INFORMATION CAN YOU PROVIDE IN RESPONSE TO

15

PARAGRAPH A.7 OF THE INITIAL ORDER RELATING TO THE

16

ANTICIPATED "SWAP AGREEMENT" INVOLVING PNM ACQUIRING

17

A PROPOSED ADDITIONAL 78 MW CAPACITY IN SAN JUAN UNIT 4?

18

Ao

With the retirement: of San Juan Units 2 and 3, PNM will need additional

19

generation capacity. Additional capacity from San Juan Unit 4 is ideal because it

20

is a known, low cost, reliable resource which has been providing service to New

21

Mexico customers for decades. The amount of additional capacity PNM can

22

acquire is based, in significant measure, on the willingness of other San Juan

23

owners to trade their interests in Unit 4. PNM believes that it will be able to
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1

acquire at least 78 MW because it understands that the California owners are

2

looking to exit their ]positions in San Juan.

3
4

As I indicated in my Direct Testimony, the negotiations over the so-called Swap

5

Agreement are ongoing and confidential. PNM continues to diligently pursue an

6

agreement on a final ownership structure for San Juan following the retirement of

7

Units 2 and 3. However, I am still not at liberty to discuss any specific details

8

beyond the information that I provided in my Direct Testimony.

9
10

The anticipated minimum amount of capacity that PNM will acquire in SJGS Unit

11

is 78 MW. Thus, that is the amount of capacity for which PNM has requested a

12

CCN in this proceeding. If a larger amount of capacity is negotiated early enough

13

in this proceeding, PNM will amend its request for a CCN for the larger amount.

14

If not, PNM will seek a CCN for any capacity in excess of 78 MW in a

15

subsequent proceeding.

16
17

TURNING TO PARAGRAPH A.9. OF THE INITIAL ORDER, HAS PNM

18

COMMITTED TO BUILD THE PROPOSED 177 MW PEAKING

19

FACILITY AT SAN JUAN UNDER EITHER THE REVISED SIP, THE

20

TERM SHEET, OR OTHERWISE?

21

Ao

The Revised SIP (PNM Exhibit CMO-2 (Supplemental)) does not address any

22

replacement generatiion capacity, including the proposed 177 MW peaking plant.

23

However, in the Term Sheet (PNM Exhibit RND-6) PNM committed, subject to
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1

Commission approval, to pursue the construction of a proposed natural gas

2

turbine at San Juan. The Term Sheet also includes certain performance

3

requirements for this. proposed gas turbine in terms of requiring a BACT analysis

4

and restricting its aggregate annual NOx emissions to not more than 75 tons.

5
6

As PNM Witness O’Connell demonstrates, the proposed 177 MW peaking facility

7

is needed and San Juan is an ideal location based on PNM’s existing property

8

ownership and the existing transmission and other infi:astructure. Of course,

9

locating the 177 MW facility at San Juan has the added benefit of mitigating the

10

local economic impacts from the retirement of San Juan Units 2 and 3.

11
12

WHAT TASKS HAS PNM UNDERTAKEN TO DATE WITH RESPECT

13

TO THE DEVELOPMENT OF THE IPROPOSED 177 MW PEAKING

14

FACILITY?

15

PNM contacted major suppliers to develop insights into various natural gas

16

generation alternatives. PNM also assessed gas and electric interconnections.

17

PNM has developed some preliminary cost estimates based on contacts with

18

suppliers and other knowledgeable sources within the industry. Internally, PNM

19

has assigned an initial project team for the proposed 177 MW facility. PNM is

20

working on a draft request for proposal for the owner’s engineer as well as a draft

21

Large Generator Interconnection Agreement application.

22
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1

HAS PNM DEVELOPED A TIMELINE FOR THE 177 MW PEAKING

2

PROJECT?

3

Ao

Yes, a preliminary project timeline is attached as PNM Exhibit CMO-4

4

(Supplemental). As reflected in the timeline, commercial production would

5

commence in 2018, provided the requisite Commission approval is obtained.

6
7

Qo

CAN YOU ADDRESS WHY PNM DOES NOT PLAN TO FILE AN

8

APPLICATION FOR A CCN FOR THE 177 MW FACILITY UNTIL

9

DECEMBER 20147

10

This is partially addressed in the timeline set out in PNM Exhibit CMO-4

11

(Supplemental) in terms of the current status of the planning for this project.

12

Indeed, as the project planning continues to be refined, :it may be possible that an

13

application for a CCN may not need to be filed with the Commission until the

14

spring of 2015. In addition to ongoing project planning, PNM Witness Ortiz

15

provides a discussio,n of PNM’s timing and sequencing for the applications for

16

CCNs for the varioas proposed replacement resources, including the 177 MW

17

natural gas facility, in his Supplemental Direct Testimony.

18
19

DOES THIS

20

TESTIMONY?

21

Yes, it does.

CONCLUDE YOUR SUPPLEMENTAL DIRECT

22

8
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Consisting of 67 pages

PNM EXHIBIT CMO-I

(SUPPLEMENTAL)

PUBLIC SERVICE OF NEW MEXICO
SAN JUAN GENERATING STATION UNITS 1,2, 3, & 4

SNCR AND SCR COST ESTIMATES
Final Report
March 29, 2013
Project 11278-034
Prepared by:

55 East Monroe Street
Chicago, IL 60603

LEGAL NOTICE
This Deliverable was prepared by Sargent & Lundy, L.L.C. (S&L), at the request of and expressly for the sole use of
Public Service of New Mexico (Client) in accordance with the agreement between S&L and Client. This Deliverable was
prepared using the degree of skill and care ordinarily exercised by engineers practicing under similar circumstances. Client
acknowledges: (1) S&L prepared this Deliverable subject to the particular scope limitations, budgetary and time
constraints, and business objectives of the Client; (2) information and data provided by others may not have been
independently verified by S&L; and (3) the information and data contained in this Deliverable are time sensitive and
chan~,,es in the data, applicable codes, standards, and acceptable engineering practices may invalidate the findings of this
Deliverable.
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Parle 1

INTRODUCTION AND BACKGROUND

On February 15, 2013, PNM entered into a Term Sheet agreement with the U.S. Environmental Protection
Agency (EPA) and the State of Ne, w Mexico. Provisions specified in the Term Sheet reflect "a tentative
agreement on technical terms and an appended corresponding timeline for action intended to address pollution
control requirements for the San Juan Generating Station under the Clean Air Act’s requirements for regional
haze and interstate transport for visibility." Among other requirements, the agreement requires PNM to submit a
new Best Available Retrofit Technology (BART) analysis to the New Mexico Environment Department
(NMIZ~D). The Term Sheet requires PNM to prepare a "five-factor BART analysis in accordance with the BART
Guidelines, and other EPA guidance, as applicable, including documentation relied upon in making the BART
determination."
EPA published guidelines for conducting a BART determination on July 6, 2005 (40 CFR Part 51 Appendix Y,
70 Fed. Reg. 39156). The five basic steps ofa BART analysis are:
1. Identify All Available Re, trofit Control Technologies.
2. Eliminate Technically Infeasible Options.
3. Evaluate Control Effectiveness of Remaining Control Technologies.
4. Evaluate Impacts and Document Results.
5. Evaluate Visibility Impacts.
Step 4 of the five-factor BART analysis includes an evaluation of the compliance costs associated with each
techrfically feasible and available control technology. The BART Guidance includes the following three-step
approach to developing an equipment cost estimate: (1) identify the emissions units being controlled; (2) identify
design parameters for emission controls; and (3) develop cost estimates based on these design parameters.~ The
guidance document instructs that the basis for equipment cost estimates should be documented, either with data
supplied by an equipment vendor or by a referenced source such as EPA’s OAQPS Control Cost Manual.? The
cost analysis should take into account any site-specific design or other conditions that affect the cost of a
particular control technology, provided that the cost estimate includes documentation of any additional

See, 70 FR 39166, col. 2.
OAQPS Control Cost Manual, Fifth Edition, February 1996, EPA 453/B-96-001.
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information that was used for the cost calculations that affects assumptions regarding purchased equipment costs,
equipment life, replacement of major components, and any other element of the calculation that differs from the
Control Cost Manual.3
As part of its agreement to prepare a BART analysis for the San Juan Generating Station (SJGS), PNM
contracted S&L to update previously prepared conceptual cost estimates for both selective catalytic reduction
(SCR) and selective non-catalytic reduction (SNCR) control systems. In 2011, S&L prepared a conceptual
design, cost estimate, and Engineer, Procurement & Construction ([!PC) specification to install SCR on all four
units;, and in September 2012, S&L developed a scoping-level cost estimates for SNCR. Based on PNM’s
request, S&L updated these costs estimates to reflect the approach described in EPA’s Control Cost Manual.
Cost estimates were prepared for the :Following control technology options:
Option 1 :

Installing selective catalytic reduction (SCR) control on all four units;

Option 2:

Installing selective non-catalytic reduction (SNCR) control on all four units; and

Option 3:

Installing SNCR on Units 1 & 4 and retiring Units 2 & 3.

This report provides a summary of the SCR and SNCR cost estimates prepared for SJGS, and includes an
overview of the approach, design parameters, and assumptions used 1o develop the cost estimates. Cost estimates
for each option, including capital costs, annual operating and maintenance (O&M) costs, and total annual costs
are ir~cluded in Attachments A, B, and C to the report, respectively.

2.

BART COST ESTIMATING

The Appendix Y BART Guidelines ,describe the methodology that should be used to determine control system
costs and to calculate control system cost effectiveness. The guidelines state that "[i]n order to maintain and
improve consistency, cost estimates should be based on the Control Cost Manual, where possible." The Control
Cost Manual describes the equipment and other directs costs that are typically included in a cost estimate, and
provides cost factors that can be used to calculate certain indirect costs, if needed. Specific chapters are provided
for a number of add-on air pollution control systems, including both SNCR (Section 4.2 - NOx PostCombustion, Chapter 1) and SCR (Section 4.2, Chapter 2).

3 See, 70 FR 39166, col. 3, and footnote 15.
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With respect to cost-effectiveness ewduations, the Control Cost Manual provides a methodology to calculate the
Total Annual Cost (TAC) associated with the air pollution control system. TAC includes three elements, and is
calcu]iated using the following equation:
TAC = DC - IC - RC (Cost Manual, equation 2-l, page 2-7)
Where:
DC = direct costs;
IC = indirect costs; and
RC = recovery credits
Direct costs are those that tend to be directly proportional (variable costs) or partially proportional (semi-variable
costs) to some measure of productivilty (e.g., exhaust gas process by the control system per unit time). Direct
costs include raw materials (reagents), utilities, waste treatment and disposal, maintenance materials, replacement
parts, and operating, supervisory, and maintenance labor. Indirect, or "fixed", annual costs are independent of
the level of production, and would be incurred even if the control system were shut down. Indirect costs include
the capital recovery costs, administrative charges, property taxes, and insurance. Recovery credits account for
materials or energy recovered by the control system, which may be sold, recycled, or reused to offset the direct
and indirect annual costs.
Capital recovery can represent a significant portion of the annual indirect costs, especially on large, capital
inten,,;ive air pollution control projects. Capital recovery is an annualized cost of capital calculated as an annual
payment sufficient to finance total capital costs over the life of the investment. The annualized capital recovery
cost iS a function of the Total Capiital Investment (TCI), operational life of the control technology, and an
apprepriate discount interest rate that reflects the financial structure of the applicants business.4
TCI includes all costs required to purchase equipment needed for the control system (purchased equipment cost),
the costs of labor and materials for installing that equipment (direct installation costs), costs for site preparation
and buildings, and certain other costs (indirect installation costs).~ TCI also includes costs for working capital
and off-site facilities.6 Direct installation costs include costs for foundations and supports, erecting and handling
the equipment, electrical work, piping, insulation, and painting. Indirect installation costs include costs such as
engineering costs; construction and field expenses (i.e., cost for construction supervisory personnel, office

See, OAQPS Control Cost Manual, page 2-21.
ld at page 2-5.
6IN.
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personnel, rental of temporary offices, etc.); contractor fees (for construction and engineering firms involved in
the project); start-up and performance test costs (to get the control system running and to verify that it meets
perfo:anance guarantees); and contingencies.

The Control Cost Manual provides :flexibility, and is not so proscriptive as to explicitly exclude from a cost
estimate actual tangible costs that an applicant will incur as part of an air pollution control project. For example,
the n~anual states that "the user has to be able to exercise ’engineering judgment’ on those occasions when the
procedures may need to be modified or disregarded;’’7 and that "the application of an appropriate [indirect capital
cost] factor requires the subjective application of the analyst’s best judgment.’’8 In addition, the Control Costs
Man~tal specifically states that for certain control systems (e.g., SCR reactors and FGD units) it deviates from its
standard approach of providing study level costs and, instead, provides a description of the factors that influence
TCI l’or the analyst to consider when dealing with a vendor quotation.9 The Control Cost Manual takes this
approach because "the control in question is either so large or so site-specific in design that suppliers design,
fabricate, and construct each control according to the specific needs of the facility.’’~°

3.

S&L’S CONTROL TECHNOLOGY COST ESTIMATES

PNM contracted S&L to prepare the following three cost estimates for NOx control options at its San Juan
Generation Station: (1) Selective Non-Catalytic Reduction (SNCR) control on SJGS Units 1, 2, 3, & 4; (2)
SNCR control systems on SJGS Units 1 & 4 only; and (3) SCR control on all fbur units.
3.1

Emission Units and Control System Design Parameters

SJGS is located 15 miles west of Farmington, New Mexico, and is comprised of Units I and 2 (nominally
370 MW each) and Units 3 and 4 (nominally 544 MW each). All four units fire western subbituminous coal
produced at an adjacent mine. The steam generating units fbr Units 1 and 2 were manufactured by Foster
Wheeler Corporation and the steam generating units for Units 3 and 4 were manufactured by The Babcock &
Wilcox Company. All four steam turbine generators were originally manufactured by General Electric. All four
units are designed with low-NOx burners and over-fired air systems to control NOx emissions, activated carbon
injection for mercury control, pulse jet fabric filter baghouse control systems fbr particulate matter control, and

7 IN,,

at page 1-7.

~ Id., at page 2-28.
9~°ld
Id,’ at page 2-27.
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wet flue gas desulfilrization (WFGD) for sulfur dioxide control. The units are also equipped with hot-side
electrostatic precipitators (ESPs) that were de-energized upon installation of the baghouses.

Design and operating parameters affecting the design of both SCR and SNCR control technologies include, but
are not necessarily limited to boiler heat input, flue gas volumes and residence time, flue gas temperatures,
uncontrolled NOx emissions, and the design target NOx emission rates. Operating parameters for the San Juan
units were developed based on Process Information (Pl) data available from the station, as well as experience
from similar control technology projects. Design and operating parameters used as the basis of the SCR and
SNCR cost estimates are summarized in Table 1.
Table 1. SJGU Units 1, 2, 3, & 4 Design & Operating Parameters
Plant Operating Data
Variable
Gross Load
Minimum Load
Heat Input
O2 at Economizer
Outlet
Air H20

Ash-Boiler
Ambient Pressure
Ambient Temp
Economizer Outlet
Pressure
Boiler SO2 to SO3
oxidation
SCR SO~ to SO3
Oxidation
Economizer Outlet
Teraperature
Minimum Load
Teraperature
Inlet Ash Loading
Maximum Inlet NOx
Aw~rage Inlet NOx
NOx Emission Limit
(SCR)
SCR Pressure Drop
NH3 Slip (SCR)

NOx Emission Limit
(SNCR)
NH3 Slip (SNCR)

Units
MW
MW
mmBtu/hr
%vol (set)

Unit 1
370
144
3,707
3.36

Unit 2
370
144
3,688
2.67

Unit 3
544
222
5,758
.3.00

Unit 4
544
222
5,649
2.78

Status*
v
v
v
v

Ib/lb dry air
wt%
psia
°F
in. w.c.

0.013
20
12.08
70
+ 11.7

0.013
20
12.08
70
+ 11.4

0.013
20
12.08
70
±6.9

0.013
20
12.08
70
+7.3

ej
ej
v
v
v

wt% SO2

0.8

0.8

0.8

0.8

ej

0.5

0.5

design

Control System Design Parameters
wt% SO2
0.5
0.5
°F

658± 15

670±20

670±20

680:5 15

v

°F

500

475

450

450

ej

Ib/mmBtu
lb/mmBtu
Ib/mmBtu
Ib/mmBtu

18.34
0.40
0.30
0.05

18,34
0.40
0.30
0.05

18.34
0.40
0.30
0.05

18.34
0.40
0.30
0.05

v
design
design
v

in. w.c.
ppmvd @3% 02

-8.0 to -11.0
2

-8.0 to -11.0
2

Ib/mmBtu

0.23

0.23

0.23

0.23

design

ppmvd @3% 02

10

10

10

10

design

-8.0 to -11.0 -8.0 to -I 1.0
2
2

design
design
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* v = verified; uv = unverified; ej = engineering judgment; design = design criteria

3.2

SCR Cost Estimate Methodology & Assumptions

In 2011, PNM contracted S&L to prepare a conceptual design, project cost estimate, and technical portions of an
Engineer, Procurement, and Construction (EPC) specification as a preliminary step towards awarding a contract
to install SCR control systems on SJGS Units 1, 2, 3, & 4. The SCR cost estimate was based on equipment cost
estimates provided by equipment wmdors for the major components of the SCR control system (e.g., SCR
reaction vessel, SCR catalyst, ammonia handling system, etc.), and unit-specific balance-of-plant costs (e.g.,
economizer bypass modification, ash handling modification, tie-ins, duct work, fan modifications, foundations,
strucl:ural steel, etc.). The following initial tasks were performed to establish the SCR control system design
pararaeters and to prepare the documents to support a construction request for proposals:
Review and analyze the operating conditions at SJGS including air flow, temperature data, fuel data,
pressure drop across the SCR, ash flow and handling, fan capacity, and alternative reagents.
Review ductwork and/or boiler stiffening required to withstand the new operating conditions required for
compliance with NFPA-85, air heater modifications, and modifications necessary after the SCR addition.
Evaluate the existing auxiliary electric system to determine what modifications are required to
accommodate the addition of SCRs and the sorbent injection system.
Develop General Arrangement (GA) drawings for the SCRs, new ductwork, and the other additional
equipment required to safely and reliably integrate the SCRs into the plant’s operation.
Estimate the quantities of materials (e.g., steel, concrete, piping, ductwork, etc.) needed for SCR
installation based on the GA drawings.

Obtain budgetary equipment cost quotes from manufacturers of the major system components.
3.2.1 Factors Affecting the Design:
Several site-specific factors affect the conceptual design of the SJGS SCR control systems. Design
considerations affecting the SCR cost estimates include the congested existing plant configuration, the high ash
content of the coal-fired, NOx reduction requirements, and the existing and anticipated permit limits for other
regulated air pollutants. Some of the more significant factors affecting the design of the SCR control systems are
described in more detail below.

Site Congestion: SJGS is a congested site. One site congestion issue that affects SCR design and
construction is that SJGS has de-energized "hot-side" ESPs that are located ahead of the air preheater in the
flue gas path. Most coal-fired power plants have "cold-side" ESPs that are located downstream of the air
preheater. Because the ESPs for the SJGS are located in front of the air heaters, they are in the middle of the
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boiler outlet duct area. Because t]he stacks are also located adjacent to the air heaters, the area in which SCRs
may be installed is severely restricted.

The conceptual design study prepared for the SCR control systems concluded that, given the space
constraints, the best location for the SCRs will be above the existing air heaters. Building SCRs in this
location will require installation .of ducts to convey the full gas path above the existing ESPs. The bottom
ducts of the SCRs will be 120 feet above ground level, requiring more structural support than would be
required if they were located closer to the ground. The congestion also limits the options for structural steel
column placements to support the new SCR reactors and ductwork, contributing to a less efficient steel
a:rrangement and increasing the complexity of the design compared to a more open installation.
Another manifestation of the congested site is that all four units are constructed side by side in a row. This
leaves two units (Unit 2 and Unit 3) on the interior of the row. There is very little space between the units.
This tight configuration creates constructability issues because it limits crane placement and the type of
st;ructural foundations that can be added to support the weight of the SCR. Crane placement is important
because of the need to build the ductwork over the existing ESPs, which means lifts spanning above the two
outside units to reach the two interior units will be required, where there is also limited room to assemble and
disassemble the cranes. The long spans and limited placement choices limit the crane selection choices to the
larger, more expensive cranes.
The tight site configuration also ,dictates that a more expensive type of deep structural foundations be used.
The very low overhead clearances and tight quarters adjacent to the existing stacks, particularly south of the
Unit 1 stack where the adjacent fabric filter restricts access to the area and also south of the Unit 2 stack
where existing ash piping, would hamper access during construction and leads to the choice of micropiles for
sapport of the new SCRs and ductwork. This construction option is a special type of pile that requires
special installation equipment and expertise. The installed cost of this type of pile by a specialty contractor
will be high compared to other deep foundation installations, at least double the cost of conventional drilled
or driven piles. The cost of structural foundations also increases due to the height of the SCR above ground
level, as discussed earlier for the :structural steel support structure.
Controlled NOx Emission Limit: Based on the August 22, 2011 Regional Haze Federal Implementation Plan
(the "Regional Haze FIP"),I~ the’, SJGS SCRs would be required to achieve an enforceable NOx emission

~ See, 76 Fed. Reg. 52388
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limit of 0.05 lb/mmBtu. Thus, the SCRs must be designed to achieve a controlled NOx emission rate of less
than 0.05 lb/mmBtu under most operating scenarios to provide compliance margin during those periods of
time when NOx emissions may exceed the limit (e.g., startup, shutdown, and malfunction). To achieve
controlled NOx emissions of less than 0.05 lb/mmBtu, the conceptual design study determined that the SJGS
SCRs should be designed to hold four layers of catalyst. Three layers will be installed initially, with the
t~urth layer being added after approximately two years of operation. Once the fourth layer has been added to
the SCR, one layer of catalys~I would be replaced every two years. The four-layer catalyst design
requirement affects SCR costs by:
¯

Fan upgrades will be required to accommodate the additional pressure drop across the SCRs;

¯

Four layers of catalyst results in a larger SCR reaction box and additional weight that must be
supported by the structural steel;

¯

Increased ammonia consumption will be required to achieve the lower NOx emission rate, which
affects the cost of the ammonia handling system, ammonia storage, and delivery to the SCR; and

¯

Increased construction costs in terms of initial catalyst procurement.

Sulfuric Acid Mist Emission Limit: SJGS is required by the Regional Haze FIP to meet a sulfuric acid mist
(SAM) emission limit of 2.6 x l()"4 lb/mmBtu (or approximately 0.10 ppmvd @ 3% 02). SCR controls result
i~a increased SO2 to SO3 oxidation. SO~ formed across the SCR catalyst can react with water in the flue gas
to form SAM, increasing SAM loading to downstream equipment. In order to meet the SAM emission limit,
the conceptual design study specified an ultra-low conversion catalyst to minimize SO3 formation across the
SCR. Ultra-low conversion catalyst will increase the size of the SCR reactor box and increase the weight of
the SCR. Based on vendor input from recent SCR installations, it is unlikely that PNM will be able to obtain
a guaranteed SAM emission limit of 2.6 x l04 lb/mmBtu from any of the SCR contractors. Therefore, the
conceptual design study specified installation of dry sorbent injection (DSI) for SO3 control. Installation of
the SCR control systems significantly increases the need for DSI control, and it is very unlikely that the units
will meet the SAM emission limit without DSI control.
_F’ugitive Emissions Control and Balanced [)raft Conversion: As part of the SCR design review process,
F’NM verified that the SJGS may be required to reduce existing fugitive emissions at the plant. Most of the
fugitive emissions result from the boilers’ pressurized design. Internal boiler and ductwork pressures push
fine ash particles out through any small openings in the existing ductwork. Converting the plant to a
balanced draft operation, which means internal pressures in the boiler and ductwork will be close to
atmospheric pressure, will minimize or eliminate these fugitive emissions. Because of the potential need to
~ddress fugitive emissions, ancillary equipment costs (including fan sizing, boiler and ductwork stiffening
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requirements, auxiliary power requirements, and electrical system upgrades) were developed to address both
the pressure drop through the SCR and balanced draft conversion. Because of the significant pressure drop
across the SCR, new fans will be required on all four SJGS units regardless of whether the units are
converted to balanced draft. Balanced draft conversion would incrementally add to the size (and cost) of the
new fans and electrical system upgrades, and would require additional boiler and ductwork stiffening. Based
on an evaluation of fan sizing needed for the SCR project alone, these costs were split between the two
projects by assigning 80% of the costs to the SCR and 20% to the additional needed for balance draft
conversion.
3.2.2 Project-Specific SCR Design Criteria and Assumptions
Base,] on a site-specific review of the NOx reduction requirements and retrofit challenges associated with the
installation of SCR control systems at SJGS, the following project-specific issues were taken into consideration
in the development of the SCR cost estimates:
SCR Location. The proposed SCR reactors are located above the existing air heaters. The ductwork
from the economizer outlet to the air heater inlet will be replaced. The existing electrostatic precipitators
will be abandoned in place. Galleries will be provided at each catalyst level, at the ammonia injection
grid level, and at the ash handling levels to allow for maintenance and inspection of the SCR system.

SCR Reactors. The conceptual design calls for a single reactor per unit for Units 1 and 2 and two
reactors per unit for Units 3 and 4. Each reactor will have slots for [’our layers of catalyst (three layers
plus a spare) and will use anhydrous ammonia as the reagent.
Economizer Bypass. Based on SJGS coal parameters, an economizer outlet temperature of at least 580
°F is required for proper operation of the SCR. If flue gas flowing through the SCR is less than 580 °F,
ammonia cannot be injected into the SCR and catalyst reactivity will be reduced. For periods of
operation when the economizer outlet temperature is less than 580 °F, a means to increase the outlet
temperature must be included in the SCR design. A water-side bypass in the economizer has been used
on other recent SCR installation projects to increase the economizer outlet temperature, and a similar
low-load temperature contro~ system is needed on the SJGS units to allow low-load operation and unit
cycling. Thus, economizer bypass costs were included in the cost estimate for the SJGS SCRs.
Demolition of the Existing Hot-Side ESPs. Demolition of the existing hot-side precipitators is needed to
fit the retrofit SCR control systems into the available space. The configuration of the SCR control
system requires that it be placed above the existing air heater. Due to the height of the ductwork leading
to the air heater, the top of the SCR, as designed, is already approaching the top of the boiler building. If
this height is exceeded, impacts on the existing chimney and plume dispersion would need to be
evaluated. As designed, the bottom of the inlet duct to the SCR runs at the same elevation as the top hotside precipitator, necessitating removal of the existing precipitator. Reusing the existing ductwork was
evaluated and found not to be acceptable due to the increase in flue gas velocity. We also evaluated
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using the top hot-side precipitator as a duct, but again the degradation of the equipment and flue gas
velocities would not support the design.
Catalyst Layers. To achieve the required NOx emission reductions on a consistent basis with ultra-low
SO2 to SO3 conversion catalyst, three layers of catalyst, rather than the two layers specified for other
similar projects, will be required for the SJGS SCRs. The SJGS SCRs would be designed to hold four
layers of catalyst, with three layers being loaded initially. The additional layer of catalyst is needed to
meet an enforceable NOx emission limit of 0.05 lb/mmBtu, which could not be met with two layers. The
fourth layer of catalyst would be added to the SCR after approximately two years of operation.
Furthermore, the ash content of the coal used at SJGS results in increased costs for the catalyst, as well
as increased complexity and costs of the ash handling systems.
Air Heater Modifications. Based on the temperatures expected for the SCR operation, it can be expected
that the ammonia and the sulfur trioxide will react to form ammonium bisulfate in the intermediate
section of the air heater. However, based on operating experience with low sulfur fuel containing
calcium oxide, air heater plugging and corrosion is not expected on these units. Therefore, no costs were
included for air heater modifications.
Economizer Ash Handling System. The existing economizer ash handling system was taken out of
service, and the top of the ash hoppers has been covered with a metal plate. To remove large particles of
ash prior to the SCR, this abandoned system needs to be removed and a new system installed. The new
system would consist of a dry ash chain conveyor that collects the economizer ash in a storage tank and
uses the bottom ash system to sluice the ash to the existing dewatering bins. Installing this system also
requires the demolition of the existing gas recirculation fans to make room for the ash collection tanks.
Baghouse Ash Handling System. Baghouse control systems have been installed on all four units at
SJGS. The ash handling system installed with the baghouses were designed to collect only a portion of
the fly ash because up to 50% of the particulates fall out in the existing ESPs. Removing the existing
ESPs, which is needed to install the SCR control systems, will increase particulate loading to the
baghouses, and increase the quantity of ash handled by the baghouse ash handling system. This requires
expanding the baghouse ash handling system to accommodate the additional ash flow.
Sootblowers on SCR. The method of cleaning the fly ash that settles on the catalyst is extremely
important to obtain the guaranteed life of the catalyst. For this reason, the use of steam sootblowers, in
addition to sonic horns, is rec, ommended for the SJGS units. Steam sootblowers will remove fly ash that
settles on the catalyst and lhe sonic horns will keep the fly ash moving through the catalyst. Air
sootblowers were also considered but, due to the high loss on ignition (LOI) at the plant, were
determined to be a potential fire hazard. The top layer of catalyst will be provided with steam
sootblowers. The balance of the catalyst layers will be cleaned using sonic horns. This system will
require compressed air to operate. A separate compressor for each unit was assumed for the cost
estimate.
Large Particle Ash Screen. To collect the maximum amount of fly ash at the economizer hopper, a large
particle ash screen will be installed at the exit of the economizer. This ash screen will be used to divert
larger fly ash particles that can plug the SCR catalyst into the economizer ash hoppers. This may also
eliminate the need for additional fly ash systems at the $CR inlet and outlet ductwork.
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SCR Catalyst Replacement. An elevator was included in the SCR cost estimate to replace spent catalyst
at the end of the catalyst life.
Dry Sorbent Injection. The SCR will increase the formation of SO:~ and SAM loading to downstream
equipment. To meet the units’ existing SAM emission limit with an SCR, require installation and
operation of a DSI control system. Therefore, costs for a DSI control system were included in the SCR
cost estimate.

Ammonia System. The location of the ammonia system is dependent on the type of ammonia being used
and whether each unit will have a separate ammonia storage facility. 1"he SCR cost estimate was based
on the assumption that all four units would share a single ammonia storage facility with the associated
truck delivery and unloading facilities.
Auxiliary Power Upgrades. Operation of the SCR control systern will require upgraded fans and
electrical systems to allow the plant to operate at full load with the additional pressure loss generated by
the SCR. Fan modifications include replacement of the rotors and other fan modifications for the forced
draft (FD) fans on all units, replacement of the induced draft (1D) fans and motors on all units, and
addition of variable frequency drives to replace the existing fan inlet dampers. The existing electrical
system of Llnits 1 and 2 may not be capable of handling the new fan loads required to operate the SCR
control systems, and may require a new power line and related electrical equipment from the existing
switchyard. Costs for these upgrades were included in the cost estimate.
Structural Stiffening. Structural stiffening of the boiler, ductwork, and equipment downstream of the
boiler will be required to operate the SCR control system and to operate the plant in a balanced draft
configuration. These costs were included, along with the fan and electrical system upgrades, in the
balanced draft conversion cost estimate. However, as discussed above, a majority of theses costs would
be incurred (e.g., fan and electrical system upgrades) wilth the installation of SCR control systems and no
concurrent balanced draft conversion. Therefore, these costs were split between the SCR and balanced
draft projects by assigning 8.0% of the costs to the SCR and 20% to the additional needed for balance
draft conversion.

¯

Control Systems. The existing DCS system will need to be expanded to accommodate the additional
signals from the SCR system.
Construction Costs and Special Cranes. A review of the site arrangement shows that the free space
between the units is limited due to modifications to the plant with the addition of the baghouses and the
coal conveyor running between the units. In order to have the lifting capacity that is required to install
an SCR and accommodate the demolition that is required, special cranes are required. Construction
difficulty is very high for this very tight site.

3.3

SNCR Cost Estimate Methodology

S&L used unit-specific SJGS operating data (e.g., fuel characteristics and consumption, flue gas flow rates and
temperatures, and NOx emission rates) developed for previous PNM studies, as well as experience from similar
SNCR control system studies, to develop capital and O&M costs for the SNCR control option. S&L also
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contacted Fuel Tech, an SNCR Original Equipment Manufacturer (OEM) for preliminary equipment pricing
estimates and BOP requirements. Fuel Tech’s preliminary cost estimate was developed based on boiler-specific
operation information provided by S&L. Equipment costs were provided for the major components, including
urea handling system, injection lances, piping, pumps, etc. Due to similarities in size, it was assumed that costs
would be similar for each ’sister’ unit (e.g., Units 1 & 2 and for Units 3 & 4).
3.3.1 Factors Affecting the SNCR Design
Several site-specific factors affect the design and effectiveness of SNCR control systems. Based on a review of
preliminary design information provided by Fuel Tech, primary design considerations affecting SNCR design
include the carbon monoxide (CO) concentration in the boiler flue gas and NOx reduction requirements.

Carbon Monoxide and Combustion Controls: Fuel Tech’s budgetary SNCR equipment cost estimate
assumed a CO concentration in the flue gas at the furnace bull nose of 35(I ppm for Units 1 & 2 and 300 ppm
for Units 3 & 4. Based on a review of historian data available from the SJGS units, CO concentrations at the
bull nose could be significantly greater than 350 ppm, and may be in the range of 3,000 ppm or more.
Industry experience has shown that CO levels below 1,000 ppm at the bull nose are needed to obtain the
highest SNCR NOx removal efficiency. If CO levels exceed 5,000 pp~n at the bull nose, SNCR is not a
viable technology due to a number of factors, including low urea utilization, low removal efficiency and high
ammonia slip. The SNCR equipment cost estimate was developed based on the assumption that CO
concentrations in each boiler at the bull nose can be controlled to a level that allows for effective NOx
removal, and that the SNCRs can be designed to achieve NOx removal efticiencies of 25% to 30%.
Controlled NOx Emissions: Cost estimates provided herein are based on Fuel Tech’s July 10, 2012 SNCR
budgetary proposal. The July 2012 proposal was a revision of the proposal Fuel Tech submitted August 10,
2011 at the request of S&L, to assist in evaluating the viability of SNCR technology in meeting a controlled
NOx emission limit of 0.23 lb/mmBtu. No technical specifications were developed for solicitation of this
proposal, which is based primarily on Fuel Tech’s experience in the industry.
The Fuel Tech proposal included several urea injector options, including options for retractable injectors,
High Energy Reagent Technology (HERT) lances, and Multi-Nozzle Lance (MNL) injectors. Locating the
urea injection lances within the appropriate temperature window within the boiler, and designing the lances
to promote flue gas/urea mixing, are important design considerations for an SNCR control system.

Assuming an average uncontrolled NOx emission rate of 0.30 lb/mmBtu, the SNCR would have to achieve
an average removal efficiency of approximately 25% to consistently achieve a controlled NOx emission rate
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of 0.23 lb/mmBtu. Based on achieving a removal efficiency of 25%, S&L assumed the use of HERT
injectors for the SNCR cost estimates. Boiler gas species mapping will need to be done before the SNCR
OEM can supply PNM with a removal efficiency guarantee. Combustion tuning will likely be required to
reduce the CO levels in the boilers. If additional removal is needed for NOx compliance, PNM would need
to consider the MNL option.
__Fugitive Emissions Control and Balanced Draft Conversion: As discussed above, PNM may be required to
reduce existing fugitive emissiens at the plant. Fugitive emissions fi’om the existing boilers could be
minimized or eliminated by converting the boilers to balanced draft operation. Balanced draft conversion
would require the installation of new fans, boiler and ductwork stiffening, and upgrades to the existing
electrical systems. However, u~like the SCR project, SNCR could be installed and operated on the units
without these upgrades; therefore, balance draft costs were not included in the SNCR cost estimate.
3.3.2 Project-Specific SNCR Design Criteria and Assumptions
Based on a site-specific review of the NOx reduction requirements and retrofit challenges for the installation of
SNCR control systems and associated plant changes at SJGS, the following project-specific issues were taken
into consideration in the development of the SNCR cost estimates:
Urea Delivery, Unloading, and Storage. The SNCR cost estimate is based on using urea as the reactant.
Urea solution (50% aqueous urea by weight) would be delivered to the site via truck to either urea
unloading area. Urea is a solid on its own, but when mixed with water it becomes a clear liquid solution.
It would be delivered in this, form and unloaded via onboard truck pumps into the FRP storage tanks.
The total storage capacity is sized for 14 days of continuous operation per unit at full load. The tanks
would be heat traced and insulated in order to keep the 50% urea solution above 80 °F to prevent

precipitation of urea solids out of solution.
Urea Circulation. The urea storage tanks would be cross tied and transfer the 50% urea solution from the
storage area to the units via 2 x 100% centrifugal pumps. ]’he urea solution would be transferred using
stainless steel piping. A loop from the storage tanks to the unit metering modules and back to the storage
tanks continuously circulates the 50% urea solution. Process heat trace is required to keep the urea
solution above 80 °F.
Urea Dilution and Metering. Dilution water would be pumped via 2 x 100% centrifugal pumps to the
metering modules located in the unit, where it would mix with the 50% urea solution prior to injection
into the boiler. Dilution of the urea solution to 5-10 wt% urea is required prior to injection. Variable
frequency drives would be utilized to maintain a constant pressure of dilution water in response to
changing flow demands. The metering modules provide flow and pressure control of the fluids used in
the SNCR process.
Diluted Urea Distribution and lniection. The distribution modules would provide diluted urea solution
and atomizing air to individual injectors. The modules are typically located near the injectors on the
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same elevation. Diluted urea, solution is fed from the metering modules to the distribution modules. The
distribution module outputs one (1) atomizing air line and one (1) urea solution line to each injector. The
injectors are used for dispersion of diluted urea solution within targeted areas of the boiler. Design,
quantity, type and placement of the injectors are critical to SNCR performance; furnace temperature,
residence time, and droplet size are important design parameters controlled by injector placement. The
exact locations of the injectors will be determined by the SNCR OEM based on computational fluid
dynamics (CFD) modeling of the furnace. For the SNCR cost estimate, injector locations were selected
based on S&L’s industry experience, assuming the use of HERT injectors.

Balance of Plant (BOP) Systems. Demands on the ancillary systems are influenced by the SNCR OEM’s
equipment design. BOP sysl:ems and costs included in this study are based on the Fuel Tech budgetary
cost proposal provided for SJGS.
Raw Water & Water Treatment. Raw water will be utilized for urea dilution water. A tie-in to the
existing raw water line located below grade between Units 3 and 4 will be made to supply the required
water. Based on a review of the station’s existing water supply system, adequate pressure, flow and
pump redundancy are currently available at this tie-in location. S&L also received a water analysis for
the raw water, and reviewed the SNCR OEM dilution water quality requirements. In order to meet the
dilution water quality requirement by the SNCR OEM, S&L added a common water treatment system.
The water treatment system includes filters to remove suspended solids, zeolite softeners for the removal
of hardness and a 10,000 gallon head tank for temporary dilution water storage.
Plant and Instrument Air System. The addition of the SNCR system adds a large air user to each unit. To
meet the air consumption requirements for the atomizing air, 2 x 100% capacity, oil-free compressors
would be added per unit. These compressors would also provide compressed air to all new intermittentuser (valves, instruments, tools, etc.); therefore, no additional compressed air load would be added to the
existing plant compressed air systems. All air would be dried to -40 °F dew point by implementing
2 x 100% regenerative desiccant dryers. Instrument air piping would be stainless steel.
Air Heater Evaluation. The application of SNCR technology to coal-fired power plants creates a
potential problem with the deposition of ammonia-sulfi~r salts in the air preheater. SO3 is formed in the
boiler from oxidation of sull~ar in the coal. Urea that is injected in the boiler decomposes into ammonia
and is not fully used, creating a slip stream of ammonia that exits through the economizer. If the
concentration of ammonia is more than twice that of the SO3 in the flue gas, the ammonia slip can react
with SOa to form ammonium bisulfate CABS). ABS will condense from the gas stream and form a sticky
deposit on the heat transfer surface of the air heater at a temperature of 380 - 450 °F. Fly ash particles
will tend to stick to the ABS resulting in the gradual pluggage of the air preheater (APH). Depending on
the degree of formation, this could result in an increase in APH pressure drop (impacting ID fan
capacity), as well as a loss in thermal efficiency for the plant. ABS is also corrosive (acidic in nature)
and will corrode the mild steel or low alloy steel surfaces of the APH. The flue gas path at SJGS
includes a hot-side ESP, which has been de-energized since the baghouse installation. This means that
some of the particulate matter upon which the SO3 and ammonia could condense will be removed prior
to the temperature window fi~r ABS formation. Removing solid particles from the flue gas stream prior
to the APH should minimize the possibility of plugging clue to flyash sticking to ABS in the APH.
Because of this, it is not expected that coating of the APH baskets will be necessary at SJGS. However,
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before knowing exactly how much gaseous SO_~ and ammonia will pass through the ESP and into the
APH, the performance should be closely monitored.
¯

Fire Protection System. Fire protection for the new pre-engineered buildings would include alarm and
detection, as well as fire extinguishers. It is anticipated no additional fire hydrants or a dispersion system
will be required for the urea unloading area.
Furnace Modifications. Penetrations in the boiler water wall will be required at the injector locations.
To support the injector peneSrations, water wall tubes will need to be removed and replaced with tubes
curved around the penetration location, a boot and a flange. The injector(s) mount to the flange. In
some instances additional structural reinforcement may be required to support the injectors.

¯

Lighting and Maintenance Power System. The cost estimate was based on the assumption that the
lighting power system would consist of normal AC lighting, DC emergency lighting, and convenience
receptacles, and that the lighting system would follow the lighting system at the existing plant.
Grounding System. The cost estimate was based on the assumption that the station’s grounding system
would be extended with an interconnected network of bare copper conductors and copper ground rods.
The systems would be designed to protect plant personnel and equipment from the hazards that can occur
during power system faults’, and lightning strikes. The grounding system would be designed in
accordance with applicable IEEE standards and would be installed in accordance with the NEC.
Lightning protection design would be in accordance with NFPA 780.
Process and Freeze Protection Heat Tracing System. Freeze protection system would be provided for
outdoor piping (8" and smaller), instruments, and other devices subject to freezing in cold weather. The
freeze protection system would be designed to accommodate both normal plant operations and extended
plant shutdowns during cold weather. All urea piping and tanks would be process heat traced to a
minimum temperature of 80 °F lo avoid crystallization.

3.4

PIant Economic Assumptions

Co~,t estimates prepared for SJGS are conceptual in nature, based largely on budgetary equipment costs provided
by equipment suppliers, costs incurred on similar projects, and S&L’s experience with the design and installation
of retrofit SNCR and SCR control systems. Allowances have been included, where necessary, to address sitespecific relrofit issues and design assumptions described above. Contracting strategies and cost assumptions
used as the basis for the SCR and SNCR cost estimates are summarized below:
Contracting Strategy. The capital cost for the plant modifications are based on hiring an Engineer,
Procure and Construct (EPC) contractor to provide a ’turn-key’ air quality control system. Design of the
control system would be performed by the EPC contractor. All equipment would be purchased directly
by and installed by the EPC contractor.
Equipment Costs. Equipment costs include only those costs for the manufactured equipment. For the
SNCR conlrol system these items include the SNCR system, compressors, water treatment, tanks, pumps,
and motors. For the SCR control system these items include the SCR reactor vessel and catalyst
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modules, economizer bypass and low load temperature control system, ammonia system, dry sorbent
injection control system, and related ancillary equipment.
Material Costs. Material costs include those costs for commodity-like materials, such as structural steel,
concrete, piping, valves, cable, cable tray, and conduit. All material unit costs were estimated on the
basis of S&L in-house data, vendor catalogs, and industry publications. Quantities of materials were
developed based on the conceptual designs and general arrangement drawings prepared for each control
system.
Labor Costs. Union craft labor rates were developed for both projects for the Albuquerque, New Mexico
area from the publication RS Means. Union rates were then incorporated into work crews appropriate for
the activities by adding allowances for payroll taxes, worker’s compensation, fringe benefits, incidentals,
small tools, construction equipment, and site overheads to arrive at crew rates detailed in the cost
estimate.

Labor Incentives (SNCR). Labor incentives for the SNCR work are estimated based on 5 days x 10
hours/day work week for the non-outage work. The boiler tube insert modifications and scaffolding
required for this work will be performed during an outage, and are estimated based on 6 days x 10
hours/day work schedule. The cost estimate reflects this assumption for overtime calculations. For
common areas, is it assumed all work would be performed during pre-outage, and therefore reflects 5
days x 10 hours/day schedule.
Labor Incentives (SCR). Labor incentives for the SCR work are estimated based on 5 days x 10
hours/day work week tbr the non-outage work. Outage labor incentives were estimated based on 7 days
and two shitts of 12 hours/day.
Labor Productivity. A 1.15 labor productivity factor was used in the estimates based on the regional
labor productivity factor in the New Mexico area as published in Compass International Global
Construction Cost and Reference Yearbook.
Subsistence Pay. Cost estimates assume no subsistence pay.
Proiect Indirect Costs. Project indirect costs assumed for the SCR and SNCR cost estimates include:
Freight- Materials:

5% of Material Cost

Freight- Equipment:

Included in equipment cost

Consumables:

0.5% of Labor & Materials

Sales Tax:

Not included

EPC Engineering, Procurement
and Project Services (SCR):

8% of total direct & construction indirect costs

¯ EPC Engineering, Procurement
and Project Services (SNCR):

6% of total direct & construction indirect costs

¯

3% of total direct & construction indirect costs

EPC Management Supporl (SCR)

¯ Owners Engineering (SNCR):

2% of total direct & construction indirect costs

¯ Construction Management Support (SNCR):

2% of total direct & construction indirect costs

¯ Owners Engineering & Construction
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4% of total direct & construction indirect costs
1% of total direct & construction indirect costs
15% of total direct & construction indirect costs

Escalation. None. Escalation is typically included in cost estimates tbr major retrofit control projects
and is intended to account fi~r increases in equipment, material, and labor costs that occur during the
duration of the project; however, escalation was not included in the SCR/SNCR cost estimates. Cost
estimates attached to this report are shown in 2013 dollars.
Contingency. Contingency is intended to represent unforeseeable elements of cost, particularly in fixed
investment estimates, which previous experience has shown to be statistically likely to occur.
Contingency is allowed by l:he Control Cost Manual approach, and should be based on the level of
project definition (typically expressed as the percent of complete design). Contingency was included in
both the SNCR and SCR cost estimates as follows:
¯

Contingency (SNCR):
¯

10% of Equipment Costs

¯

20% of Material Costs

¯

20% of Labor Costs

¯

20% of Construction Indirect Costs

Contingency (SCR):
¯

20% of Total Direct and Indirect Construction Costs

Allowance for Funds Used During Construction (AFUDC) or Interest Durin~ Construction (IDC). None.
AFUDC and/or IDC were not included in the SCR/SNCR cost estimates. AFUDC accounts for the time
value of money associated with the distribution of construction cash flows over the construction period,
which for an SCR system could be spread over a construction period of 36+ months. TCI, as defined in
the Control Cost Manual, includes all costs required to purchase equipment needed for the control system
(purchased equipment costs), the costs of labor and materials for installing that equipment (direct
installation costs), costs for siite preparation and building, working capital, and off-site facilities.12 Thus,
the Control Cost Manual allows the time value of money, measured by the real discount rate, to be
incorporated into the cost estimate. Although AFUDC can represent a significant cost that PNM will
incur with and SCR project (estimated to be in the range of $38 to $45 million), AFUDC was excluded
from the SCR and SNCR cost estimates.
New Mexico Gross Receipt Tax. The New Mexico Gross Receipt Tax (NMGRT) of 6.3125% was
applied to the total cost (i.e., purchased equipment and services performed) of both the SNCR and SCR
projects.

~ OA QPS Control Cost Manual, page 2-5.
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Operating & Maintenance Cost Assumption

Annual O&M costs include both fixed and variable costs and indirect operating costs. Variable O&M costs are
items that generally vary in proportion to the plant capacity factor.. Variable costs associated with SCR and
SNCR, control systems include: reagent costs (e.g., urea or anhydrous ammonia); catalyst replacement costs
(SCR); and auxiliary power costs associated with operating the equipment, water, and steam. Variable O&M
costs can also include a boiler efficiency penalty if the control system results in reduce boiler efficiency (e.g.,
SNCI~’~). Fixed costs are independent of the level of production, and would be incurred even if the control system
were shut down and include costs such as maintenance labor and materials, administrative charges, property
taxes, and insurance.
Both fixed and variable O&M costs were included in the SCR and SNCR cost estimates. Assumptions used to
calculate annual O&M costs are listed in each of the cost estimate worksheets, respectively.
3.6

Cost Estimates

Conceptual cost estimates were developed for the SNCR and SCR control systems based on the design criteria
and a:ssumptions provided herein. Cost estimates prepared for the control systems include all costs associated
with equipment, labor, freight, and the New Mexico Gross Receipts Tax related to the respective projects. Costs
for th,~ major system components were based on budgetary equipment quotes obtained from equipment vendors,
S&L in-house data, vendor catalogs, industry publications (such as Means and Richardson), and costs from other
simil~r projects. Cost estimates for the SJGS projects include the costs to install the control systems, as well as
the associated ductwork and equipment modifications taking into account site-specific operating conditions and
site constraints. Cost estimates include EPC engineering, procurement and project services; EPC construction
management support; EPC commissioning; and an EPC fee, as well as costs for owner’s engineering and
management. Cost estimates do not include escalation for equipment, material, or labor that could occur over the
time period necessary to complete construction, and do not include an allowance for funds used during
construction (AFUDC). Capital cost estimates for the SNCR and SCR projects summarized in Attachments A,
B, and C include the following:
Cost ]Estimates for SNCR Systems:
¯ Estimate 31803B: Unit 1 (and Unit 2) SNCR Conceptual Cost Estimate
¯ Estimate 31804B: Unit 3 (and Unit 4) SNCR Conceptual Cost Estimate
¯ Estimate 31807B: SNCR Common Equipment Conceptual Cost Estimate
Cost Estimates for SCR System:
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Estimate 31326C: Unit 1 SCR Conceptual Cost Estimate

¯

Estimate 31 ~27C. Unit 2 SCR Conceptual Cost Estimate

¯

Estimate 31328C: Units I & 2 SCR Common Equipment Conceptual Cost Estimate

¯

Estimate 31329C: Unit 3 SCR Conceptual Cost Estimate

¯

Estimate 31330C: Unit 4 SCR Conceptual Cost Estimate

¯

Estimate 31331 C: Units 1, 2, 3, & 4 SCR Common Equipment Conceptual Cost Estimate

3.6.1

SNCR Cost Estimates

The t~311owing costs are included in the SNCR conceptual cost estimates:
Units 1 (and Unit 2) Base Estimate (Estimate 31803B):
SNCR equipment
Boiler modifications and injection lance installation
Urea unloading area consisting of two (2) FRP tanks
Urea circulating skids, circulating pumps
Compressed air and dryer’ system
Metering modules
Units 3 (and Unit 4) Base Estimate (Estimate 31804B):
SNCR equipment
Boiler modifications and injection lance installation
Urea unloading area consisting of three (3) FRP tanks
Urea circulating skids, circulating pumps
Compressed air and dryer system
Metering modules
Units 1 & 3 Common Equipment Cost Estimate (Estimate 31807B):
Dilution water treatment system
3.6.2

SCR Cost Estimates

The fbllowing costs are included in the SCR conceptual cost estimates:

Units 1 & 2 Base Estimate (Estimates 31326C & 31327C):
¯ SCR equipment & ductwork- each unit
¯

Demolilion of upper hot-side ESP penthouse- each unit

¯

Demolition of ash handling system on economizer hoppers- each unit

03/2912013
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¯

Demolition of seal air fan~ area on hot-side ESPs

¯

Dry flight chain conveyor system on economizer hopper with storage tank - each unit

¯

Sorbent injection unit for sulfuric acid control - each unit

¯

Sorbent silo & blowers for Units 1 & 2 (two silos total)

¯

Addition of a second ash handling system on the existing Units 1 & 2 baghouses. Hoppers have
connections for equipment, but need new feeders, piping system and blowers to transport ash to
existing silos

¯

Equipment and materials for gas path upgrades needed to handle pressure drop associated with SCR,
as well as added scope for balanced draft conversion

Units 1 & 2 Common Equipment Cost Estimate (Estimate 31328C):
¯

Ammonia storage tank and tank equipment- one storage tank for two units

¯

Common elevator for Units 1 & 2

Units 3 & 4 Base Estimate (Estimates 31329C & 31330C):
¯

SCR equipment & ductwork- each unit

¯

Elevator-each unit

¯

Demolition of upper hot-side ESP penthouse- each unit

¯

Demolition of hot-side ESP electrical control room

¯

Demolition of ash handling system on economizer hoppers - each unit

¯

Demolition of Gas Recirculation fan (1 fan Unit 3 north side and 1 fan Unit 4 south side)

¯

Demolition of seal air fan area on hot-side ESPs

¯

Dry flight chain conveyor system on economizer hopper with storage tank- each unit

¯

Sorbent injection unit for sulfuric acid control - each unit

¯

Sorbent silo & blowers for Units 3 & 4 (two silos total)

¯

Ammonia storage tank-,each unit

¯

Addition of a second ash handling system on the existing Units 3 & 4 baghouses. Hoppers have
connections for equipment, but need new feeders, piping system and blowers to transport ash to
existing silos

¯

Additional gallery on north side of units for dilution air skids

¯

Equipment and materials for gas path upgrades needed to handle pressure drop associated with SCR,
as well as added scope for balanced draft conversion

Units 1, 2, 3 & 4 Common Equipment Cost Estimate (Estimate 31331C):
¯

Ammonia delivery (truck unloading station) & storage area

¯

Demolition of sulfuric ac:id storage tank & spare tank in acid storage area

¯

Demolition of stairs & platforms in tank area
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Saw cut wall on east side of containment area to redefine as a non-confinement space
Modifications to existing mechanical systems (piping modifications)

4.

SUMMARY

Based on the design parameters, costs, site constraints, and assumptions outlined above, capital and O&M costs
estimates were prepared for retrofit SNCR and SCR controls on SJGS Units 1, 2, 3 & 4. The cost estimating
methodology described above is consistent with the approach described in EPA’s Control Cost Manual, and
provides a conceptual cost estimate, or scoping-level estimate. Cost estimates prepared using default factors
provided in the Control Cost Manual are directed toward a study-level estimate with a nominal accuracy of
+30%.~3 Study-level estimates are generally acceptable for regulatory development, because they represent a
compromise between the less accurate order-of-magnitude and the more accurate, but more costly, estimate
types.14 However, the Control Cost Manual does not mandate a study-level cost estimate, and "offers the user an
opportunity for greater accuracy than that used by regulators.’’~ The methodology used by S&L to prepare the
SCR and SNCR cost estimates provides a more accurate estimate of the costs that PNM would incur to install
and operate SNCR and SCR control systems at SJGS.
Project-specific issues and key project elements affecting the cost of retrofit control technologies on the SJGS
units were identified and accounted for in the development of the cost estimates. The most significant projectspecific issue affecting the cost of installing SCR control systems is the tight site configuration available for SCR
installation. As described in Section 3.2.1, site constraints will make SCR installation significantly more
comFlex and expensive that similarly sized projects with adequate space. Other project related issues affecting
control system costs include the NOx emission reduction requirements and the existing and anticipated permit
limit~’; for other regulated air pollutants.

1~ OAQPS Control Cost Manual, page 2-3.
14 ld., at page

2-4.

~ ld,. at page 2-3.
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ATTACHMENT A.
SAN JUAN GENERATING STATION

UNITS 1,2, 3, AND 4
SNCR COST ESTIMATES

Privileged & Confidential
San Juan Units 1 -. 4
SNCR Cost Estimate
Capacity (MWg)
Capacity (MWn)
Maximum Heat Input (MMBtu~hr)
Annual CapaciW Factor (%)
Baseline N(3x Emission Rate (Ib/MMBtu)
Baseline NGx Emission Rate (Ib/hr)
Controlled NOx Emission Rate (Ib/MMBtu)
Controlled NOx Emission Rate (lb/hr)

Unitl
370
327
3707
85%
030
1112 I
0 23
8526

UNIT I

Cost Item

Unit 2
370
327
3688
85%
030
023
848 2

Unit3
544
497
5758
85%
0.30
1727 4
023
13243

Unit 4
_’144
507
5649
85%
C) 30
16947
023
12993

SNCR COST ANALYSIS
UNIT 2
UNIT 3
UNIT 4

Remarks/Cost Basis

CAPITAl, COST
Direct Cost,!.
Purchased Equipment Costs
SNCR System
CFD Model Study
Boiler Tunir g
Air Compressor & Accessories
Steel
[nstrtmaentation and Control System
Boiler Injection Ports
Arch itectural
Fire Protecti an
Pumps
ranks
Dilution Water Treatment System
Subtotal capital cost (CC)
Freight
Total purchased equipment cost (PEC)

$1,730,2100
$150,000
$150,000
$360,000
$129,100
$145,000
$83,000
$352,500
$3,6~)
$30,0C~
$22,5C~
$375,0!~)
$3,531,000
$88.2OO
$3,619,200

$1,730,300
$150,000
$150,000
$360,000
$129,100
$145,000
$83,000
$352,500
$3,600
$30,000
$22,500
$375,000
$3,531,000
$88,200
$3,619,200

$1,724,000
$150,000
$150,000
$360,000
$113,500
$145,000
$83,000
$352,500
$3,600
$30,000
$22,500
$375,000
$3,509,100
$87,90O
$3,597,000

$1,724,000
$150,000
$150,000
$360,000
$113,500
$145,000
$83,000
$352,500
$3,600
$30,000
$22,500
$375.000
$3,509,100
$87,000
$3,597,000

Accl Nos 31-53-1
Acc! Nos 31-53-2
Accl Nos. 31-53-3
Accl Nos. 31-17
Accl Nos 23
Acct Nos. 44
Accl. Nos. 31-99
Accl Nos 24
Accl. Nos. 31-45
Accl Nos 31-75
Accl NOS 31-83
Accl Nos 31-93

Handling & erection (includes labor costs)

$4,549,300

$4,549,300

$4,435,600

$4,435,600

Accl. Nos. 1 I through 44 Labor Costs (excluding 31-99 Labor)

Foundation & supports
Electrical
Piping
Insulation
Painting
Demolition and Relocation
gcaffolding
Boiler Port Installation
Uost Due to Overtime
Consumables
Total direct installation costs (DIC)

$257,100
$615,650
$576,950
$30,~)0
110,500
$7,500
$168,100
$393,4OO
$726,900
$33,650
$7,36%050

$257,100
$615,650
$576,950
$30,900
$10,500
$7,500
$168,100
$303,400
$726.900
$33,650
$7,369,950

$295,800
$610,350
$537,550
$28,000
$700
$22,5O0
$165,300
$402,2O0
$718,oo0
$33,050
$7,249,050

$295,800
$610,350
$537,550
$28,000
$700
$22,500
$165,300
$402,200
$718,OOO
$33,050
$7,249,050

Accl Nos 21 and 22
Accl Nos. 41 through 43

$ I 0,080, i 50

$10,846,050

$10,g46,050

Acct Nos 91-5

Direct installation costs

Total direct costs (DC) = (PEC) + (DIC) ] $10,989,150

Accl Nos 35
Accl Nos. 36
ACCl NOS 27
Accl Nos 1 I
Acct Nos 91-1
Acct Nos 31-99 (Labor)
Acct Nos 91-2
Acct. Nos. 91-4

Indirect Costs
Owner’s Engineering

$219,800

$219,80O

$217,000

$217,000

AcO Nos 93-1A

EPC Engineering, Procurement and Prqject Services

$659,300

$659,300

$650,800

$65;0,800

Acct Nos 93-1B

Owner’s cost
~’onstruction management
Start-up and spare parts
EPC Fee

$0
$219,800
$110,000

$0
$217,000
$108,500
$1,805,850
$2,999,150

$0
$217,000
$108,500
$1,805,850
$2,999,150

Acct NOS. 93-4
Acct Nos 93-2
Acct Nos 93-3
Accl Nos 93-5

$3,03~,550

$0
$210,8O0
$110,~)0
$1,829,650
$3,038,550

$885,C00
$2,478,~00

$885.000
$2,478,900

$874,000
$2,444,300

$8;’4,000
$2,444,300

(DC + IC)X63125%
Acct Nos. 95-1 through 95-4

$17.391,600

$17.391,600

$17,163,500

$17,163,500

Total indirect costs (IC)
New Mexico Gross Receipts Tax (GRT)I
Project Contingency (PC)

Total Capital Inveslment
(TC I)=( DC)+(IC )+(GRT)+(PC)

Privileged & Confidential
San Juan Units I - 4
SNCR Cost Estimate
Capacity (M Wg)
Capacity (M Wn)
Maximum Heat Input (MMBtu/hr)
Annual Capacity Factor (%)
Baseline NOx Emission Rate (lb/MMBtu)
Baseline NOx Emission Rate (Ib/hr)
~’ontrolled NOx Emission Rate (Ib/MMBtu)
?ontrolled NOx Emission Rate (ib/hr)

370
327
3707
85%
0 30
11121
023
8520

UNF[’ I

Cost Item
ANNUAL COST
Direct Annual Costs
Fixed annual costs
Dperating labor

Unit2
370
327
3688
85%
0 3O
11064
0 23
8482

Unit 3
544
497
5758
85%
030
17274
023
13243

Unit4
544
507
5649
85%
0 30
1694 7
023
1299 3

SNCR COST ANALYSIS
[;NIT 2
UNIT 3
UNIT 4

Remarks/Cost Basis

$0

$0

$0

$0

$260,900

$260,900

$257,500

$2517,500

$260,900

$260,900

$257,500

$257,500

Reagent Consumption

$3,353,700

$3,353,700

$6,177,200

$6,1’77,200

Based on 2252 gph (UI&U2. each) and 4148 gph (U3&U4. each)
50°/; urea solution) per Fuel Tech Proposal I I -B- 122, Rev I. 07-1 (
201.’! Assumes $2.0/gal and 85% CF

i,Vat er Consumption

$134,000

$134,000

$150,100

$150,100

Based on 50 gpm (UI&U2, each) and 56 gpm (U3&U4, each) per
Fuel Tech Proposal I 1-B-122. Rev I, 07-10-2012 Assumes
$6/10130 gal and 85% CF

Power Requirement

$42,7C~

$42.700

$51.000

$5:.000

Based on 155 kW (UI&U2, each ) and 185 kw (U3& U4. each) per
per Fuel Tech Proposal I 1- B-122. Rev I. 07-10-2012 and S& L
BOP estimate Assumes $37/MWh and 85% CF.

Total variable annual costs

$3,530.400

$3.530,400

$6,378,300

$6.378,300

Total direct annual costs (DAC)

$3,791.300

$3.791,300

$6.635.800

$6,635.800

Indirect Annual Costs
2ost for capttal recovery
Total indirect annual costa (IDAC)

$1,609,000
$1,609,000

$1,609,(~0
$1.609.000

$1,588,000
$1,588,000

$1,588,000
$1.588.000

Total Annual Cost (TAC) = (nAC) + (IDAC)

$5,400,300

$5.400.300

$8,223,800

$8.223,800

966

961

1.501

1,472

5,590
470

5,618
470

5,480
31.6

5,587
316

~tnnual Maintenance Cost
Total fixed annual costs

Assumed no operating labor for the SNCR
TCI X 1.5% [EPA Cost Manual Section 4 2, Chapter 1, Eqn 1 2t]

Variable annual costs

Emission Reductions (ton/yr)
~ost Effectiveness (S/ton)
7ost ($&W)

(TCI) X 9.25% CRF at 844% interest & 30 year life

Based on baseline NOx rate of 0.30 lb/MMBtu and controlled rate
of o 23, lb/MMBtu

Privileged & Confidential
San Juan Units 1 and 4

SNCR Cost Estimate
~’apac ity (MWg)
~’apac iry (MWn)
V!axiraum Heat Input (MMBtu/hr)
a, nntml Capacity Factor (%)
Baseline NOx Emission Rate (Ib/MMBtu)
Baseline NOx Emission Rme (lb/hr)
?ontrolled NOx Emission Rate (lb/MMBtu)
Sontrolled NOx Emission Rate (lb/hr)

Umtl
370
327
3707
0 30
!112 1
023
852.6

Unit 4
544
5O7
5649
85%
030
16947
0 23
1299.3

SNCR COST ANALYSIS
~?ost 1Item

UNIT 4

Remarks/Cost Basis

CAFITAL COST
Di re.__.Sct Costs
Purchased Equipment Costs
gNCR System
2FD Ivlodel Study
Boile~ Tuning
a, ir Compressor & Accessories
~teel
nstrumentation and Control System
3oilel Injection Ports
~rchi:ectural
:’ire Protection
Fanks
)ilution Water Treatment System
Subtotal capital cost (CC/
:reight
Total purchased equipment cost (PEC)

$1.730,300
~;150,000
$150,000
$360,000
$129,100
$145,000
$83,0OO
$352,500
$3,600
$30,000
$22,500
$375,000
$3,531,000
$88,200
$3,610,200

$1~724,000
$150,000
$150,000
$360,000
$113,500
$145,000
$83~000
$352,500
$3,600
$30,000
$22,500
$375,000
$3,509.100
g87,900
$3,597,000

Direct installation costs
Handling & erection (includes labor costs)
Foundation & supports
Electrical
’iping
nsul~tion
Painting
Demc lition and Relocation
Scaffolding
Boiler Port Installation
Cost Due to Overtime
IConsumables
Total direct installation costs (DIC)

~L549,300
$257,100
$615,650
$576,950
$30,900
$10,500
$7,500
$168,100
$393,400
$726,~)0
$33,650
$’7,369,950

$4,435,600
$295,800
$610,350
$537,550
$28,000
$700
$22,500
$165,300
$402,200
$718,000
$33,050
$7,240,050

$10,989,150

$10,846,050

Indirect Costs
Owner’s Engineering

$219,800

$217,000

Acct. Nos. 93-1A

-~PC Engineering, Procurement and Project Services

$659,300

$650,800

Acct. Nos. O3- l B

$0
$219,8o0
$110,000
$1,829,650
$L038,550

$o
$217,000
$108,500
$[,805,850
$2,999,150

Acct Nos 93-4
Acct Nos 93-2
Acct. Nos. 03-3
Acct Nos 03-5

$885,000
$2,478,000

$874,000
$:2,444,300

(DC + IC) X 6 3125%
Acct. Nos o5-1 through 95-4

$17,391,600

$1L163,500

Total direct costs (DC) = (PEC) + (DIC)

~)wner’s cost
’onslruction management
~tart-up and spare parts
EP(7 i~ee
Total indirect costs (IC)
New Mexico Gro~ Receipts Tax (GRT}
Project Contingency (PC)

Total Capital Investment
{TC I)={ DC)+{IC)+{GRT)+{PCI

Acct Nos 31-53-1
Acct. Nos 31-53-2
Acct Nos _";1-53-3
Acct Nos 3 I- 17
Acct Nos 23
Acct NOS 44
Acct. Nos. 31-99
Acct Nos 24
Acct. Nos. 31-45
Acct. Nos. 31-75
Acct Nos 31-83
Acct. Nos 31-93
Acct. Nos. ol4

Acct Nos ] I through91 LaborCosts
Acct Nos 21 and 22
Acct Nos 41 through 43
Acct. Nos 35
Acct Nos 36
Acct Nos 2!7
Acct Nos ] I
Acct Nos 91-1
Acct Nos 31-901 [ abor)
Acct Nos Ol-2
Acct Nos 91-4

Privileged & Confidential
San Juan Units 1 and 4

SNCR Cost Estimate
2apacity (MWg)
7apacity (MWn)
Vlaximum Heat Input (MMBtu&r)
~.nnual Capacity Factor (%)
3aseline NOx Emission Rate (IbflvIMBtu)
3asebne NOx Emission Rate (lb/hr)
?ontrolled NOx Emission Rate (Ib/MMBtu)
2ontrolled NOx Emission Rate (Ib/hr)

Unit i
370
327
3707
85%
0 30
1112 1
023
8526

Unit 4
544
5O7
5649
85%
030
16947
0 23
12c~3

SNCR COST ANALYSIS
tin IT 4

Cost Item
ANN UAL COST
Direcl: Annual Costs
Fixed annual costs
Operating labor

I IN IT I

$o

$o

Aanual Maintenance Cost

$260,900

$257,500

$260,900

$257,500

$3,353,700

86,177,200

Based on 225 2 gph (Unit 1 ) and 414.8 gph (Unit 4) (50% urea solution) per Fuel Tech
Proposal I 1..B-122, Rev I, 07-10-2012. Assumes $2 0/gal and 85% CF.

Water Consumption

$134,000

$150,100

Based on 50 gpm (Unit 1 ) and 56 gpm (Unit 4) per Fuel Tech Proposal 1 I-B-122, Rev 1,0710-2012 Assumes $6/I 000 gal and 85% CF.

Power Requirement

$42,700

$51,000

Based on 155 kW (Unit I) and 185 kw (Unit 4) per per Fuel Tech Proposal I I-B- 122, Rev I.
37-10-2012 and S&L BOP estimate Assumes $37/MWh and 85% CF

Total variable annual costs

$3,530,400

$6,378,300

Total direct annual costs (DAC)

$3,791,300

$6,635,800

Indirect Annual Costs
Cost for capital recovery
Total indirect annual costs (IDAC)

$1,609,000
$1,609,000

$1,588,000
$1,588,000

Total Annual Cost (TAC) = {DAC) + (IDAC)

$$,400,300

$8,223,800

Total fixed annual costs

Remarks/Cost Basis

Assumed ne operating labor tbr the SNCR
1"CI X 15% [EPA Cost Manual Section 42, Chapter 1, Eqnl 21]

Variable annual costs
Reagent Consumption

1,472

Emission Reductions (ton@r)

Cost Effectiveness (S/ton)
Cost ($/kW)

5,590
47 0

5,587
31 6

’~TCI) X 925% CRF at 8 44% interest & 30 year life

Based on baseline NOx rate of 030 Ib/MMBtu and controlled rate of 023 lb/MMBtu

Detailed SNCR Cost Estimate Summatw - San Juan Generating Station Unit 1

Basis:

S&L Cost Estimte 31803B (3/21/2012)

Acct. No. [

Description

Equipment Cost

Material Cost

Labor Cost

Total

DIRECT & CONSTRUCTION INDIRECT COST

D.~molition & Relocation
C:vil Work
C,mcrete
Steel
A ~chitectural
Painting & Coating
Mechanical Equipment

$0
$140,100

Piping
Insulation
Electrical Equipment
Raceway, Cable Tray & Conduit
Cable

$15,200

$25,200

$0

$295,900

$2,686,200

$2674~

$199Z7oo
$15oooo

$547,900
$28,800
$149,400
$32,500
$30,100

$1,859,500
$74,200
$444,500
$53,500
$105,100
$131,100

$2,407,400
$103,000
$681,400
$86,000
$135,200
$261,100

$2,607,800

$1,067,903

$3,426,200

$7, I 0 [,900

$60,000

$23,000

$122,800
$393,400
$449,700
$125,900
$24,600

$60,000

$54,500
$77,500

$1,116,400

$122,800
$476,400
$449,700
$125,900
$24,600
$54t500
$1,253,900

$41542,600

$8r355,800

$87,500

$130,000

SUBTOTAL DIRECT & CONSTRUCTION INDIRECT COST

91-2B

92

Other Direct & Construction lndirects
Scaffolding
Boiler Injection Port lnsgallation
Overtime: 5 - 10 hr days
Overtime: 6 - 10 hr days
Consumables
Freight on Malerial
SUBTOTAL
F,DTAL DIRECT & CONSTRUCTION INDIRECT COST

$16,000
$15,100
$384,400
$300,900

$10,000
$2,390,300
$l 730500
$lSOOOO
$150 009
$360000

37

$16,000
$15,100
$244.300
$171,800

$2,667,800

Notes

Detailed SNCR Cost Estimate Summary - San Juan Generatin~ Station Unit 1

Basis:

S&L Cost Estimte 31803B (3/21/2012)

Acct. No. I

Description

Equipment Cost

Material Cost

Labor Cost

Total

Notes

INDIRECT COST

93-2
93-3
93-4

Owner’s Engineering
EI:C Engineering
Cc nstruction Management
Startup Commissioning
Owner’s Cost

93-5

EI:’C Fee (% of Total Directs, Indirects)

$1,391,200

93

TOTAL INDIRECT COST

$2010,300

95-1
95-2
95-3
95-4
95

Total Escalation
Cc ntingency
Contingency on Equipment
Contingency on Material
Contingency on Labor
Contin~,enc}/on Indirect
Tc,tal Contingency

$266,800
$229,100
$908,500
$462,I00
$1,866,800

TOTAL CONSTRUCTION COST

$12,532,600

93-1A

$167,100
$501,300
$167,100
$83,600
$0

Inlerest During Construction

$0

TOTAL PROJECT COST

$12~5321600

2% of Acct No 92
5% of Acct No 92
2% of Acct No 92
1% of Acct No 92
15% of Acct Nos 92, 93-1
through 93-4

10% of Acct No 92
20% of Acct No 92
20% of Acct No 92
20% of Acct No 93

Detailed SNCR Cost Estimate Summary - San Juan Generating Station Unit 2

Basis: S&L Cost Estimte 31803B (.$/21/2011)
Acct. No.

I

Description

Equipment Cost

Material Cost

Labor Cost

Total

DIRECT & CONSTRUCTION INDIRECT COST

Demolition & Relocation
Civil Work
Concrete
Steel
Architectural
Painting & Coating
Mechanical Equipment

$2,390,300

$o

$16,000

$140A00

$244,300
$171,800

$16,000
$15,100
$384,400
$300,900

$10,000

$15,200

$25.200

$0

$295,900

$2.686,200

$26Z4(h9

Piping
Electrical Eqmpment
Razeway, Cable Tray & Conduit
Uable
SLBTOTAL DIRECT & CONSTRUCTION INDIRECT COST

91-2A

92

3ther Direct & Construction lndirects
5 caffolding
Boiler lnlection Port Installation
Overtime: 5- 10 hr days
Overtime 6 - 10 hr days
Consumables
f reight on Material
5 UBTOTAL
tOTAL DIRECT & CONSrI’RUCTION INDIRECT COST

$130,000

$1,859,500
$74,200
$444,500
$53,500
$105,100
$131,100

$2,407.400
$103.000
$681.400
$86,000
$135,200
$261,100

$2,607,800

$3,426,200

$7.101.900

$122.800
$393.400
$449.700
$125.900
$24,600
$1,116,400

$122.800
$476,400
$449,700
$125,900
$24,600
$54.500
$1,253,900

$4~542,600

$8~355r800

$87,500

$547,900
$28,800
$149,400
$32~500
$30,100

$60,000

$23,000

$60,000

$54,500
$77,500

$2,6671800

Notes

Detailed SNCR Cost Estimate Summary - San Juan Generatin~ Station Unit 2

Basis:

S& L Cost Estimte 31803B (3,/21/2011)
Description

Acct. No. [

Eqnipment Cost

Material Cost

Labor Cost

Total

Notes

INDIRECT COST
93- I A
93-1B
93-2
93-3
93-4

Owner’s En~ineerlng
EPC Engineerin~
Construction Management
Startup Comm ss on ng
Oviner’s Cost

$167,100
$501,300
$167.100
$83,6O0
$0

93-5

EPC Fee (% of Total Directs, lndirects)

$1,391.200

93

TOTAL IND|RECT COST

$2~3101300

95-1
95-2
95-3
95-4
95

Total Escalation
?ontingency
Contingency on Equipment
Contingency on Material
Contingency on Labor
Contingency on Indirect
Total Contingency

$266,800
$229,100
$908,500
$462,100
$1r866~500

TOTAL CONSTRUCTION COST

$12,532,600

97

Interest During ConstrucUon

$0

TOTAL PROJECT COST

$12~532~600

2% of Acct No 92
6% of Acct. No 92
2% of Acct No. 92
I% of Acct No 92
15% of Acct Nos 92, 93-1
lhrouBh 93-4

10% of Acct No 92
20% of Acct No 92
20% of Acct No 92
20% of Acct No 93

Detailedl SNCR Cost Estimate Summary - San Juan Generating Station Unit 3

Basis: S&L Cost Estimte 31804B I I I/1/2012)
Acct. No. I

Description

Equipment Cost

Material Cost

Labor Cosl

Total

DIRECT & CONSTRUCTION INDIRECT COST
Demolition & Relocation
Uivil Work
Soncrete

$15,000
$178,800

Mchitectural
Painting & Coating

31-

31- k,I echanical Equipment

$2,384,000

$35,700
$16,600
$304,500
$138,800

$200

$7,300

$7,500

$0

$429,700

$2,813,700

5172&000
8150 OaO
815o 000
$360000

31
3
Electrical Equipment
~.~tceway, Cable Tray & Conduit

$87,500

$21252OO
$15000o

$508,500
$25,900
$135,200
$37,200
$34,300

$1,586,800
$408,200
$60,200
$121,700
$131,100

$2,095,300
$97,800
$630.900
$97,400
$156,000
$261,100

$1,048,600

$3,312,500

$6,962,600

$120,000
$402,200
$431,300
$135,4OO
$24,000
$1,1!2,900

$120,000
$485,200
$431,300
$135,400
$24,000
$54,200
$1,250,100

$41425~400

$8,212~700

$130,000
SUBTOTAL DIRECT & CONSTRUCTION INDIRECT COST
O~her Direct & Construction lndirects
’.~caffolding
Boiler Injection Port Installation
Overtime: 5 - 10 hr days
Overtime: 6 - 10 hr days
Consumables
]Zrei~ht on Material
’,~UBTOTAL
92

TOTAL DIRECT & CONSTRUCTION INDIRECT COST

S2,601,500

$48,000

$35,000

$48,OO0

$54,200
$89,200

$2~649~500

$50,700
$16,600
$483,300
$252,300

Notes

Detailed SNCR Cost Estimate Summary - San Juan Generatin~ Station Unit 3

Basis:

S&L Cost Estimte 31804B (11/I/2012)

Acct. No.

Description

Equipment Cost

Material Cost

Labor Cost

Total

Notes

INDIRECT COST
93-1A
93-1B
93-2
93-3
93-4

O~¢ner’s Engineering
EPC Engineering
Ccnstruc0on Management
St~trtup Commissioning
Owner’s Cost

$164,300
$492,800
$164,300
$82,100
$0

93-5

EFC Fee (% of Total Directs, lndirects~

$1,367,400

93

TOTAL INDIRECT COST

$2,270,900

95-1
95-2
95-3
95-4
95

Total Escalation
Contingency
Contingency on Eqmpment
Contingency on Material
Contingency on Labor
Contingency on Indirect
Tetal Contingency’

$265,000
$227.600
$885.100
$454,200
$1r831~900

TOTAL CONSTRUCTION COST

$12,315,500

Inlerest During Construction

$0

TOTAL PROJECT COST

$12v315~500

~.% of Acct No 92
3%ofAcct No 92
.~% of Acct No. 92
I% of Acct No. 92
15% of Acct. NOS 92, 93-1
hroush 93-4

10% of Acct No 92
20% of Acct. No 92
20% of Acct No 92
20% of Acct No 93

Detailed SNCR Cost Estimate Summary - San Juan Generatin~ Station Unit 4

Basis:

S&L Cost Estimte 31804B (11/I/2012)

Acct. No. ]

Description

Equipment Cost

Material Cost

Labor Cost

Total

31RECT & CONSTRUCTION INDIRECT COST
2,emolition & Relocation
Sivd Work
2oncrete
"~teel
a.~ chitectural
Painting & Coating
3i- ~lechanica~ Equipment

$35,700
$16,600
$304,500
$138,800

$50,700
$16,600
$483,300
$252,300

$200

$7,300

$7,500

$0

$429,700

$15,000
$178,800

$2,384,000

$401200

$2125200
$150,000

3

$508,500
$25,900
$135,200
$37,200
$34,300

$1,586,800

$2,095,300

$408,200
$6(I,200
$121,700

$630,900

$2,601.500

$1,048,6~)

$3,312,500

$6,962,600

$48,000

$35,000

$120,000
$402,200
$431,300
$135,400
$24,000

$48,000

$54,200
$89,200

$120,000
$485,200
$431,300
$135,400
$24,000
$54,200

$2~649~500

$1tl371800

$4r425r400

$8,2121700

:’iping
Electrical Equipment
~aceway, Cable Tray & Conduit
Sable

$87,500

$156,000

$130,000
’SUBTOTAL DIRECT & CONSTRUCTION INDIRECT COST

31-99

91-4

92

01her Direct & Construction lndirects
:gcaffoldin8
3oiler Injection Port lnstal!ation
Overtime: 5 - 10 hr days
,Overtime: 6 - 10 hr days
I~onsumables
Freight on Material
;’;UB FOTAL
TOTAL DIRECT & CONSTRUCTION INDIRECT COST

Notes

Detailed SNCR Cost Estimate Snmmarv - San Juan Generating Station Unit 4

Basis:

S&L Cost Estimte 31804B (11/I/2012)
Description

Acct. No. [

Equipment Cost

Material Cost

Labor Cost

Total

Notes

INDIRECT COST
93-IB
93°2
93-3
93-4
93-5

EPC Engineering
Construction Management
Startup Commissioning
Owner’s Cost

$16d,300
$492,800
$164,300
$82,100
$0

EPC Fee (% of Total Directs Indirects)

$1,367,400

93

TOTAL INDIRECT COS’I

$2,270,900

95-1
95-2
95-3
95-4
95

Total Escalation
Contingency
Contingency on Equipment
Contingency on Material
Contingency on Labor
Contin~,ency on Indirect
Tntal Contingency

$265,000
$227,600
$885,100
$454,200

TOTAL CONSTRUCTION COST
97

ln~erest During Construction
TOTAL PROJECT COST

$0

2% of Acct No 92
6% of Acct. No 92
2% of Acct No 92
I% of Acct No 92
15% of Acct Nos 92, 03- I
through 93-4

10%ofAcct No 92
20%ofAcct No 92
20%ofAcct No 92
20% of Acct No. 93

Detailed SNCR Cost Estimate Summary - San Juan Generatin~ Station Common Areas IUnits 1 & 3)

Basis: Sd, L Cost Estimte 31807B Irl 1/I/201 I)
ACCt. NO.

I

Description

Eqnipment Cost

Material Cost

Labor Cost

Total

DIRECT & C,DNSTRUCTION INDIRECT COST

D~moldion & Relocation
C~vil Work
Concrete
Steel
A ~chitectural
Painting & Coating
Mechanical Equipment

$15,000
$195,000
$39,000
$705,000
$1,000
$7,200
$~200

3
3
3
3

Insulation
Raceway, Cable Tray & Conduit
Cable

17,600

$58,100
$4,200
$238,100
$149,700
$126,900

$30,000
SUBTOTAL DIRECT & CONSTRUCTION INDIRECT COST

31-99

92

Other Direct & Construction Indirects
Scaffolding
Boiler InJection Port Installation
Overtime: 5 - 10 hr days
Overtime 6 - 10 hr days
Consumables
Freight on Material
SUBTO IAL
Y()TAL DIRECT & CONSTRUCTION INDIRECT COST

$1.197,600

$1,344,20’3

$35,700
$8,400
$67,600
$519,500
$24,400
$158,50~

$50,700
$203,400
$106,600
$0
$1,224,500
$25,400
$1,020,700

$10,300
$382,800
$468,OOO
$355,900
$77,800

$14,500
$738,500
$617,700
$482,800

$2,246,200

$4,788,000

$90,600

$o

$67,300
$67,300

$411,300

$90,600
$0
$302,600
$0
$18,100
$67,3OO
$478.600

$1,1971600

$1~411~500

$2,657,500

$5:266,600

$302,600
$18,100

Notes

Detailed SNCR Cost Estimate Summary * San Juan Generating Station Common Areas IUnits I & 3"1

Basis:

S& L Cost Estimte 31807B (I I/1/2011)

Acct. No.

Description

Equipment Cost

Material Cost

Labor Cost

Total

Notes

NDIRECT COST
93-1A
93-1B
93-2
93-3
93-4
93-5

Owner’s Engineering
EPC Engineering
Construction Management
S~artup Commissioning
Owner’s Cost

$105,300
$316,000
$105,300
$52,700
$0

EPC Fee (% of Total Directs, lndirects)

$876,900

93

TOTAL INDIRECT COST

$1,456,200

95-1
95-2
95-3
95-4
95

T3tal Escalatlot~
Contingency
Contingency on Eqmpment
Contingency on Material
Contingency on Labor
Contingency on Indirect
Total Cont ingenc~,

$282,300
$531,500
$291,200
$1r224~800

TOTAL CONSTRUCTION COST

$7,947,600

97

lr terest During Construction

$0

TOTAL PROJECT COST

$7~947~600

2% of Acct No 92
6% of Acct No 92
2% of Acct No 92
1% of Acct No 92

15% of Acct Nos 92, 93-1
through 93-4

10% of Acct No 92
20% of Acct. No 92
20% of Acct No 92
20°/o of Acct No 93

Project No. 11278-034
03/29/2013

SAN JUAN GENERATING STATION

SNCR AND SCR COST ESTIMATES

Parle 23

ATTACHMENT B.
SAN JUAN GENERATING STATION

UNITS 1 & 2
SCR COST ESTIMATES

Privileged & Confidential
San Juan Units 1 & 2
SCR Cost Estimate
?apacity (MW-gross)
?apacity (MW-net)
vlaximum Heat Input (MMBtu/hr)
~nnual Capacity Factor (%)
3aseline NOx Emissioq Rate (lb/MMBtu)
~aseline NOx Emissio~ Rate ~lb/hr)
?ontrolled NOx Emission Rate (Ib/MMBtu)
?ontrolled NOx Emission Rate (~lb/hr)
7ost Item

Unit I
370
327
3,707
85%
0 30

Unit 2
37O
327
3,688
85%
030

005
1854

005
1844

[:nit 1

SCR COST ANALYSIS
[!nit 2

Direct Installation Costs
Site Preparation
SCR Area and Economizer Bypass
Sorbent Injection System
Baghouse Ash Handling System
Flue Gas - Gas Pass Upgrades for SCR

Remarks/Cost Basis

S&L Cost Estaimtes 31326C (Unit I SCR); 31327C (Unit 2 SCR); 31328C (Unit I
& 2 SCR Common Equipment) Common equipment costs were split equally
between the two units

UAPITAL COST
Purchased Equipment Costs
SCR and Economizer ~ypass
gorbent Injection System
~aghouse Handling System
~nhydrous Ammonia System
~.lectrlcal Equipment
nstmmentation and Control System
Substation and Switchyard Equipmenet
que Gas - Gas Pass Upgrades for SCR
Mechanical Equipment
Electrical Equipment
Instrumentation & Controls
345 kV Substation Modifications
Balanced Draft Convmsion
Mechanical Equipment
Electrical Equipment
Instrumentation & Controls
Subtotal Equipment Costs (EC)
Freight on Materials
Total Purchased Equipment Cost (PEC)

Adjusted to match Dec 2012 SNCR Cost Estimate

$880,000
$875,000
$601,500
$2,775,100
$1,039,000
$200,000

$880,000
$875,000
$601,500
$2,775,100
$1,03%000
$200,000

$2,768,100
$5,777,800
$392,000
$470,400

$2,768,100
$5,777,800
$392,000
$470,400

$692,000
$1,444,400
$98,000
$32,924,200
$1,138,600
$34,062,800

$692,000
$1,444,400
$98,000
$32,924,200
$1,153,100
$34,077,300

$785,100
$27,000
$27,800
$22,000

$785,100
$27,000
$24,700
$22,000

Balanced Draft Conversion
$5,500
Foundations & Supporzs
SCR Area and Economizer Bypass
$14,259,500
Socbent Injection System
$24,600
Baghouse Ash Handling System
$23,500
Flue Gas - Gas Pass Upgrades for SCR
Balanced Draft Conversion
$29,600
Handling & Erection (Includes Labor Costs)
SCR Area and Economizer Bypass
$33,266,300
Sorbent Injection System
$122,4oo
Baghouse Ash Handling System
$748,300
Anhydrous Ammonia System
$229,700
Electrical
$4,538,900
Flue Gas - Gas Pass Upgrades for SCR
$5,223,500
Balanced Draft Conversion
$1,305,900
)iping
$~86,200
nsulation
$1,033,400
gcaffolding
$1,749,100
?ost Due to Overtime
$5,327,900
2ost Due to Overtime
$3,993,600
~er Diem
$0
?onsumables
$349,800
7ontractor G&A E×peqses
$0
?omractor Profit
$0
$73,397,800
Total Direct Installation Cosls {DIC)
Total Direct Costs (DC) = (PEC) + (DIC) $~07,400,600

$5,500

Acct, Nos A-31
Acct Nos B-31
Acct Nos C-33
Acct Nos D-31
Acct Nos E-II, E-42, E-43
Acct. Nos. E-44
Acct. Nos E-51

Applied 80% ofAcct Nos F-3 I, F-41, F-42, F-43, F-44, and F-51 (Equipment and
Material Costs) to gas pass upgrades required for the SCR Project

Applied 2C,% of Acct Nos F-3 I, F-4 I, F-42, F-43, F-44, and F-51 (Equipment and
Material Costs) to account for additional gas pass upgrades that would be required
for Balanced Draft Conversion
Acct Nos 91-5
Equipment Costs + Freight

Acct. Nos A-I1 and A-21 (Demolition and Civil Work)
Acct. Nos B-21 (Civil Work)
Acct Nos C-21 (Civil Work)
Applied 8C% of Acct Nos. F-21 and F-25 (Civil Work!Trenching) to SCR Project
Applied 2C% ofAcct Nos F-21 and F-25 (Civil Work/Trenching) to Balance Draft

$14,506,100
$24,600
$18,O00
$24,700
$6,200

Acct. Nos A-22 and A-23 (Concrete and Steel)
Acct. Nos B-22 and B-23 (Concrete and Steel)
&cct. Nos C-23 (Steel)
Applied 8~,°/~ of Acct Nos D-22 and D-23 (Concrete/Steel) to SCR Project
~,pplied 2C% of Acct. Nos D-22 and 1)-23 (Concrete/Steel) to Balanced Draft

$44,433,200
$185,500
$753,500
$465,400
$4,538,900
$5,223,500
$1,305,900
$231,000
$1,034,500
$2,022,000
$6,527,600
$4,892,900
$0
$404,400
$0
$0
$87,462,200
$121,539,500

~.cct Nos. A-I 1 through A-36 Labor Costs*
Acct. Nos B-21 thlough B-36 Labor Costs
Acct. Nos C-21 through C-35 Labor Costs
a.cct. Nos D-21 through D-35 Labor Costs
Acct. Nos E-41 through E-51 Labo~ Costs
~,pplied 8~% ofAcct Nos F-21 through F-51 (Labor Costs} to SCR Project
Applied 2C% of Acct Nos F-21 through F-51 (Labor Costs) to Balanced Draft
Acct Nos A-35, B-35, D-35
~cct Nos A-36 and B-36
Acct Nos 91-1
Acct. Nos 91-2A (working 5 - 10 hour days)
Acct Nos 91-2B (working 7 -12 hour days during the tie-in)
"qot Included
~cct Nos 91-4
Included in EPC Fee
Included in EPC Fee

Privileged & Confidential
San Juan Units 1 & 2
SCR Cost Estimate
Indirect Costs
EPC Engineering, Procurement and Project Services

$8,720,400

$9,788,900

EPC Construction Management Support
EPC Startup Commissioning
EPC Fee
Architectural
Owner’s Engineer & Construction Management
Performance Testin~
Total Indirect Costs (IC)

$3,27O,20O
$1,090.100
$18,312.800
$250,000
$3,777,100
$100,000
$35,420,600

$3,670.900
$1,223.700
$20,556,700
$250,000
$3,777,100
$100,000
$39,367,3OO

New Mexico Gross Receipt Tax (GRT) $9,025,700
Project Continl~enQ’ (PC) $28,854,900
Total Capital Investment (DC + IC + GRT + PC) $180,861,800
ANNUAL COST
Direct Annnal Costs
Fixed Annual Costs
Dperating Labor
Malntenance Labor & Materials
Annual Emissions Testing
~’atalyst Activity Testi ng
Fly Ash Saml~lin~ and Analysis
Total Fixed Annual Costs
Variable Annual Costs
Reagent Consumption (Ammonia)
Reagent Consumption (DSI)
Auxiliary & ID Fan Power
Steam Cost
Water Cost
~atalyst Replacement Cost
Total Variable Annual Costs
Total Direct Annual Costs (DAC)

Indirect Annua! Costs
?apital Recovery Factor (CRF)
7ost for Capital Recover~
Total Indirect Annual Costs (IDAC)

$2,762,900

$1,051,000
$22,800
$745,800
$72,400
$0
$773,000
$2,665,000

$1,045,600
$22,800
$728,600
$72,400
$0
$773.000
$2,642,400

$5,427,900

$5,742,800

0 0925
$16,737~000
$16,737,000

0 0925
$18,819,000
$18,819,000

Total Annnal Cost (TAC) = (DAC) + (IDAC) $22,164,900

$24,561,800

3aseline Annual Emissions (tpy)
?roject Post-Project Annual Emissions (tpy)
Emission Reductions (ton@r)
~ost Effectiveness iS/ton)
~ost ($!kW)
Ynterest Rate
Equipment Economic Life

Acct. Nos 93-2
Acct Nos 93-3
Acct Nos 93-4
Acct. Nos A-24
Acct Nos 93-5-1
Acct Nos 93-5-2

$10,157,200 (DC + IC) X 6 3125%
$32,295,900 Acct Nos. 95
$203,359,900

$0
$3,050,400
$25.000
$5,000
$20,000
$3.100.400

$0
$2,712,900
$25,000
$5,000
$20,000

Acct. Nos 93-1

4,140
690
3,450

4,119
687
3,432

$6,425
$489

$7,157
$550

Assumed no additional operating labor for the SCR
TCI X 15% [EPA Cost Manual Section 42, Chapter 2, Eqn 2 46]

See, O&M Cost Worksheet

Calculated using 844% interest and 30 year equipment life
TCI x CRF

8 449
3C
0 0925

*Note: A cost premium of approximately 40% was included in the Unit 2 SCR labor costs (sub-account A-23 including ductwork between the economizer outlet and SCR
inlet, SCR outlet and AH inlet, SCR reactor boxes, artd support framing) to account for the significant site restrictions and congestion around the Unit 2 SCR compared to the
Unit I SCR

SCR O&M Costs

SCR Type
Plant Gross Capacity
Capacity Factor
NOx Control Rate
Average NOx Inlet
Current Technology
Required Efficiency (Average)
Fuel
Heat Input to Boiler at Full Load
Fuel Heating Value
Reagent
Average NH3 Consumption
Average Reagent Consumption
Ammenia Cost
Auxiliary Power Cost
Water Cost
Steam Cost

Cataly st replacement
Hydraled Lime Cost
Initial Catalyst Volume
Initial Catalyst Layers
Cataly st replacement cycle
Flue Cas Flow
Pressure Drop
Increase in Auxiliary Power Consumption Full Load
Increase in Water Consumption
Steam Usage
Steam Quality
Dry Sorbent Injection
Variable O&M Cost:
Ammonia Cost
Cataly:~t Replacement Future Worth Factor
Catalyst Replacement Cost*
Auxiliary Power Cost
Steam Cost
Water Cost
Dry Sorbent Cost
Total ’variable O&M Cost

SJGS Unit 1

SJGS Unit 2

High Dust
370.0
85.00
0.050

High Dust
370.0
85.00
0.050

0.30
LNB/Neural Network
83.33

0.30
LNB/Neural Network
83.33

New Mexico Bituminous
3.707E+09
9,502
Anhydrous Ammonia
360
1,339
785
37
6
5
g,O00
120
604
3
2
2,056,400
8

New Mexico Bituminous
3.688E+09
9,502
Anhydrous Ammonia
358
1,332
785
37
6
5
8,000
120
604
3
2
1,999,900
8

kW
gph
MMBtt~hr
MMBtu/lb
lb/hr

2,707
0

2,645
0
1,556
1,249
51

$/yr

$1,051,000
0.48
$773,000
$745,800
$72,400

MW
%
Ib/MMBtu
Ib/MBtu
%

Btu!hr
Btu/lb

lb NH3/hr
tpy
S/dry ton
$/MWhr
$/1000 gal
$/MMBtu
$/m3
S/ton
m3
yrs
acfm
in

$/yr
$/yr
$/yr
$/yr
$/yr
$/yr

1,556
1,249
51

$o
$22,800
$2,665,000

$1,045,600
O.48
$773,000
$728,600
$72,400
$0
$22,80O
$2,642,400

* Catalyst replacement costs were calculated based on replacing 1 layer of catalyst (approx. 2012 m3) once every two
years. Catalyst costs were calculated by multiplying the w~lume of catalyst by the installed unit cost of $8,000/m3 and
using a future worth factor of 0.48 calculated as follows:
FWF=i* [ 1/(1 + i)y- 1];
where i : an assumed interest rate of 8.44o% and y = 2 (i.e., replacing one layer every other year.
See, Control Cost Manual, Section 4.2, Chapter 2, pg. 2-47

Detailed SCR Cost Estimate Summary - San Juan Generatin~ Station Unit 1
Basis:

S&L Cost Estimte 31326C (lOII4/2011- 20115)
Equipmen¢ Cosl

Material Cost

Labor Cost

SJGS Unit 1

¯ SCR Area and Economizer Bypass
$1.985+300
$39.301)

$724,4O0

S127,500

$204,500

$25,544.300
$L284.400

$18.120.300

$363.31~0

$469,000

$1.821.700

$2.853,700
$64,158,900

$0
$6,600

$16,700

$18,0O0

$45,700

$0

$0

$10,900
$1,400
$36,9110

$27,800
$23.500
$0
$0

$0

$2,300
$1,1166,300

Notes

Detailed SCR Cost Estimate Summary - San Jnan Generating Station Unit 1
Basis:

S&L Cost Estimte 31326C (10/14/2011 - 20115)
Description

~ct. No.

Equipment Cost

Material Cost

Labor Cost

SJGS Unit 1

$158A00

$711.500

$2.064,400

$368.4(~

$999,700

Anhydrous Ammonia

$7.401.700
$0

$426.0~0

$27,200

$105,000

$3.455.500

$132.200

$262.800
$30,900

S29,7tKI

$6(I.600

$2,590,400

$6,050,500

$1,053,200

$6.924,300

$0
$195.000
$0

G. Total
90

Subtotal

$24,760,000

S22,650.200

$1,757,600

SI,757,600

S46,735.000

$94,145,200

Notes

Detailed SCR Cost Estimate Summary - San Juan Generatin~ Station Unit I.
Uasis:

S&L Cost Estimte 31326C {Ig/1412gl 1 - 201 lg)

~t. No.

Description

Equipment Cnst

Material Cost

Labor Cost

SJGS Unit I

Notes

Dther Direct & Construclion Indirect Costs

)1-3

~caffolding

$1.734.6(10

~ost Due to ovcrlime working 5 - IO hour days
~ost Due to o~ entree ~orking 7 - 12 hour days during the tie-in
3ulage
~er Diem

$5,276,200

$5,276.200

$3.954,8O0

~3.954.800

2 5% of AccI No 90 Labor & Materials

$0

Not Included

[’ol*sumables

05% of Acct No. 90 Labor & Materials

Freight on materials

5% of Acct No 90 (Material Costs)

~ales Tax

Not Included (See, Acct No 96A below)

Contractor G&A Expemes

$0

Included in EPC Fee

E’otllmclor Profit

~2

total Dire~t & Construction Indirect Cost

S24,760.h00

$23,782.700

$58,047.S00

$106,59a,200

Indirect Costs
)3-1

~PC Engineering. Pr¢,curcment & Projccl Services

)3-2

~SPC Consln~¢tion M~nagcmcnt Support

$3.197.700

3%ofAcct No 92

~PC Shqrtup Commis~iolung

$ 1.065,900

l%ofAcct No 92

~PC Fee

8%ofAcct No. 92

$177~17,200

15% of Acct Nos. 92, 93. I, 93 2, 93 3

)3-5
D~s net’s Engineer & Consltuclion Managemenl
3-5-2

$3.777.100

?crfornlance Testing
Anhydrous Ammonia Risk Management & Daining
93. Total

$34~75,100

By PNM

Detailed SCR Cost Estimate Summary - San Juan Generating Station Unit I

Basis:

S&L Cost Estimte 31326C (10/14/2011 - 2011$)

Ct. No.

Dcscrlption

Equipment Cost

Material Cost

Lab¢~r Cost

~LIGS Unit I

Notes

20% of 92 + 93

94

Total Escalation

95

Total Coalingency

t128,233,000

96

Total Coltstrtl¢llon Cost

$169.398,300

96A

New Mexico Gross Receipt T,’tx (NMGRT)

~; 111,693.~00

96B

Total Coltstroctlon Cosl xsith NMGRT

97

Interest During Conslmction

97A

Lost Gcne~tton Dun ng Extended Oulage

98

TOTAL PROJECT COST

’4or Included
’qot Elcluded
SI80,091,600

Detailed SCR Cost Estimate Summary - San Juan Generating Station Unit 2

Basis:

S& L Cost Estimate No. 31327C (|0/14/2011 - 20115)
Description

Equipment Cost

Material Cost

Labor Cost

SJGS Unit 2

$100,000

$0

$1.985,300

$2,085,300

$638,500

$46,600

$39,300

$724,400

SCR Area and Economizer Bypass

A-21

Civil Work

A-22

Coacrete

$0

$77.0oo

$127,5(10

A-23

Steel

$0

$14,4o4,ooo

$36,711.200

A-31

Mechanical Equipment

$10,805.900

$4,030,000

$3,284,400

A-35

Piping

$0

$105,70o

$363,300

$469,000

A-36

Insulation

$0

$ 1,032,000

$1.821.700

$2,853.700

$19,695"300

$44,332,700

$75,572,400

$800

$27,800

A. Total

$2O4,500
$51, I 15,200
$18,120,300

Sorbent Injection System
B-21

?l\ i1 Work

$27.000

$o

B-22

?ollcrcte

$0

$6.6oo

B-23

Steel

$(I

$18,ooo

$64.000

$82,000

B-31

Mechanical Equipment

$880,000

$0

$0

$880,000

B-35

Piping

$0

$18,400

$106,600

$125,000

B-36

lnsalation

$0

$2.500

$4.000

$907,000

$45,500

$0

$24.700

$36.900

$0

$23,500

$34,100

$57,600

$875.000

$0

$682,5OO

$1,557,500
$0

B. Total

$16,700

$6,500
$1,138,000

Baghouse Aih Handling System
C-21

Ci, il Work

C-33

Material Handling Equipment

C-35

Piping

$0

$0

$0

$875,000

$48,200

$753,500

$61,600

Notes

Detailed SCR Cost Estimate Summary - San Juan Generating Station Unit 2

Basis:

S& L Cost Estimate No. 31327C 00/14/2011-20115)

Acct. No.

Dest ription

Equipment Cost

Material Cost

Labor Cost

SJGS Unit 2

D. Anhydrous Ammonia
D-31

Mc chanical Equipment

D-35

Pq:ing
D. Total

$ I 81.000

$0

$16.300

$197.300

$0

$106,900

$412,000

$518,900

$181,000

$106,900

$428,300

$716,200

E. Electrical
E-41

Ek ctncal Equipment

$158,400

$711,500

$2,064,400

E-42

Cable Troy

$0

$368,400

$999,700

$1.368,100

E-43

Cat~lc

$0

$1,053,800

$2,401.700

$3.455,500

E-44

Control & Insmamcntation

E-51

Substation, S~itchyard & Transmission Line
E. Total

$o

$1,465,000

$200,000

$0

$2,433,500

$1,580,600

$4’538,900

$8,553,000

$200.000

~’. Balanced Draft Conversion
Civil Work

$o

$27.2(10

$105,000

$132,200

F-22

Concrete

$0

$116.q00

$262,800

$379.700

F-23

Steel

$0

$30.900

$29.7OO

$60,600

M~ chantcal Equipment

$3. 340,100

$120,000

$2,590.40(t

$6.050,500

El,. ¢tncal Equipment

$4,329.000

$1,053,200

$1,542,100

$6,924,300

$660.(100

$0

$ 1,40(I.4(1(I

$2,060,400

$195,000

$309,9(10

$0

$84,000

$574~000

$912,900

$912,900

$22,939,600

$57061,200

$105,060,800

F-42

Razewa.’,. CaMe Tray & Conduit
M~dtum Voltage Power (’able & Te~ination

F-44

$0

7ontrol & Instrumentation

$490.000

F. Total

$8,819,1OO

Construction Equipment Supplement
G. Total
90

Subtota

$24.760,000

Notes

Detailed SCR Cost Estimate Summary - San Juan Generating Station Unit 2

Basis:

S&L Cost Estimate No. 31327C (10/14/2011 - 201151

Acct. No.

Des~’ription

Equipment Cost

Material Cost

Labor Cost

SJGS Unit 2

Sc;fffolding

$2.007,500

$2d107.500

Cost Dne to o~ertime x~orking 5 - 10 hour days
Cost Due to overtime v, orking 7 - 12 hour da~,s during the tic-in

$6,475.900

$6,475.900

$4.854,100

$4.854,100

$4111,500

$4Ol.5OO

Notes

Other Direct & Construction Indirect Costs
91-1
9 I-2A
91-2B

$0

$1,147,000
91-7

$ I.I 47,000

Sa cs Tax

92

Total Direct & Construction Indirect Cost

93

Indirect Costs

25% of Acct, No 90 Labor & Matcnals

Not Included
0 5% of Acct No 90 Labor & Materials
5% of Acct No 91) (Material Costs)

$0

Not Included (See, Acct No 96A below)

$0

Included in EPC Fee

$0

Included in EPC Fee

$0

$1.147,000

$13,739,000

$14,886,000

$24,760,000

$24,086,600

$71 ,I 110,200

S119,946,800

93-1

EPC Engineering, Procurement & Project Services

$9,595,700

8%ofAcct No 92

93-2

EPC Construction Managcmen~ Support

$3,598,400

3% of Acct. No 92

93-3

EPC Startup Commissioning

$1,199.500

l%ofAcct No 92

93-4

EPC Fcc

93-5

Or,her’s Costs

93-5-1

Ov. ncr’s Engineer & Construction Management

93-5-2

PcA’o mlance Testing

93-5-3

Anhydrous Ammonia Risk Management & Trmning
93, Total

$20,151.100

15%of Acct. Nos 92,931, 93 2,933

$11
$3,777, I Og
$100,000
$0
$38,421,800

By PNM

Detailed SCR Cost Estimate Summary - San Juan Generating Station Unit 2

Basis:

S&L Cost Estimate No. 31327C (10/14/2011 - 201 I$)
Description

Acct. No.

Equipment Cost

Material Cost

Labor Cost

SJGS Unit 2

Notes

?.0% of 92 + 93

94

Fotal Escalation

95

l’otal Contingency

$31,674.000

96

rotal Construction Cost

$190.042,600

96A

New Mexico Gross Receipt Tax (NMGRT)

$11,996,400

96B

rotal Construction Cost \~ith N MGRT

$202.039,000

97

interest During Construction

97A

Lost Gcneration During Extended Outage

98

tOTAL PROJECT COST

~ot Included
qot Included
$202,039,000

Detailed SCR Cost Estimate Summar~ - San Juan Generatin~ Station Units 1 & 2 Common

Basis:

Sd~L Cost Estimate No. 31327C (10/14/2011 - 201 I$)

Ace,. No. I
Description

Equipment Cost

Material Cost

Labor Cost

SJGS Units 1 & 2
Common

$13,300

$20,000

$33,300

$36,900

$43,300

$8O.200

$0

$~23,200

$623,200

$0

$14,5 oo

$164.500

$50,200

$201,000

$901,200

A. SCR Area ~nd Economizer Bypass
A-22

~cncrctc

F-25

Earthwork, Excavation, Trench

F-35

?iping

$0

$0

$0

$0

$13.800

$23.000

$36,800

$841.000

$0

$51.200

$892,200

$841,000

$13,800

$74,200

$929,000

$o

$o

$0

$o

$o

$5o0

g2.300

$2,8OO

$0

$0

$0

$0

$875.ooo

$79,1 oo

$300,800

$ L254,90O

345kV Substation & Transmission Line

$1.o75.3oo

$100,800

$336,800

$1,512,900

F. Total

$1,950,3OO

$180,400

$639,900

$2,770,600

~ubtotal

$3,441,300

$244,400

El,:ctncalEquipmcnt

90

$0

$4,600,800

Notes

Detailed SCR Cost Estimate Summary - San Juan Generaling Station Units I & 2 Common

S&L Cost Estimate No, 3132~C (1011412011 - 20115)
Acct. No.

Description

Equipment Cost

Material Cost

Labor Cost

SJGS Units I & 2
Common
Notes

Dther Direct & Construction Indirect Costs

9I-2A
~ost Duc to overtime ~orking 7 - 12 hour da~.s dunng the tic-in
91-3

$29,000

$29,000

$103,300

$103,300

$77,500

$77,5O0

$5,800

$5,800

Diem

$0

3onsumables
Fa:ight on materials

$12.200

$12,200

25% of Acct No 911 Labor & Materials

Not Included
) 5% of Acct No 90 Labor & Materials
5% of Acct. No 90 (Material Costs)

~a es Tax

$0

~ot Included (See, Acct No 96A below)

Sontractor G&A Expenses

$0

Included in EPC Fee

$0

Included in EPC Fee

?ontractor Profit
~1 Subtotal

$0

$12,200

$215,600

$227,800

$3.441.300

$256,600

$1.130.700

$4.828,600

92

rotal Direct & Construction Indirect Cost

93

[ndirect Costs

93-1

EPC Engineering. Procurement & Project Services

$386,300

1%ofAcct No 92

93-2

EPC Constn~ction Management Support

$144,900

13% of Acct. No 92

93-3

EPC Startup Commissioning

$48,300

I% of Acct No. 92

93-4

EPC Fee

93-5

9v her’s Costs

$0

93-5-1

Or;net’s Engineer & Const~ction Management

$0

ncludcd in Units I & 2 Costs

93-5-2

Pclformance Testing

$0

~lncludcd in Units I & 2 Costs

93-5-3

Anhydrous Ammonia Risk Management & Training
93, Total

$811,200

$0
$1~90,700

15% of Acct. Nos 92, 93 l, 93 2, 93 3

Detailed SCR Cost Estimate Summary - San Juan Generating Station Units I & 2 Common

Basis:

S&L Cost Estimate No. 31327C (10/14/2011-20115)

Acct. No.

Description

Equipment Cost

Material Cost

Labor Cost

SJGS Units 1 & 2
Common

94

rctal Escalation

95

Fctat Contingency

$1,243,800

96

l~c tal Construction Cost

$7,463,100

96A

~qew Mexico Gross Rc~ipt Tax (NMGRT)

96B

Fetal Construction Cost with NMGRT

97

[nlerest Dunng Construction

97A

Lost Generation Dunng Extended Outage

98

tOTAL PROJECT COST

Notes

20% of 92 + 93

$7,934,200
Not Included
Not Included
$7,934,200

Project No. 11278-034
03/29/2013

SAN JUAN GENERATING STATION

SNCR AND SCR COST ESTIMATES

Parle 24

ATTACHMENT C.
SAN JUAN GENERATING STATION

UNITS 3 & 4
SCR COST ESTIMATES

Privileged & Confidential

San Juan Units 3 & 4
SCR Cost Estimate
Unit 3
544
497
5,758
85%
030
1727 4

7apacib (MW-gross)
7apacitv (MW-net)
Vl:tximum Heat Input (MMBlu!hr)
Annual Capacity Faclor
3~seline NOx Emission Rate (Ib/MMBtu)
3~ebne NOx Emission Rate (Ib/hr)
7ontrolled NOx Engssion Rate (IbiMMBIu)
?onlrolled NOx Emission Rate

Unit 3

[’Ost [tern

CAPITAL COST

Unit 4
544
507
5.649
85%
030
1.6947

Adjusled to match Dec 2012 SNCR Cost Esgmate

SCR COST ANALYSIS
Remarks/Cost Basis
[ !nit 4
~&L Cost Estalmtes 31329C (Unit 3 SCR): 3 33OC (Unit 4 SCR): 31331C (Units
1.2,3&4SCRCommon Equipment) Cornmoneqtapment costs in estimate
H331K? ~\ere spill equall3 between the larger units (Units 3 & 4)

~irect Costs
~nrchased Equipment Costs
;CR and Economizer B~pass
~orbent Injection Syslem
]aghouse Handling S?, stem

$21.436.700 ~.cct Nos A-31
$880,000
~.cct Nos B-31
$81 oJg)o
a, cct Nos C-33

Mahydrom Ammonia S?,stem

$1,256.500

:Aectrical Equipmenl
Instrumentation and Conlrol System
;ubstation and S\\itchyard Eqmpmunet
:lue G~s - Gas Pass Upgrades for SCR
Mechanical Eqmpmenl
Electrical Equipment
Inslrumuntation & Conlrols
345 kV Subslalion Mo,:bficalions
]alanced Draft Conversion
Mechanical Equipment
Eleclncal Equipment
Inslrumentation & Conlrols
345 kV Substation Modifications
Subtotal Equipment Costs (EC)
:rei~ht on Materials
Total Purchased Equipment Cost (PEC)

?ommon Costs lbr all 4 SCR control systerns, split equally between Units 3 & 4
Acct. Nos D-31. D-41, D-42. D-43, D-44, D-51
$2.314.2oo Acct Nos E-41. E-42, E-43
$I
Acct Nos E-44
$ 2()I),()(X)
Acct Nos E-51
$4.687.700
$4,606.300
$432.(tllt1

$4,687,700
$4.6t)6.300
$432,OO0

$1,500
$4O,491.4O0
$1,573.40n

Applied 80% of Acct Nos F-3 l. F-41, F-42,1:-43. F-44. and F-51 (Equipment
¢!atenal Costs) to gas pass upgrades reqalred for the SCR Projecl

Applied 20% of ~tcct Nos F-31, F~-I, F-42. F-43. F-44. and F-51 (Eqtapment
Material Cosls) t3 account for additional gas pass upgrades that would be required
for Balanced Dra£t Con\ersmn
Acct Nos 91-5
Equipment Cosls ÷ Freight

sDtit~e;trelp~;ta~liloantion Costs
SCR Area and Economizer Bypass
Sorbent Injection System
13aghouse Ash Handling S3stem

~
$89.5~0
$15.500

Anhydrous Armnonia
Flue Gas - Gas Pass Upgrades for SCR
Balanced Draft Con,, era{on
[Foundations & Supports
SCR Area and Economizer B3 pass
Sorbent Injection System
Baghouse Ash Handling S?,stem

$20,61)0

$1,300
$3~g~

$1.300

t21,283.200
$24,600
$23.500

$21.283.200
$24.600

Acct. Nos A-22 and A-23 (Concrete and Steel)
Acct Nos B-22 :tnd B-23 (Concrete and Steel)
Acct Nos C-23 ~Steel)
Common Costs for all 4 SCR control s?,stems, split equally between Units 3 & 4
Accl. Nos. D-22 md D-23 (Concrete and Steel)
Applied 80% of Acct Nos F-22 and F-32 (Concrete/Steel) to SCR Projecl
Applied 20% of Acct Nos F-22 and F-32 (Concrete!Sled) to Balanced Draft

$47,632.300
$172.71)0

Acct. Nos A-I 1 :hrough A-36 Labor Costs"
Acct Nos B-21 I hrough B-36 Labor Costs
Acct Nos C-21 ihrougl~ C-35 Labor Costs
Accl Nos D-21 hrough [)-35 Labor Costs
Acct Nos E-41 Ihrough E-51 Labor Costs
Applied 80% of Acct Nos. F-21 through F-51 (Labor Costs) and F-5 I
Construcliun Poc, er) to SCR ProJect
Applied 20% ofAcct Nos. F-21 through F-51 (Laber Cosls)and F-51
Construclion Po,ser) to Balanced Draft Conversion
Acct Nos G-61 ~Labor)
Acct. Nos A-35. B-35. C-35, D-35
Acct Nos A-36~md 13-36
Acct Nos G-61
Acct Nos 91-1
Acct Nos 91-2A (~orking 5- IIIhour days)
Acct Nos 91-2B (~\orking 7 -I 2 hour da3s dunng Ibe lie-in)
Not Included
Acct Nos. 91-4
Included in EPC Fee
Included in EPC Fee

Anh3 drous Ammonia
Flue Gas - Gas Pass Upgrades for SCR
Balanced Draft Conversion
Handling & Erection (Includes Labor Costs)
SCR Area and Economizer B?, pass
Sorbent Injection S?,stem
Baghoose Ash Handhng System
Anh?. drous Ammonia S?,stem
Electrical

Flue Gas - Gas Pass Upgrades for SCR
Balanced Dnfft Conversion
ConstrucPon Equipment Supplement (Labor)
Piping
Insulation
Conslruction Equipmenl Supplement (Cranes)
Scaffolding
Cost Due to O~ erllme
Cost Due to O’,erllme
Per Diem
Consumables
Contractor G&A Expenses
Conlractor Profit
Total Direct Installation Costs (DIC)
Total Direct (’osts (DC) = (PEC) + (DIC)

Acct Nos A-I I and A-21 IDemolition and Civil Work)
Acct Nos B-21 ’,Ci\il Work)
Acct Nos C-21 ’,Civil Work)
Common Costs f3r all 4 SCR unntro~ systems, split equally bel~een Unils 3 & 4
Acct Nos D-I 1 and D-21 (Demolition and Civil Work)
Applied 80% of Acct. No F-21 (Civil Work) to SCR Project
Applied 20% of Acct. NO F-2t (Civil Wof:)toBalanceDrai~

$4,636,900
$1,114,600

$1,114,600

Privileged & Confidential
San Juan Units 3 & 4
SCR Cost Estimate
Indirect Costs

EPC Engineenng, Procurement and Project Services

S12.8O3,5(IO

$11.413.5OO

Acct Nos 93-1

EPC Conslruclion Management Support
EPC Startup Commissioning
EPC Fee
Architectural
O\~ net’s Engineer & Construction Management

$4.801.3011
$1.G00.51)0
$26.887.200
$503,500
$5.742.700

$4.281),018)
$1,426,700
$23.968,200
$5113.500
$5,742,7(8~

Acct. Nos 93-2
Acct. Nos 93-3
Acct. Nos 93-4
Acct Nos A-24 ~nd D-24
Acct Nos 93-5-1

New Mexico Gross Receipt Tax (GRT]
Proiect Contingency," (PC)
Total Ca[tital Investment (DC + IC + GRT + PC)

$13,170.500
$42.39’~.(d~,1
$264,207,800

$11.757.800 (DC ÷IC)X 6 3125%
$37.919,600 Acct. Nos. 95
$235~940,000

ANNUAL COST
Direct Annual Costs
Fixed Annual Costs
Operating Labor
$0
Maintenance Labor & Materials
$3.963. I00
Annual Emissions Festing
$25,{~)0
Jalalvst Acti~it’, Testing
$53100
$20.000
FI) Ash Samplin~ and Anal~sts
Total Fixed Annual Costs $4,013,100

$3.539, I(~)
$25,(8)0
$5,000
$20,0o0
$3~89,100

Variable Annual Costs
Reagent Consumption (Ammonia)
Reagent Consumption (D$1)

$ I/,o1,600
$72,400

Steam Cost
Water Cost

$ 1,632.~(Io
$72,4111)
$1(18,5OO
$0

Total Direct Annnal Costs (DAC)

See, O&M Costs Worksh(:et

$]
$0

$8,134,700

$7,674,400

indirect Annual Costs
Capital Recovery Factor (CRF)
Cost for Capital Reco~e~
Total Indirect Annnal Costs (IDAC)

(10925
524,450.OO6
$24,450,000

0 0925
$21,834,O00
$21÷$34,000

Total Annual Cost (TAC) = {DAC) + (IDAC)

$32~84,700

$29~08,400

6.431
1.072
5.359

6,309
1,052
5,257

$6,080
$486

$5,613
$434

Baseline Annual Enmssions (lpy)
Project Post-Project Annual Emissions tip?,)
Emission Reductions (ton!~,r}
Cost Effectiveness (S/ton)
Cost ($/kW)

Assumed no additional operating labor for the SCR
TCI X 15% [EPA Cost Manual Section 42. Chapter 2, Eqn 2.461

Calculated using 844% interest and 3(I ye~ equipment life
TCI x CRF

[nleresl Rate
8 44%
Lifelime
3t
URF
00925
*Nole: A cost premium of approximately 40% was included in the Unit 3 SCRlabor costslsub-account A-23 including ductwork between theeconomizer outlet and SCR
inlet. SCR outlet and AH inlet, SCR reactor boxes, and support framing) to accotml for the significant site reslnctions and congestion around Ihe Unil 3 SCR compaxed to the
Unit 4 SCR

SCR O&M Costs

SCR Type
Plant Gross Capacity
Capacity Factor
NOx Control Rate
Average NOx Inlet
Current Technology
Required Efficiency (Average)
Fuel
Heat Input to Boiler at Full Load
Fuel Heating Value
Reagent
Average NH3 Consumption
Average Reagent Consum ption
Ammonia Cost
Auxiliary Power Cost
Water Cost
Stea~a Cost
Catalyst replacement
Hydrated Lime Cost
Initial Catalyst Volume
Initial Catalyst Layers
Catalyst replacement cycle
Flue Gas Flow
Pressure Drop
Increase in Auxiliary Power Consumption - Full
Load
Increase in Water Consumption
Steam Usage
Steam Quality
Dry Sorbent Injection
Variable O&M Cost:
Ammonia Cost
Catalyst Replacement Future Worth Factor
Catalyst Replacement Cost*
Auxiliary Power Cost
Steam Cost
Water Cost
Dry Sorbent Cost
l’otal Variable O&M Cost

MW
%
lb/MMBtu
lb/MBtu

Btu/hr
Btu/lb
lb NH3/hr
tpy
S/dry ton
$/MWhr
$/1000 gal
$iMMBtu
$/m3
S/ton
m3
yrs
acfm
in

SJGS Unit 3

SJGS Unit 4

High Dust
544.0
85.00
0.050

High Dust
544.0
85.00
0.050

0.30
LNB/Neural Network
83.33

0.30
LNB/Neural Network
83.33

New Mexico Bituminous New Mexico Bituminous
5.758E+09
5.649E+09
9,502
9,502
Anhydrous Ammonia
Anhydrous Ammonia
559
548
2,080
2,040
785
785
37
37
6
6
5
5
8,000
8,000
120
120
938
938
3
3
2
2
3,206,400
3,191,200
8
8

kW
gph
lb/hr
MMBtu/lb
lb/hr

4,019
0
2,333
1,249
162

3,999
0
2,333
1,249
162

$/yr

$1,632,500
0.48
$1,2!) 1,000
$1,107,200
$108,500

$1,601,600
0.48
$1,201,000
$1,101,800
$108,500
$0
$72,400
$4,085,300

$/yr
$/yr
$/yr
$/yr
$/yr
$/yr

$o
$72,400
$4,121,600

* Catalyst replacement costs were calculated based on replacing I layer of catalyst (approx. 202 m’) once every two years.
Catalyst costs were calculated by multiplying the volume of catalyst by the installed unit cost of $8,000/m 3 and using a
future worth factor of 0.48 calculated as follows:
FWF= i * [ 1/(1 + i)y- I];
where i = an assumed interest rate of 8.44%. and y = 2 (i.e., replacing one layer every other year.
See, Control Cost Manual, Section 4.2, Chapter 2, pg. 2-47

.l)ctailcd SCR Cost Estimate Summary - San Juan Gcncratinu Station Unit 3

Basis:

S&L Cost Estimte 31329C (10/14/201 I)

Acct. No.

Description

Equipment Cost

Material Cost

Labor Cost

SJGS Unit 3

$100,000

$o

$2.265.800

$2,365.g00

$0

$46,6oo

$36,500

$83,100

$0

$46.6oo

$72,200

$118,800
$73,288.900

A. SCR Area and Economizer Bypass

A-22

Concrete

A-2,3

Steel

$0

$21,236.6oo

$52,052,300

A-24

Architectural

$500,000

$(I

$123200

$623,200

A-31

Mechanical Equipment

15.236.800

$6,199,9oo

$4,636,200

$2@072.900

A-!;5

Piping

$0

$154,2oo

~522,200

$676.400

A-~,6

Insulation

$0

$1,584.000

$2.796,~00

$4,380.100

A. Total

S 15,836,800

S29,267~00

S62~04.500

S107~O9,200

$89,500

$o

$800

$90,300

$0

$6,6oo

$0

$18,ooo

$64.000

$82,000

$880.000

$0

$0

$880,000

B. Sorbent Injection System
B-2 I

2ivil Work

B-22

9oncrete

$16,700

B-31

Vlechanical Equipment

$0

$18,6oo

B-26

nsulaPon

$0

$5.000

B. Total

S9()9~q00

s48,2oo

$0

$27,800

$41,500

$0

$23,500

$34,100

$57,600

$810.1)00

$0

$631,800

$1.441,800

$0

$0

$126.700
$8,000

$13,000
S1,208.700

C. Ba!!houseAsh HandlingS~stem

C-33

Vlater~al Handling Equipment

$K Iql,O00

$69,300

$0

$0

$7(t7,400

S1~68,700

Notes

Detailed SCR Cost Estimate Summary - San Juan Gcneratin~ Station Unit 3

Ba:ds:

S&L Cast Estimte 31J29C (10/14/2011)
Description

Equipment Cost

Material Cost

Labor Cost

SJGS Unit 3

Al~hydro~s Ammonia
D-21

Civil Work

D-22

Concrete

$o

$o

$o

$13.8oo

$23.o00

$36.800

D-31

Mechanical Equlpmcnt

D-35

Ptpmg

$o

$59.200

$1,o31,2oo

$67.600

D. Total

$81,400

$169,000

$236.600

$251,2oo

$1004,600

$687.400

Electrical
E-H

Electrical Equipment

$854.511o

$168,400

E-~2

Conduit

$0

$352,300

$934.300

$1,286.600

E-~.3

Control & Instramcnt (?able

$o

$939,000

$2.336,500

$3,275,500

E-44

Control & InstramentaOon

$1,429.000

$0

$678,700

$2.107,700

E-51

Substation. S~itchyard & Transmission Line

$2003)00

$0

$0

$200,000

$2.48J~00

$1,459,700

$4,636,900

E. Total
Balanced Draft Conversion
Civil Work

$0

$1.600

$18.700

$20,300

F-22

Concrete

$0

$20,500

~49,500

$70,000

F-23

Steel

$44,700

$43,000

$87,700

$3.508.900

$9.368.500

Mechanical Equipment

$5.787.600

$72,000

Electrica| Equipment

$4.983.000

$0

$302,600

$5,285,600

$0

$1,400.400

$2,060,400

$0

$114,9OO

$152,500

$267,400

$540.000

$0

$90,000

$630,000

$7.500

$o

$0

$7.500

$253.700

$5~65,600

SI7,797.400

$0

$912,900

$912,900

S0

$912~00

$912,900

Racc~ay. Cable Tra3 & Conduit
Medium Voltage Po~ver Cable & Termination
Control & Instrumentation
Construction Po\~ er
F. Total
Cnnstruction Equipment Supplement
$0
G-6190G, Consmlction Subtotal Total Equipment
$33,049,900

$74,769~00

Notes

Detailed SCR Cost Estimate Summary - San Juan Gcncratin~ Station Unit 3

Basis:

S&L Cost Estimt¢ 31329C (IO/14/2OI I)
Description

Labor Cost

SJGS Unit 3

Scaffolding

$2.648,300

$2.648.300

Cost Duc to o~erlime working 5 - 10 hour da~,s
Uost Du¢ to overlime working 7 - 12 hour da3s during the tie-in

$8.441,200

$L441.200

$6,327.200

$6.327,200

Consumables

$529,700

$529,700

Accl~ No.

Equipment Cost

Material Cost

Notes

Other Direct & Constructilm Indirect Costs

91.2A
912B

$O

$L558.100

91-9

97-1

q2 -3

Fotal Direct & Construction Indirect Cost

EPC Enginccnng. Procurement & Project ~niccs

EPC Sla~up Commissioning

S33,049,900

$32,720,300

qot Included
0.5% of Acct No 90 Labor & Materials
5% of Acct No 90 (Mater~al Costs)

~alcs Tax

~J2

~. 5% of Acct. No 90 Labor & Materials

$92,715,900

$0

Not Included (See. Acct No 96A below)

$0

Included in EPC Fee

$O

Included in EPC Fee

S 158,486,100

$12,678,900

8% of Acct No 92

$4.754,600

3%ofAcct No 92

$L584.9qO

I%ofAcct No 92

$26,625.700

15~ of Acct Nos 92, 93 l, 93 2.93 3

$0
$5,668,138
93-5-2
93-5-3

Per romance Testing
Anhydrous Ammonia Risk Management & Training

$0

By PN M

Dctailcd SCR Cost Estimate Summary - San Juan Gcncratln~ Station Unit 3

Basis:

S&L Cost Estimte 31329C (10/14/2011)

¯ No.

Description

Equipment Cost

Material Cost

Lal~r Cost

SJGS Unit 3

Notes

20% of 92 + 93

4

Tolal Escalation

5

I-oral Contingency

$41,979,700

6

Total Construction Cost

$251.878~038

~A

New Mexico Gross Receipt Tax (NMGRT)

$15.899.801

~B

I’otal Construction Cost x~ith NMGRT

$267.777,839

7

Interest During Construction

8

TOTAL PROJECT COST

Not Included
$267.777,839

Detailed SCB. Cost Estimate Summary - San Juan Gener~ging Slalion Unit4

Equipment Cost

Material Cost

Lal~w C(~st

SJGS Unit 4

$o

$2,265.g00

$2,365,800
$83,100

A. SCR Area ard Economizer Bypass
A-21

Civil Work

A-22

Con=fete

A-23

Steel

A-24

Architectural

A-31

Mechanica~ Equipment

A-35

Pipi~8

A-36

Insulation

$46.600
$46.600

$72.200

$21,236,600
$0

$123,200

$623.200

$6.199.~XtO

$4,635.200

$26 072,900

$154,200

$522,200

$676.40O

$1,584.000

$4,380.1 O0

529,267,9110

$92,737,0410

$0

$!10,300

$6,600

$16.700

$0

$880.000

$18.600

$126.700

$63.700

$5.000

$0

$ ) 5.500

$23,100

$0

$23,500

$24,300

$38.600
$47,800

$810,000

SO

$631 800

$1.441,8017

$0

$0

$0

$0

$81 P,P00

$39,11(10

$679.2P0

$1,528,2d0

Note~

Detailed SCR Cost Estimate Summatw - San Juan Generating Statbm Unit 4
Ba~,~is:

S&L C~t Estimate No. 31327C lq/14/2ttl t
Equipment Cost

Material Cost

Labor Cost

S,IGS Unit 4

D. Anhydrous Ammonia

D-22

Concrete

$0

$0

$0

$0

$0

$13.81)0

$23 O(X)

$36.800

$9720O0

$0

$592O0

S1.031.200

$168.400

$687,4q0

$1710,300

$934.30o

$1286.600

$2.335,50q

$3 275.5110

$678.700

$2.107.700

SI.757.6t)0

PipiagMeChanical Equipment
D-35D’31
D. Total

E-41

:.lee trical Equipment

E-42

?onduit

E-43

Cable

E-$4

Control & Instrumentation

E-51

Sub~tation. S~itchyard & Transmission Line

So

E. Total
F. Balanced Draft Comersion
Civil Work
F-22

Concrete

F-23

Steel

$0

$1,600
$20,500

$0

$44,700

Met hanical Eqmpment

$5.787.600

$72,000

Elc¢ tneal Equipment

$4.983 000

SO

F42

R~c,:~ay. Cable Tray & conduit

F-43

Mc~ ium Voltage Power Cable & Termination

F-44

Control & Instnamentation

$0
$0

Const~ction Power

$o
$253,700

G. Construction1 Equipment SuplVlemcnt
G-61

~t

Con~trucPon Eqmpment

SI.479 800

$0

$277.800

G. Total

$1,479,800

Stl

$277,800

$1,757,6110

Subtotal

$34~;29,7tgt

$31 ,178~3t10

$59,395,300

$125,103,300

Notes

Detailed SCR (?ost Estimate Summary - San Juan Generating S~ati(m Unit 4

S&L Cost Estimate No. 31327(? 10/1412ttll
I~mription

Acct. NO.

Equipment Cost

Material (?ost

Lata)~ (?~st

gIGS Unit

Other Direct & Constructilm Indirect Costs
Sea Toldin8

$2,264.300

$2,264,31h)

Cost Due to o~enim¢ xsorking 5 - I0 hour da}s
Cost Due to o\ertim¢ x~orking 7 - !2 hour da}s during the ~ie-in

$6,705,500

$6.705,500

$5.026.200

$5.026,200
$0

91-5
91-7

~- 5% of Acct. No (X} Labor & Materials

qotlncluded

$452.900

)5% of Acct No 90 Labor & Matcnals

$1,558.9OO
$0
$0

Not included (See, Acct No 96A below)

$0

$% of Acct No 9o 1Material Cosls)

Included in EPC Fee
Included in EPC Fee

92

$11 288,90D

8% of Acct NO 92

93-2

$4233,300

3%ofAcct NO 92

93-3

$1.411,100

I% of Acct. No. 92

93-1

$23 7(h5.703

15%ofAcct NOS 92, 931. 932, 93 3

93 -5

$0
$5.668A3g

By PNM

93-5-2

$ 100,000

93-5-3

$0
$46,408,138

94
95

$37,503,7(St

06

$225,022,938

96A

$14.2(~,573

96B

$239.227,511

97
98

20% of 92 + 93

NOl Included
$239,227~11

Detailed SCR C~st Estimate Summary’ - San Juan GeneratinR Station Units 3 & 4 Commlm

Basis:
Acct. No.

S&L Cost Estimate No. 31327C 10/14/2011

I

Description

Equipment Cost

Material Cost

Lalmr Cost

$0

$353,500

$41.200

$(,0.000

SJGS Units 3 & 4
Common

Notes

). Anhydrous Ammonia

Cot crete

Architectural
Me,:hanieal Equipment
Pip:ng

$25,900

$101.200
$66.600

$0

$18.200

$15,100

$o

$7,000

$7,700

$90,000

$0

$10,800

$0

$134,900

$93,100

$228.000

$71,900

$419.600

$567.200

$1(~),500

$3,16.500

$416,000

$165,900

$471,000

$636,900

$0

$110.600

Ele,:tneal Equipment
$0

$6,0(/0

$33,300

$~4,0(~)
S 1 ,!~;2.600
$1,’~2,600

91-2

$(3,300

$63.3()0

$259,400

$259.400

91-3

$0

$29,000
91-9

92

~’or tractor G&A Expenses

$0

$29,0(IO

S215.700

S6tD,500

S3JgA00

2.5% of Acct. No 90 Labor & Materials

Not Included

$12,7C0

D 5% of Acct No 90 Labor & Materials

$29,(1(:(1

5% of Acct No 90 (Material Costs)
Not Included (See. Acct No 96A below)

$0

Included in EPC Fee

$0

Included in EPC Fee

$364,400

I)ctailed SCR Co~l: Estimate Summary - San Juan Generatin~ Station Units 3 & 4 Common

Basis:

S& L Cnst Estimate No. 31327C 10/14/2011
Description

Acct. No.
93

Indirect Costs

93-1

EP,7 Engineering, Procurement & Project Sclaices

93-2

EP’7 Construction Management Support

4)3.3

EP,7 Startup Commissioning

93-4

EP’S Fee

93-5

Ox~ her’s Costs

93-5-1

O~ner’s Engineer & Construction Management

93-5-2

An aydrous Ammonia Risk Management & Training

Equipment Cost

Material Cost

Lal~w Cos!

SJGS Units 3 & 4
Common

Sores

g%ofAcct No 92
$93.400

)%ofAcct No 92
~% of A¢ct, No. 92
15% of Acct Nos 92.93 I. 93 2, 93 3

$0
$149.069

3y PNM

$0

93. Total
94

Total Escalation
Total Contingent3
Total Construction Cost

96A

New Mexico Gross Receipt T~.x (NMGRT)

$315.030

Tolal Construclion Cost ~ith NMt3RT
97

Inl{rest During Conslmction

98

TOTAL PROJECT COST

Not Included
$5,305~g99
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SUSANA MARTINEZ
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JOHN A. SANCilEZ
Li(,utcnan! Governor

llarold Runnels Building
1190 Sainl Francis Drive, PO Box 5469
Santa Fe, NM 87502-5469
Telephone (505) 827-2855 Fax (505) 827-2836
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October 7, 2013
Mr. Ron Curry
Regional Administrator (6-A)
U.S. Environmental Protection Agency, Region 6
1445 Ross Avenue, Suite 1200
Dallas, TX 75202-2733
Dear Mr. Curry:
On behalf of the New Mexico Environment Department, I am pleased to submit to the
Environmental Protection Agency the enclosed revisions to the New Mexico State
hnF, lemcntation Plan (SIP). These revisions include amendments to New Mexico’s Regional
Haze SIP under 40 CFR § 51.309 and the interstate transport SIP good neighbor provisions under
Section 110(a)(2)(D)(i)(ll) of the Clean Air Act. Both of these revisions involve a multi-pollutant
emission reduction strategy at Public Service Compm~y of New Mexico’s ("PNM") San Juan
Generating Station.
The hearing record for all of the SIP revisions is attached, which includes the revised SIPs,
transcripts, exhibits, public notices, affidavits of publication, the notices of intent to present
technical testimony, and public comments.
The timing of this SIP submittal, as well as its substantive contents, are in accordance with the
"Term Sheet Bctwecn the U.S. Environmental Protection Agency, Public Service Company of
New Mexico and State of New Mcxico," which was signed by those parties on February 15,
20113 ("Term Shcct").
Please be aware that the Department anticipates the imminent reception of an application from
PNM [br a construction permit revision to implement certain provisions of these SIP revisions.
The Deparhnent intends to submit to EPA the revised permit, tbr EPA’s consideration in
determining, in accordance with the schedule provided by the Term Sheet, whether the SIP
submittal is complete.

Mr. Ron Curry
October 7, 2013
Pagc 2 of 2
[nclt~ded with the attached hardcopy of the hearing record is an electronic copy of the record
provided on disk which 1 certify 1o be an exact duplicate of the hardcopy.
If lhere are any questions concerning this SIP submitlal, please contact Rita Bates, Air Quality
Planning Section Chief, at (505) 476-4304.
Si~:tcercly,

Ryan FI3mn
Secretary-Designate
Enclosures
cc:

Guy Donaldson, EPA Region 6

List of Enclosures

New Mexico Regional Haze State Implementation Plan Revisions
September 5, 2013
List of Enclosures:
Chapter 10, Section 309 Revised State Implementation Plan
Appendix D - Revised New Mexico BART Determination for San Juan Generating Station
N1V[ED Notice of Intent to Present Technical Testimony - August 16, 2013
NMED Ex. 1 Clean Air Act § 169A and 169B

NMED Ex. 2 40 C.F.R. § 51.308
NMED Ex. 3 40 C.F.R. § 51.309
NMED Ex. 4 BART Guidelines - Appendix Y to 40 C.F.R. Part 51 Published at 70 Fed. Reg. 39104
NMED Ex. 5 "Term Sheet" between U.S. EPA, NMED, and PNM
NMED Ex. 6 BART Analysis Addendum, PNM San Juan Generating Station, April 1, 2013
NMED Ex. 7 Affidavits of publication of public hearing notices
NMED Ex. 8 Public Comments Submitted by the U.S. Bureau of Land Management
NMED Ex. 9 Public Comments Submitted by the National Park Service
NMED Ex. 10 Testimony of Ted Schooley
NMED Ex. 10a Resume of Ted Schooley
NMED Ex. 11 Testimony of Elizabeth Bisbey-Kuehn
NMED Ex. 11 a Resume of Elizabeth Bisbey-Kuehn
NMED Ex. 12 Testimony of Gi-Dong Kim
lXMED Ex. 12a Resume of Gi-Dong Kim
NMED Ex. 13 Resume ofRita Bate, s
NMED Ex. 14 NMED responses to comments of the National Park Service
NMED Ex. 15 Proposed statement of reasons for adoption of regulatory changes.
Public Service Company of New Mexico Notice of Intent to Present Technical Testimony - August 16, 2013
NM ED Notice of Publication of Hearing Notice and Public Review Drafts - July 2, 2013
Attachment 1 Chapter 10 Public Review Draft
Attachment 2 Appendix D Public Review Draft
Attachment 3 Redline/strikeout of Changes between NOI version and Public Review Draft of Chapter 10
Attachment 4 Redline/strikeout of Changes between NOI version and Public Review Draft of Appendix D
Public Comments Received by the New Mexico Environmental Improvement Board
Earth Justice/Western Environmental Law Center - September 3, 2013
Alex J. and Felicity B. Gonzales - August 19, 2013
EDL Consulting -- August 23, 2013
Irvin & Norma Jean Jones - undated
Robert E. Reed - August 26, 2013
NMED Exhibit Presented at the September 5, 2013 Hearing
NMED Ex. 16 Corrections to Chapter 10 and Appendix D
Transcript of Hearing - September 5, 2013

New Mexico Environmental Improvement Board Statement of Reasons for Adoption of SIP Revisions

Chapter 10:
Best Available Retrofit Technology (BART) Evaluation

CHAPTER 10: BEST AVAILABLE RETROFIT TECHNOLOGY (BART) EVALUATION
I0.I Introduction
In 1999, the EPA published a final rule to address a type of visibility impairment known as regional haze.
See’ 64 Fed. Reg. 35714, July 1, 1999. The regional haze rule requires States to submit state
implementation plans (SIPs) to address regional haze visibility impairment in 156 Federally-protected
parks and wilderness areas. The 1999 rule was issued to fulfill a long-standing EPA commitment to
ad([ress regional haze under the authority and requirements of sections 169A and 169B of the Clean Air
Act (CAA).1
As required by the CAA, the EPA included in the final regional haze rule a requirement for Best
Awailable Retrofit Technology (BART) for certain large stationary sources. The regulatory requirements
for BART were codified at 40 CFR § 51.308(e) and in definitions that appear in 40 CFR § 51.301.
The BART-eligible sources are those sources which have the potential to emit 250 tons per year or more
of a visibility impairing air pollutant, were put in place between August 7, 1962 and August 7, 1977, and
whose operations fall within one or more of 26 specifically listed source categories. Under the CAA,
BART is required for any BART-eligible source which a State determines "emits any air pollutant which
may reasonably be anticipated to cause or contribute to any impairment of visibility in any such area."
Accordingly, for stationary sources meeting these criteria, States must address the BART requirement
when they develop their regional haze SIPs.
The EPA published a second rulemaking on June 6, 2005 that made changes to the Final Rule published
July 1, 1999. The second rulemaking was in response to a U.S. Court of Appeals for the D.C. Circuit
ruling that vacated part of the regional haze rule, American Corn Growers v. EPA, 291 F.3d 1 (D.C. Cir.
2002). The June 6, 2005 Final Rule required the BART analysis to include an analysis of the degree of
visibility improvement resulting f~om the use of control technology at BART-subject sources; included
new BART Guidelines contained in a new Appendix Y to [’art 51; and added the requirement that States
use Appendix Y for determining BART at certain large electrical generating units (EGUs).
The Guidelines also contained specific presumptive limits fi~r SO2 and NOx for certain large EGUs based
on fuel type, unit size, cost effectiveness, and presence or absence of pre-existing controls. The
Guidelines directs states to generally require owners and operators to meet the presumptive limits at coalfired EGUs greater than 200 MW at power plants with a total generating capacity greater than 750 MW,
unless the state determines that an alternative control level is justified based on consideration of the
statutory factors. The presumptive limits for NOx are based on coal type, boiler type and whether postcombustion controls are already installed at the source.
As originally adopted by the Board on June 3, 2011, this Chapter l0 of New Mexico’s § 309(g) SIP
contained the Department’s determinations of BART for the San Juan Generating Station ("San Juan")
with respect to sulfur dioxide ("SO2"), particulate matter ("PM"), and nitrogen oxides ("NOx"). In
November 2012, the EPA promulgated final approval of these BART determinations with respect to SO2
and PM, but took no action on New Mexico’s NOx BART determination for San Juan. 77 Fed. Reg.
36,044 (Nov. 27, 2012). EPA had previously issued a federal implementation plan ("FIP") containing a
different NOx BART determination for San Juan. 76 Fed. Reg. 52,388 (Aug. 22, 2011).

In an attempt to resolve litigation arising from New Mexico’s and EPA’s incompatible San Juan NOx
BART determinations, New Mexico, the U.S. EPA, and PNM reached a tentative agreement on an
alternative plan to address pollution control requirements fi~r the San Juan Generating Station under the
New Mexico Section 309(g) Regional Haze SIP
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Clean Air Act’s requirements for regional haze and interstate transport fbr visibility. See Appendix G,
Term Sheet Between the U.S. Environmental Protection Agency, Public Service Company of New
Mexico and the State of New Mexico ("Term Sheet"). This plan, referred to hereinafter as the "State
Alternative," calls for the complete shutdown of Units 2 and 3 by the end of 2017, and the installation of
selective non-catalytic reduction ("SNCR") on Units 1 and 4.
Under the process and schedule provided in the Term Sheet, NMED agreed to seek approval by the
Environmental Improvement Board ("Board") of a SIP revision containing the substantive provisions of
the Term Sheet, including a five-factor analysis of the State Alternative as a NOx BART determination.
This revised Chapter 10 and the BART analysis in revised Appendix D fulfill that requirement of the
Term Sheet. If approved by the Board, this SIP revision will be submitted to EPA for approval,
disapproval, or partial approval, in accordance with applicable notice-and-comment rulemaking
requirements. As stipulated in the Term Sheet, "NMED and EPA intend that the Regional Haze and
Interstate TransportJ SIP revisions as adopted and submitted to EPA will, if approved by EPA, lead to
EPA action withdrawing the federal implementation plan for [San Juan]."
In light of this agreement to submit a revised SIP and in accordance with the Term Sheet schedule, on
February 22, 2013 NMED requested that EPA hold in abeyance its consideration of the portion of New
Mexico’s 2011 Regional Haze SIP addressing a NOx BART determination for San Juan.
In order to maintain New Mexico"s BART analyses together in one location within the SIP in addition to
meeting the Term Sheet requirements, this revised Chapter 10 continues to contain a description of the
statewide BART determination process, reviews the 2011 BART determinations for San Juan, and
evaluates the State Alternative, including voluntary unit retirements as a new alternative operating
scenario that had not previously been analyzed.
In summary, this revised Chapter 10 of the New Mexico SlP adopts the State Alternative as New
Mexico’s NOx BART determination for San Juan and, if approved by EPA, will supersede the San Juan
N()x BART determination contain~ed in the 2011 Regional Haze SIP.
10.2

SO~: Regional SO~ Milestone and Backstop Trading Program

New Mexico is a "§ 309" (40 CFR § 51.309) state participating in the Regional SO~ Milestone and
Backstop Trading Program. Section 308(e)(2) provides states with the option to implement or require
participation in an emissions trading program or other alternative measure rather than to require sources
subject to BART to install, operate, and maintain additional control technology to meet an established
emi ssion limit on a continuous basis. However, the alternate program must achieve greater reasonable
progress than would be accomplished by installing BART at each source subject to BART. A
demonstration that the alternate program can achieve greater reasonable progress is prescribed by
§308(e)(2)(i). Section 309(d)(4)(i) requires that the SO2 milestones established under the Plan "...must
be shown to provide for greater reasonable progress than would be achieved by application of BART
pursuant to §51.308(e)(2)."
New Mexico participated in creating a detailed report entitled "Demonstration that the SO: Milestones
Provide Greater Reasonable Progress than BART" covering SO2 emissions from all states participating in
the Regional SO: Milestone and Backstop Trading Program. The document is included in New Mexico’s
§309 Regional Haze SIP submittal to EPA.

~ NMED is requesting approval of the related Interstate Transport SIP revision in a separate hearing before the
Board.
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As part of the §309 program, participating states, including New Mexico, must submit an annual Regional
Sulfur Dioxide Emissions and Milestone Report that compares actual emissions to pre-established
milestones. Participating states have been filing these reports since 2003. Each year, states have been able
to demonstrate that actual SO2 emissions are well below the milestones. The actual emissions and their
respective milestones are shown in Table 10-1 below:

Table 10-1: Regional Sulfur Dioxide Emissions and Milestone Report Summary
Year Reported SO2 Emissions (tons) 3-year Milestone Average (tons)
2003
2004
2005
2006
2007
2008

330,679
337,970
304,591
279,134
273,663
244,189

447,383
448,259
446,903
420,194
420,637
3"78,398

On November 27, 2012, the EPA approved New Mexico’s SO2 backstop trading program under 40 CFR
§§ 51.309 and 51.308(e)(2) as achieving greater reasonable progress than BART. 77 Fed. Reg. 36,044.
Nol:withstanding the fact that the BART requirement has thus been satisfied statewide with respect to
SO:.,, additional SO2 reductions will be made at the San Juan Generating Station under the "State
Alternative" described below.

10.3

Determination of Sources Subject to BART

Under the BART Guidelines, a s~Iate is required to take the following steps in its BART analysis: (a)
ide~atify all "BART eligible" sources, (b) identify sources "subject to BART," (c) determine what BART
is :for each source subject to BART, and (d) establish emission limits consistent with the BART
determination for each source subject to BART. See 70 Fed. Reg. at 39,158. In New Mexico, the result
of steps (a) and (b) was the determination that only one source is subject to BART, the San Juan
Generating Station, as discussed below. Steps (c) and (d) as applied to San Juan are discussed in section
10.,4 below.
10.3.1 BART Eligible Sources
Under the CAA and the BART Guidelines, states are required to identify each source that satisfies all of
the following criteria: it falls within the 26 listed source categories as listed in the CAA, it was "in
existence" on August 7, 1977 but was not "in operation" before August: 7, 1962, and it has a current
potential to emit that is greater than 250 tons per year of any single visibility impairing pollutant.
In May 2006, the Department conducted a review of sources potentially subject to the BART rule. New
Mexico identified 11 sources as BART-eligible sources as part of this review. The 11 BART eligible
sources identified in New Mexico are Giant Refining, Ciniza Refinery (now Western Refining Southwest,
Gallup Refinery); Public Service Company of New Mexico, San Juan Generating Station Boilers 1
through 4; Giant Refining San Juan Refinery (now Western Refining Southwest, Bloomfield Refinery)
Unit #1 fluid catalytic cracking unit electrostatic precipitator; DEFS Artesia Gas Plant (now DCP
Midstream Artesia Gas Plant) sulfur recovery unit; Amoco Empire Abo (now Frontier Field Services
Empire Abo Gas Plant) sulfur recovery unit; Marathon Indian Basin Gas Plant (now Oxy USA WTP
Indian Basin Gas Plant) sulfur recovery unit; DEFS Linam Ranch Gas Plant (now DCP Midstream Linam
Ranch Gas Plant) sulfur recovery unit, Dynegy Saunders (now Versado Gas Processors Saunders Gas
Pla~at) sulfur recovery unit; Southwestern Public Service Cunningham Station; Southwestern Public
Service Maddox Station; E1 Paso Rio Grande Generating Station.
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10.3.2 Sources Subject to BART
After determining BART-eligibiliity, the State must then determine whether the source is subject-toBART. EPA finalized several options that allowed States flexibility when making the determination of
whether a source "emits any poilurants which may reasonably be anticipated to cause or contribute to any
visibility impairment."
Option 1 :

All BART-eligible sources are Subject to BART

EPA provided the States with the discretion to consider all BART-eligible sources within the State to be
"reasonably anticipated to cause or contribute" to some degree of visibility impairment in a Class I area.
EPA held that this option is consistent with the American Corn Growers court’s decision, as it would be
an impermissible constraint of State authority for the EPA to force States to conduct individualized
analyses in order to determine that a BART-eligible source "emits any air pollutant which may reasonably
anticipated to cause or contribute to any impairment of visibility in any [Class I] area."

Option 2:

All BART-Eligible Sources Do Not Cause or Contribute to Regional Haze

EPA also provided States with the option of performing an analysis to show that the full group of BARTeligible sources in a State may not, as a whole, be reasonably anticipated to cause or contribute to any
visibility impairment in Class I ’.areas. Although the option was provided, EPA did also state that it
anticipated that in most, if not all States, BART eligible-sources are likely to cause or contribute to some
lew.~l of visibility impairment in at least one C.lass I area.
Option 3:

Case-by-Case BART Analysis

The final option provided to the States was to consider the individual contributions of a BART-eligible
source to determine whether the £acility is subject-to-BART. Specifically, EPA allowed States to choose
to undertake an analysis of each BART-eligible source in the State in considering whether each such
source "emit[s] any air pollutant which may reasonably be anticipated to cause or contribute to any
impairment of visibility in any [Class I] area." The Guidelines provide that a source with a visibility
impact of 1.0 dv should be considered to cause visibility impairment, and a source with a visibility impact
of (I.5 dv should be considered to contribute to visibility impairnaent. Alternatively, States may choose to
pre~ume that all BART-eligible sources within the State meet this applicability test, but provide sources
with the ability to demonstrate on a case-by-case basis that this is not the case.

The Department determined that the third option is the most consistent with the American Corn Growers
case, as this option provides a rebuttable method for the evaluation of the visibility impact from a single
source. If the air dispersion modeling analysis shows that a facility causes or contributes to Regional
Had’e, then it is required to address BART. A State is also provided with flexibility under this option, as it
may exempt from BART any source that is not reasonably anticipated to cause or contribute to visibility
desradation in a Class I area.
The Western Regional Air Partnership (WRAP) performed the initial BART modeling for the state of
New Mexico. The procedures used are outlined in the WtL~P Regional IVlodeling Center (RMC) BART
Modeling Protocol that is available at:
http://pah.cert.ucr.edu/aqm/308/bart/WRAP RMC BART Protocol Augl5 2006.pdf

The basic assumptions in the WRAP BART CALMET/CALPUFF modeling used for New Mexico are as
follows:
New Mexico Section 309(g) Regional Haze SIP
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¯
¯
¯

Use of three years of modeling of 2001, 2002, and 2003.
Visibility impacts due to emissions of SO_,, NOx and primary PM emissions were calculated. PM
emissions were modeled as PM2.5.
Visibility was calculated using the Original IMPROVE equation and Annual Average Natural
Conditions.

Initial modeling was performed tbr the l 1 source complexes in New Mexico with visibility estimated
froJn the sources’ SO2, NOx, and PM emissions. Then for those sources whose 98th percentile visibility
impacts at any Class I area due to their combined SO2, NOx, and PM emissions exceeded the 0.5 dv
significance threshold, the separate contribution to visibility at Class I areas was assessed for SO2 alone
(SO4), NOx alone (NO3), PM alone (PMF) and combined NOx plus PM emissions (NO3 + PMF).

Of the 11 source complexes analyzed, only one source complex’s visibility impacts at any Class ! area
due to combined SO2, NOx, and PM emissions exceeded the 0.5 dv threshold (PNM San Juan Generating
Station Boilers #1-4). Of the 10 other source complexes, none exceed a 0.33 dv impact. See Appendix C.
Consequently, only the PNM San Juan Boilers #1-4 were subjected to a BART determination.2
On November 9, 2006, the New Mexico Environment Department intbrmed PNM that the modeling
performed by the WRAP indicated the visibility impairment from the San Juan Generating Station (SJGS)
was over the 0.5 dv threshold, and was therefore subject to a BART determination. The results are
pre:~ented in Table 10-2 below. In response, Black & Veatch (B&V), on behalf of PNM, submitted the
BART Modeling Protocol document which described the CALPUFF modeling methodology to be used as
pal~I of the BART engineering evaluation for Units 1-4 at the SJGS.

~ On November 27, 2012, EPA approved all elements of New Mexico’s 2011 regional haze SIP except for the NOx
BART determination for San Juan, thereby approving New Mexico’s determination of which sources are subject-toBART. 77 FR 70,693.
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Table 10-2: Visibility Impact Analysis of PNM’s San Juan Generating Station
NMI SRC02 Unit # 350450902, PNM SJ #1-4:SO2 = 35,735 TPY; NOx = 38,763 TPY; PM =
3,884 TPY
Annual Average Natural Conditions
Class I Area with at least 1 receptor within 300 km of source
Minimum
98th
Distance
98th Percentile for Each Year
Class I Area
Mesa Verde NP
Weminuche Wilderness
San Pedro Parks Wilderness
La Garita Wilderness
Canyonlands NP
Black Canyon Gunnison NM
Bandelier NM
Pe,trified Forest NP
West Elk Wilderness
Arches NP
Capitol Reef NP
Pecos Wilderness
Wheeler Peak Wilderness
Great Sand Dunes NM
Maroon Bells-Snowmass WA
Grand Canyon NP

(km)
4O
98
155
169
170
203
210
213
216
222
232
248
258
269
271
285

2001
5.54
2.24
3.80
1.63
6.21
2.38
2.47
1.62
2.14
,4.06
,4.00
2.17
1.94
1.47
1.19
2.12
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2002
5.34
2.99
4.07
1.82
4.33
2.27
2.90
1.27
1.90
3.71
2.02
2.63
1.73
1.59
1.27
1.50

2O03
5.30
2.41
4.14
1.77
4.44
2.43
3.08
1.03
2.20
3.59
2.35
2.81
1.97
1.74
1.15
1.18

3 year
AVG
5.40
2.55
4.01
1.74
4.99
2.36
2.82
1.31
2.08
3.79
2.79
2.53
1.88
1.60
1.21
1.60
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NlVl SRC02 Unit # 350450902, PNM SJ #1-4: PM Only (PM = 3,884 TPY)
Annual Average Natural Conditions
Class I Area with at least 1 receptor within 300 km of source
Minimum
Distance
Class I Area
Mesa Verde NP
Weminuche Wilderness
San Pedro Parks Wilderness
La Garita Wilderness
Canyonlands NP
Black Canyon Gunnison NM
Bandelier NM
Petrified Forest NP
West Elk Wilderness
Arches NP
Capitol Reef NP
Pecos Wilderness
Wheeler Peak Wilderness
Great Sand Dunes NM
Maroon Bells-Snowmass WA
Grand Canyon NP

(kin)
4O
98
155
169
170
203
210
213
216
222
232
248
258
269
271
285

98th Percentile for Each Year
2001
0,86
0,15
0,25
0,06
0.28
0.09
0,13
0,05
0.07
0.19
0.12
0.08
0.07
0.07
0.04
0.08

2002
0.96
0.24
0.28
0.08
0.20
0.11
0.19
0.03
0.09
0.19
0.07
0.10
0.06
0.05
0.04
0.04

2003
1.13
0.25
0.22
0.09
0.22
0.07
0.17
0.05
0.07
0.15
0.09
0.10
0.07
0.06
0.03
0.05

98th
3 year
AVG
0.98
0.21
0.25
0.08
0.23
0.09
0.16
0.05
0.08
0.17
0.09
0.09
0.06
0.06
0.04
0.05

NM SRC02 Unit # 350450902, PNM SJ #1-4: NOx Only (NOx = 38,763 TPY)
Annual Average Natural Conditions
Class I Area with at least I receptor within 300 km of source
Minimum
Distance
Class I Area
Mesa Verde NP
Weminuche Wilderness
San Pedro Parks Wilderness
La Garita Wilderness
Canyonlands NP
Black Canyon Gunnison NM
Ba~ndelier NM
Petrified Forest NP
West Elk Wilderness
Arches NP
Capitol Reef NP
Pecos Wilderness
Wheeler Peak Wilderness
Great Sand Dunes NM
Maroon Bells-Snowmass WA
Grand Canyon NP

(km)
4O
98
155
169
170
203
210
213
216
222
232
248
258
269
271
285

98th Percentile for Each Year
2001
3.59
1.66
2.70
1.09
,4.28
1.67
1.69
0.80
1.22
3.22
:2.89
1.49
1.15
1.09
!3.76
1.56
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2002
3.73
2.15
2.74
1.30
3.22
1.72
2.13
0.70
1.44
2.50
0.92
1.72
1.09
1.00
0.88
0.80

2OO3
3.24
1.71
2.89
1.22
2.79
1.86
2.23
0.30
1.60
2.40
1.45
1.94
1.36
1.10
0.88
0.44

98th
3 year
AVG
3.52
1.84
2.78
1.20
3.43
1.75
2.02
0.60
1.42
2.71
1.75
1.72
1.20
1.07
0.84
0.93
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NM SRC02 Unit # 350450902, PNM SJ #1-4:SO2 Only (SO2 = 35,735 TPY)
Annual Average Natural Conditions
Class I Area with at least 1 receptor within 300 km of source
Minimum
Distance
Class I Area
M,~sa Verde NP
Weminuche Wilderness
San Pedro Parks Wilderness
La Garita Wilderness
Canyonlands NP
Black Canyon Gunnison NM
Bandelier NM
Petrified Forest NP
West Elk Wilderness
Arches NP
Capitol Reef NP
Pecos Wilderness
Wheeler Peak Wilderness
Great Sand Dunes NM
Maroon Bells-Snowmass WA
Gl’and Canyon NP

(km)
4O
98
155
169
170
203
210
213
216
222
232
248
258
269
271
285

98th Percentile for Each Year
:2001
2.78
1.28
1.77
0.81
2.65
0.92
1.17
0.94
0.75
1.74
1.68
1.09
1.00
0.64
0.54
1.18

2002
3.17
1.23
2.13
0.89
1.79
1.03
1.62
0.83
0.79
1.22
1.47
1.16
0.86
0.69
0.62
0.78

2003
3.14
0.89
1.72
0.7O
2.06
0.89
1.24
0.94
0.59
1.33
1.32
1.24
1.06
0.68
0.36
0.73

98th
3 year
AVG
3.03
1.13
1.87
0.80
2.17
0.95
1.34
0.91
0.71
1.43
1.49
1.16
0.97
0.67
0.51
0.90

NM SRC02 Unit # 350450902, PNM SJ #1-4: PM plus NOx (NOx = 38,763 TPY; PM = 3,884
TPY)
Annual Average Natural Conditions
Class I Area with at least 1 receptor within 300 km of source
Minimum
Distance
Class I Area
Mesa Verde NP
Weminuche Wilderness
San Pedro Parks Wilderness
La Garita Wilderness
Canyonlands NP
Black Canyon Gunnison NM
Bandelier NM
Petrified Forest NP
West Elk Wilderness
Arches NP
Capitol Reef NP
Pecos Wilderness
Wheeler Peak Wilderness
G~’eat Sand Dunes NM
Maroon Bells-Snowmass WA
Gl’and Canyon NP

(km)
4O
98
155
169
170
203
210
213
216
222
232
248
258
269
271
285

98th Percentile for Each Year
2001
4.27
1.74
2.85
1.15
4.39
1.73
1.77
0.83
1.26
3.30
3.06
1.55
1.20
1.14
0.78
1.60
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2002
4.06
2.28
2.87
1.36
3.33
1.84
2.29
0.72
1.50
2.65
0.95
1.77
1.12
1.05
0.91
0.82

2003
3.46
1.76
3.O7
1.30
2.91
1.90
2.31
0.31
1.64
2.50
1.50
2.04
1.40
1.15
0.91
0.45

98th
3 year
AVG
3.93
1.93
2.93
1.27
3.54
1.82
2.12
0.62
1.47
2.82
1.83
1.79
1.24
1.11
0.87
0.96
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10.4

Summary of BART Determinations for San Juan

Clean Air Act § 169A(g)(7) directs States to consider five factors in making BART determinations. The
regional haze rule codified these factors in 40 CFR § 51.308(e)(1)(ii)(B), which directs States to identify
the "best system of continuous emissions control technology" taking into account "the technology
available, the costs of compliance, the energy and non-air quality environmental impacts of compliance,
any pollution control equipment ir~ use at the source, and the remaining useful life of the source."
The BART regulations define BART as meaning "...an emission limitation based on the degree of
reduction achievable through the application of the best system of continuous emission reduction for each
pollutant which is emitted by ... [a BART-eligible source]." In its guidance, EPA was clear that each
State must determine the appropriate level of BART control i~)r each source that is determined to be
subject-to-BART. In making a BART determination, a State must consider the following factors:
(1)
(2)
(3)
(4)
(5)

The costs of compliance;
The energy and non-air quality environmental impacts of compliance;
Any existing pollution control technology in use at the source;
The remaining useful life of the source; and
The degree of improvement in visibility which may reasonably be anticipated to result from the
use of such technology.

To consider these factors, New Mexico applied the following 5 step process as specified in the BART
Guidelines at Appendix Y to 40 CFR Part 51 :
Step 1 - Identify All Available Retrofit Control Technologies
Step 2 - Eliminate Technically InI~asible Options
Step 3 - Evaluate Control Effectiveness of Remaining Control Technologies
Step 4 - Evaluate Impacts and Document the Results
Costs of Compliance
a)
b)
Energy Impacts
c)
Air quality environmental impacts
Non-air
environmental impacts
d)
Remaining useful life
e)
Step 5 - Evaluate Visibility Impacts
The Department applied the 5 step process to San Juan, as described in detail in Appendix D. The results
are summarized below.

10.4.1 Particulate Matter
Based on the five factor analysis, the Department determined in 2011 that BART for Units 1-4 for
particulate matter ("PM") is the existing pulse jet fabric filter control technology and an existing emission
rate of 0.015 Ib/MMBtu. The Department’s determination of BART was based on the following results
of the full five factor analysis:

1. Each of Units 1-4 is equipped with a pulse jet fabric filter (PJFF) and is subject to a federallyenforceable emission limit of 0.015 lb PM/MMBtu.
2. The Department reviewed both the cost-effectiw~ness and incremental cost-effectiveness of
additional control technology (WESP) and found these costs to be excessive.
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3. There are no non-air impacts associated with the WESP technology.
4. There are additional energy impacts associated with the WESP technology and the Department
considers these costs to be’, reasonable.
The Department reviewed the visibility improvement that resulted from the installation of the
consent decree technology (PJFF and LNB/OFA) and that would result from the addition of
WESP technology. The Department determined that on a facility-wide basis the visibility
improved by 1.06 deciviews (dv) from the installation of the consent decree technology at Mesa
Verde National Park (Mesa Verde). The installation of WESP would result in a facility-wide
improvement of 0.62 dv at Mesa Verde.

On November 27, 2012, the EPA approved New Mexico’s determination that PJFF is BART for PM at
San Juan. 77 Fed. Reg. 36,044. Notwithstanding the fact that the BART requirement has thus been
sat!isfied with respect to PM, additional PM reductions will be made at the San Juan Generating Station
under the "State Alternative" described below.
10.4.2 Nitrogen Oxides
Ba,.~ed on the five factor analysis, the Department determined in 2011 that BART for Units 1-4 for NOx is
SNCR technology and an emission rate of 0.23 lb/MMBtu on a 30-day rolling average. The Department’s
determination of BART was based on the following results of the five factor analysis:

1. SNCR technology is considered cost-effective at an average cost of $3,494 dollars per ton of NOx
removed. SNCR technology will reduce the facility annual NOx emissions by 4,900 tons.
The SNCR technology will result in additional energy impacts and non-air impacts. The SNCR
technology will require a new reagent system and a reagent storage system. The Department
considered these additional costs in the review of the overall cost-effectiveness of SNCR and
found these costs to be reasonable.

The Department reviewed the visibility improvement that resulted from the installation of the
SNCR technology. The Department determined that on a facility-wide basis the visibility
improved by 0.25 dv at San Pedro Parks, 0.22 dv at Mesa Verde, and 0.21 at Bandelier.
An emission limit of 0.23 lb NOx/MMBtu at each of Units 1-4 equals the EPA’s established
presumptive limit for dry-bottom, wall-fired boilers burning sub-bituminous coal.
The Department reviewed additional economic information provided by PNM that analyzed the
economic impact to ratepayers in New Mexico. PNM estimates indicate the cost of control
technology beyond SNCR would be financially burdensome and c~mse economic hardship to lowincome New Mexicans. According to the U.S. Census Bureau, as of 2009, 18 percent of New
Mexicans were living below the poverty line, as defined by the fiederal poverty standards. PNM
estimates a rate increase of $11.50 per year per residential ratepayer from the installation of
SNCR versus an estimated rate increase of $82.00 per year from the installation of SCR.
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The visibility improvement projected for each Class I area from the installation of various NOx control
technologies is shown in Figure 10-1.
Figure 10-1: Visibility Improvement from NOx BART Controls at San Juan Generating Station

20

15-

1 SAPE
PEFO
1 MEVE
1 MABE
1 LAGA
1 GRSA
~ GRCA
~11 CARE
~ CANY
~ BLCA
~ BAND

Notwithstanding this 201 l NOx 13ART determination applicable to all four units, which the Department
believes would satisfy all applicable requirements, the Department has determined that the State
Alternative would result in additional visibility improvements and other air and non-air benefits, as
described below, and therefore is preferable to the 2011 NOx BART determination.
10.,4.3 State Alternative
As noted in the Introduction above, on February 15, 2013, New Mexico, EPA, and PNM signed a
tentative agreement (Term Sheet) to address the CAA requirements tbr regional haze and interstate
transport for visibility at the San Juan Generating Station. Although the agreement arose from a dispute
ove.r the NOx BART determination, its terms will also result in reduction of PM, SO2, and other
pollutants including greenhouse gases.
In accordance with the Term Sheet, PNM submitted to the Department in March 2013 a revised 5-factor
BART analysis that includes consideration of the State Alternative including voluntary unit retirements as
a new altemative operating scenario that had not previously been analyzed. As documented in Appendix
New Mexico Section 309(g) Regional Haze SIP
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D of this SIP, the Department has reviewed the revised BART analysis, and has determined that the State
Alternative satisfies the BART requirements of the CAA and 40 C.F.R Part 51 Appendix Y.
The comparison of the State Alternative (SNCR on Units 1 and 4 and the shutdown of Units 2 and 3, or 2
SNCR/2 Shutdown) to the Department’s 2011 BART determination of SNCR on all four units (4 SNCR)
and the installation of SCR on all f’our units (4 SCR) (EPA’s Federal Implementation Plan decision; 76 FR
522;88, August 22, 2011) is summarized in Table 10-3.

Table 10-3: Facility-Wide Pollutant Emissions from 2 SNCR/2 Shutdown, 4 SNCR and 4 SCR
Scenarios

0.0842
0.042

NonHg
5.4
2.7

Acid
Gases
1,488
744

50%

50%

50%

50%

210

0.0842

5.4

1,488

0%

0%

Scenario

NOx

SO2

PM

CO

CO2

VOC

Mercuw

Current
2 SNCR/2 Shutdown
2 SNCR/2 Shutdown
% Reduction
4 SNCR
4 SNCR
% Reduction
4 SCP,
4 SCR
% R~.duction

21,000

10,500

2,380

33,507

14,669,968

8,011

3,483

1,184

18,615

7,314,801

210
104

62%

67%

50%

44%

50%

16,100

10,500

2,380

33,507

14,699,968

23%
3,502
83%

0%
10,500
0!%

0%
2,380
0%

0%

0%

33,507
0%

0%

0%

14,699,968

210

0.0842

5.4

1,488

0%

0%

0%

0%

0%

Visibility improvements were compared for the current configuration (Baseline), 4 SNCR, 4 SCR, and 2
SNCR/2 Shutdown. Figure 10-2 shows the differences in visibility between the alternatives at the 16
Class I areas within 300 kilometers of SJGS. Table 10-4 shows the average visibility improvement for the
years 2001-2003 for the 4 SCR, 4. SNCR and 2 SNCR/2 Shutdown scenarios. The 2 SNCR/2 Shutdown
scenario provides similar visibility improvement as the 4 SCR scenario. See Appendix D for additional
details.

New Mexico Section 309(g) Regional Haze SIP
June 2, 2011; Revision to Chapter 10, June 27, 2013 Public Review Draft

pg. 10-12

Table 10-4:2001-2003 Average Visibility Improvement for 4 SCR, 4 SNCR and 2 SNCR/2
Shutdown Scenarios

Class I Area
Arches
Bandelier
Black Canyon
Canyonlands
Capitol Reef
Grand Canyon
Great Sand Dunes
La Garita
Maroon Bells
Mesa Verde
Pecos

Petrified Forest
San Pedro
West Elk
Weminuche
VVheeler Peak

4 SCR
1.30
0.77
0.77
2.02
0.70
0.30
0.77
1.01
0.35
2.91
0.68
0.26
1.38
0.87
1.55
0.64

4 SNCR

0.48

0.28
0.28
0.64
0.25
0.I0
0.29
0.37
0.13
0.61
0.24
0.ii
0.47
0.31
0.47
0.25

2 SNCR/2
Shutdown

1.23
0.78
0.72
1.78
0.74
0.34
0.74
0.95
0.35
2.44
0.69
0.29
1.29
0.79
1.42
0.67
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Difference
4 SCR to 4
SNCR

0.82
0.49
0.49
1.38
0.45
0.20
0.48
0.64
0.22
2.30
0.44
0.15
0.91
0.56
1.08
0.39

Difference 4 SCR
to 2 SNCR/2
Shutdown
0.07
-0.01
0.05
0.24
-0.04
-0.04
0.03
0.06
0.00
0.47
-0.01
-0.03
0.09
0.08
0.13
-0.03

pg. 10-13

Figure 10-2: Comparison of Visibility Improvement of Alternatives at San Juan Generating Station

2002 Visibility Results

2001 Visibility Results

WEMI
WEEL
SAPE
~PEFO

PECO
MEVE

2003 Visibility Results

28

200!-2003 Aveage Visibility Results

24

MABE
LAGA
GRSA
GRCA
CARE
CANY
BLCA

20

4
0

Note: WHPE - Wheeler Peak Wilderness Area, NM; WEMI - Weminuche Wilderness Area, CO; WEEL - West Elk Wilderness
Area, CO; San Pedro Parks Wilderness Area - NM; PEFO - Petrified Forest National Park, AZ; PECO - Pecos Wilderness Area,
NM; MEVE - Mesa Verde National Park, CO; MABE - Maroon Bells Wilderness Area, CO; LAGA - La Garita Wilderness
Area, CO; GRSA - Great Sand Dunes National Monument, CO; GRCA - Grand Canyon National Park, AZ; CARE - Capitol
Ree~’National Park, UT; CANY Canyonlands National Park, UT; BLCA - Black Canyon of the Gunnison National Park, CO;
BAND - Bandelier Wilderness Area, NM; ARCH - Arches National Park, UT

The Department considered the terrns of the non-binding agreement between the EPA, NMED and PNM,
signed February 15, 2013 (the "State Alternative"), and the resulting significant environmental
improvements of this alternative and compared this scenario to the 4 SNCR and 4 SCR scenarios
previously evaluated. The Department’s determination of BART was based on consideration of the BART
statutory factors in the context of the following elements of the State Alternative (2 SNCR/2 Shutdown).

l)

PNM will retire Units 2 and 3 by December 31, 2017. These retirements do not give rise to
control equipment costs requiring amortization. The remaining useful life of the source is defined
as 30 years for the three scenarios described (4 SCR, 4 SNCR, 2 SNCR/2 Shutdown). Therefore,
the statutory factor of the remaining useful life of the source does not weigh in favor of any option
over another.

2) PNM will obtain the necessary construction permit modification to limit the SO2 emission rates at
Units 1 and 4 to 0.10 lb/MMBtu on a daily rolling 30-day average basis. These SO2 emission
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reductions occur separately and apart from the SO2 backstop trading program that EPA has already
approved as satisfying BART. In addition to increased visibility improvement, these SO2
reductions will lead to non.-air quality environmental benefits, such as decreased acid deposition.

3)

The retirement of Units 2 and 3 will reduce the facility annual NOx emissions by an additional
10,550 tons. When added to the conlrolled emission rate of Units and 1 and 4, total annual NOx
emission will be reduced by 12,989 tons. Additionally, PNM will conduct performance testing to
determine if the SNCRs installed on Units 1 and 4 can achieve significantly less than 0.23
lb/MMBtu.

4)

The 2 SNCR/2 Shutdown scenario would result in less material usage than the 4 SCR and 4 SNCR
scenarios. See Table 23. This will result in less limestone required to be transported and mined,
less diesel fuel that would need to be refined for this power plant, less coal mined and less carbon
that would need to be activated. Closure of two units will result in up to 53 percent less water
used, from 21,000 acre-feet to 10,161 acre-feet; wastewater generated will be reduced by up to 50
percent, from 41 million gallons to 21 million gallons; and solid waste generated will be reduced
by up to 50 percent, from 1.71 million tons per year to 854,130 tons per year.

Table 23" Raw Material Usage Comparison
Raw Material
2 SNCR/2
Shutdown (TPY)
Limestone(1)
86,052
Activated Carbon(1)
130
Coal(z)
2,667,364
No. 2 Diesel Oil(2)
1,007,336
(1) Based on 2012 material usage data.
(2) Based on 2011 material usage data.

Baseline, 4
SNCR, and 4
SCR
172,104
261
5,334,729
2,014,671

The energy and non-air quality environmental benefit of these resource savings weighs heavily in
favor of the 2 SNCR/2 Shutdown scenario over the 4 SCR and 4 SNCR scenarios.

5)

The two-unit retirement scenario will result in a substantial decrease in particulate matter
emissions from coal processing, handling and transportation, as well as a substantial reduction in
greenhouse gas emissions, mercury and other hazardous air pollutant emissions, and acid gas
emissions as detailed in ]’able 24 below. The nort-air quality environmental benefits of these
reductions, such as less impact on climate and less deposition of mercury to waterways, weigh
heavily in favor of the 2 SNCR/2 Shutdown scenario
Table 22 shows the average visibility improvement between the three scenarios of 4 SCR, 4 SNCR
and 2 SNCR/2 unit shutdown. The 2 SNCR/2 Shutdown scenario achieves significant visibility
improvements as compared to the baseline and installation of SNCR on Units 1-4. The visibility
improvements from the State Alternative of SNCR on two units and two units shutdown compare
very closely with the SCR installation scenario as contained in the FIP (less than 0.5 dv impact at
any Class I area). For the 4 SCR and 2 SNCR/2 Shutdown scenarios, the average difference over
three years is 0.47 dv at Mesa Verde and 0.24 dv at Canyonlands.
Therefore, with respect to the statutory factor of the degree of visibility improvement anticipated,
the 2 SNCR/2 unit shutdown scenario is superior to the 4 SCR scenario, and substantially
equivalent to the 4 SCR scenario.
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7)

Table 10 includes the cost in dollars per ton for SCR and SNCR, as well as other scenarios. The
total capital investment of the FIP 4 SCR scenario is estimated at nearly $861,871,000, as
compared to $34,556,000 for the installation of SNCR at Units 1 and 4. This additional and
significant capital expenditure that would be required to comply with the 4 SCR scenario is not
justified given the slight improvement in visibility of the 4 SCR scenario over the 2 SCR/2
Shutdown scenario.

8)

Finally, with respect to the statutory requirement to consider existing pollution controls at the
source, such existing pollution control equipment was evaluated for all alternatives beginning in
Step 1 of the analysis, and is outlined in Table 10. NMED determined that existing control
equipment is not sufficient: to meet BART requirements for NOx at San Juan Generating Station.
This factor has no further relevance in selecting among the control options in this case .

Weighing all the above considerations as required by CAA § 169A, the Department has determined that
the State Alternative (2 SNCR/2 Shutdown), which achieves substantial environmental benefits beyond
the requirements of the FIP (4 SCR), the SIP (4 SNCR) and the requirements of the BART Guidelines at
40 CFR Part 51 Appendix Y at a significantly lower cost l:han the FIP scenario of 4 SCRs, satisfies the
statutory and regulatory requirements of BART.
10.5 Implementation of the State Alternative
In accordance with 40 CFR § 51.308(e)(1)(iv), the Department determines that the schedule provided in
the Term Sheet will result in the installation of BART controls as expeditiously as practicable. Therefore,
in accordance with the Term Sheet, the following requirements apply to the San Juan Generating Station.
ao

Fifteen (15) months after EPA final approval of this revised SIP, no earlier than January 31, 2016,
Public Service Company of New Mexico (PNM) will co:mplete installation of selective noncatalytic reduction (SNCR) technology on SJGS Unit 1 and 4 of no greater than 0.23 lb/MMBtu
on a daily rolling 30-day average basis.

b. Testing Program. PNM shall comply with the following. Dates that follow with an asterisk(*) in
items (i) -- (iv) shall be revised accordingly if the installation date extends past January 31, 2016
due to delay in EPA’s SIP approval:

PNM will commence a program of testing and evaluation, after the installation of the SNCRs.
The Testing Program ,consisting of SNCR Performance Testing, Fuel Performance Testing,
and Long-Term Performance Ewtluation is to be, completed no later than January 31,2017,*
unless the Long-Term Performance Evaluation is delayed per the language in paragraph b.iv
below.
ii. SNCR Performance Testing will be conducted to develop a targeted ammonia/urea injection
rate range at various load levels without exceeding a to-be-agreed-upon preliminary slip limit
of between 5 and 10 ppm, with the goal of minimizing NOx emissions. PNM shall provide
the results of the performance tests, recommended final slip limit, and target ammonia/urea
injection rates to NMED and EPA by April 1, 2016.* PNM will allow up to April 30, 2016"
for the agencies to either concur with PNM’s slip lirnit recommendation or to concur on a
different slip limit that PNM will comply with fi~r Units 1 and 4.
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PNM will conduct Fuel Performance Testing (in conjunction with the SNCR Performance
Testing) of its pre-treated coal technology, so long as it has not been previously determined to
result in any detrimental effect to SJGS Units 1 and 4 or their operation, with the objective of
further reducing NOx emissions. If the Fuel Performance Testing demonstrates that it does
not: (i) measurably increase NOx emissions, or (ii) adversely impact overall unit operations,
PNM shall also use such pre-treated coal for the 9-month Long-Term Performance
Evaluation Period described below. PNM will also use pre-treated coal on units 2 and 3 when
used on units 1 and 4.
iv.

Long-Term Performance Evaluation Period. PNM will begin collecting NOx emission and
ammonia/urea injection rate data from Units 1 and 4 on a daily rolling 30-day average basis
for nine continuous months beginning on May 1, 2016* and provide such data and any
recommendations on the NOx emission limit to NMED and EPA by February 28, 2017* or
no later than 28 days after completing the Long--Term Performance Evaluation Period. PNM
may request more time if a slip limit is not agreed upon by April 30, 2016.* The Long-Term
Performance Evaluation Period must include 60 days between June 1 st and August 30th and 60
days between December 1 ~t and February 28~. The Demonstrated Emission Rate will be the
highest daily rolling 30-day average emission rate during the 9-month Long-Term
Performance Evaluation Period (not including periods of malfunction or abnormal operating
conditions) adjusted to three significant digits. If the Demonstrated Emission Rate is greater
than or equal to 0.200 lb/MMBtu on a daily rolling 30-day average basis no adjustment to the
NOx emission rate for units 1 and 4 will be made. If the Demonstrated Emission Rate is less
than 0.200 lb/MMBtu on a daily rolling 30-day average basis PNM will apply for a permit
modification by Marclh 31,2017* (or no later than 60 days after completing the Long-Term
Performance Evaluation Period) to reduce the permitted emission rate by 60% of the
difference between 0.23 lb/MMBtu and the Demonstrated Emission Rate, provided the
revised emission rate does not adversely impact overall unit operations. The permit
modification will include the agreed upon ammonia slip limit.

c. No later than six months from the Board’s adoption this SIP revision, PNM will comply with a
sulfur dioxide ("SO_~") emission rates at Units 1 and 4 of 0.10 lb/MMBtu on a daily rolling 30-day
average basis.
d. PNM shall diligently seek all necessary regulatory approvals to allow for retirement of SJGS
Units 2 and 3 by December 31, 2017, and if such approvals are granted, shall retire SJGS Units 2
and 3 by December 31, 2017.
e. Nothing in this SIP shall relieve the SJGS from its obligations to comply with all applicable
federal, state, and local laws and regulations, includi.ng laws, regulations, and compliance
deadlines that become applicable after the date that this SIP revision is approved by EPA.
In accordance with 40 CFR § 51.308(e)(1)(v), San Juan Generating Station shall maintain the control
equipment required by this chapter and establish procedures to ensure such equipment is properly
operated and maintained.

New Mexico Section 309(g) Regional Haze SIP
June 2, 20 l 1; Revision to Chapter 10, June 27, 2013 Public Reviexv Draft
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PREFACE
This document is a revised version of the BART Determination for Public Service Company of New
Mexico (PNM) San Juan Generating Station Units 1-4 that was attached as Appendix D to New
Mexico’s June 2011 Regional Haze State Implementation Plan (SIP), submitted pursuant to 40
CFR § 51.309(g). As explained within, it has been revised to incorporate new information submitted
by PNM in April 2013. The new information was submitted in accordance with the terms of a
ten~tative agreement between NMED, EPA, and PNM, which when fully implemented would resolve
a dispute over the determination of iBest Available Retrofit Technology (BART) for Nitrogen
Oxides (NOx) for the San Juan Generating Station.
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Regulatory Background and Introduction:
In 1999, the U.S. Environmental Protection Agency (EPA) published a final rule to address a type of
visibility impairment known as regional haze (64 FR 35714, July 1, 1999). This rule requires States to
submit state implementation plan.,; (SIPs) to address regional haze visibility impairment in 156 Federallyprotected parks and wilderness areas. The 1999 rule was issued to fulfill a long-standing EPA
co~nmitment to address regional haze under the authority and requirements of sections 169A and 169B of
the Clean Air Act (CAA).I
As required by the CAA, the EPA included in the final regional haze rule a requirement for Best
Available Retrofit Technology (BART) for certain large stationary sources. The regulatory requirements
for BART were codified at 40 CFR 50.308(e) and in definitions that appear in 40 CFR 50.301.
The BART-eligible sources are those sources which (1) have the potential to emit 250 tons per year or
more of a visibility impairing air pollutant; (2) were put in place between August 7, 1962 and August 7,
1977; and (3) whose operations fall within one or more of 26 specifically listed source categories. Under
the CAA, BART is required for any BART-eligible source which a State determines "emits any air
pollutant which may reasonably be anticipated to cause or contribute to any impairment of visibility in
any such area." Accordingly, for stationary sources meeting these criteria, States must address the BART
requirement when they develop their regional haze SIPs. ~
The EPA published a second Regional Haze rulemaking on June 6, 2005 that made changes to the Final
Rui[e published July 1, 1999. This. second rulemaking was in response to a U.S. District Court of Appeals
ruling that vacated part of the regional haze rule. The June 6, 2005 Final Rule (1) required the BART
analysis to include an analysis of the degree of visibility improvement resulting from the use of control
technology at BART-subject sources; (2) revised certain other BART provisions; (3) included new BART
Gui[delines contained in a new Appendix Y to Part 51 (Guidelines); and (4) added the requirement that
States use the Guidelines for determining BART at certain large electrical generating units (EGUs). ~
The Guidelines also contained specific presumptive limits fi)r S()2 and NOx for certain large EGUs based
on fuel type, unit size, cost effectiveness, and presence or absence of pre-existing controls. For NOx
emissions, the EPA directs states to generally require owners and operators to meet the presumptive limits
at coal-fired EGUs greater than 200 MW with a total facility-wide generating capacity greater than 750
MW, unless it is determined that an alternative control level is justified based on consideration of the
statutory factors. The presumptive., limits for NOx are based on coal type, boiler type and whether SCR or
SNCR are already installed at the source.

Analysis of BART Eligible Sources in NM:
In May 2006, the New Mexico Environment Department, Air Quality Bureau (Department) conducted an
internal review of sources potentially subject to the BART rule.
Section II of the Guidelines prescribes how to identify BART-eligible sources. States are required to
identify those sources that satisfy the following criteria: (1) sources that fall within the 26 listed source
cate, gories as listed in the CAA; (2,) sources that were "in existence" on August 7, 1977 but were not "in
operation" before August 7, 1962; and (3) sources that have a current potential to emit that is greater than
250 tons per year of any single ’visibility impairing pollutant. New Mexico identified 11 sources as
BART-eligible sources as part of this review.2
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The Guidelines then prescribe to the states how to identify, those sources that are subject to BART. At
this point, states are directed to either (1) make BART determinations for all BART-eligible sources, or
(2) to consider exempting some of the sources from BART because they may not reasonably be
anticipated to cause or contribute to any visibility impaimaent in a Class I area. New Mexico opted to
perform an initial screening model on each of these BART-eligible sources to determine whether each
source did cause or contribute to any visibility impairment. The Guidelines direct States that if the
analysis shows that an individual source or group of sources is not reasonably anticipated to cause or
contribute to any visibility impairment in a Class I area, then the States do not need to make a BART
determination for that source or group of sources, i The guidelines provide that the threshold for
determining whether a source "contributes" to visibility impairment should be set no higher than 0.5
deciview (dv).
The Western Regional Air Partnership (WRAP) performed the initial BART modeling for the state of
New Mexico. The procedures used are outlined in the WRAP Regional Modeling Center (RMC) BART
Modeling Protocol that is available at:
http://pah.cert.ucr.edu/aqm/308/bart/WRAP RMC BART Protocol Augl5 2006.pdf
The basic assumptions in the WtL~P BART CALMET/CALPUFF modeling used for New Mexico are as
follows:

iii.

Use of three years of modeling of 2001, 2002, and 2003.
Visibility impacts due to emissions of SOz, NOx and primary PM emissions were
calculated. PM emissions were modeled as PMzs.
Visibility was calculated using the Original IMPROVE equation and Annual Average
Natural Conditions.

Initial modeling was performed for the 11 source complexes in New Mexico to assess visibility impacts
from SOz, NOx, and PM emissions.
Of the 11 source complexes analyzed, only one source cornplex’s visibility impacts at any Class I area
due to combined SO2, NOx, and PM emissions exceeded the 0.5 dv threshold. This source was PNM San
Juan Generating Station, Boilers #1-4 ("SJGS"). Of the 10 other source complexes, none exceed a 0.33
dv impact. Therefore, for the SJGS only, the separate contribution to visibility at Class I areas was
assessed for SO2 alone (SO4), NOx alone (NO3), PM alone (PMF), and combined NOx plus PM emissions
(NO3 + PMF).2
On November 9, 2006, the Department informed PNM that the modeling performed by the WRAP
indicated the visibility impairment from the SJGS was over the 0.5 dv threshold, and SJGS was therefore
subject to a BART analysis. In response, Black & Veatch (B&V), on behalf of PNM, submitted the
BART Modeling Protocol document which described the CALPUFF modeling methodology to be used as
parl of the BART engineering evaluation for SJGS.

SJGS Source Description:
The SJGS consists of four coal-fired generating units and associated support facilities. Each coal-fired
unit bums pulverized coal and No. 2 diesel oil (for startup) in a boiler and produces high-pressure steam,
which powers a steam turbine coupled with an electric generator. Electric power produced by the units is
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supplied to the electric power grid for sale. Coal for the units is supplied by the adjacent San Juan Mine
and is delivered to the facility by conveyor.
The SJGS Boiler Units 1 and 2 have a unit capacity of 350 and 360 MW, respectively. The units are
equipped with Foster Wheeler subcritical, wall-fired boilers that operate in a forced draft mode. The
SJGS Boiler Units 3 and 4 each have a unit capacity of 544 MW and are equipped with B&W subcritical,
opposed wall-fired boilers that operate in a forced draft mode.

Consent Decree:
On March 5, 2005, PNM entered :into a consent decree with the Grand Canyon Trust, the Sierra Club, and
the Department to settle alleged violations of the CAA. The consent decree required PNM to meet a PM
aw~rage emission rate of 0.015 pounds per million British thermal units (lb/MMBtu) (measured using
EPA Reference Method 5), and a 0.30 lb!MMBtu emission rate for NOx (daily rolling, thirty day
aw;rage), for each of Units 1, 2, 3, and 4. As a result, PNM installed Low NOx burners (LNB) with
ow:rfire air (OFA) ports and a neural network (NN) system to reduce NOx emissions, and pulse jet fabric
filters (PJFF) to reduce the PM emissions (See Table 1).
Table. 1 : SJGS Characteristics

SJGS Characteristics
Unit
Fuel Type
HHV of Fuel (btu/lb)
Unit Rating, MW
(gross)
Boiler Heat Input
(Mbtu/hr)
Type of Boiler
S~eam Cycle
Draft of Boiler

SJGS 1
Sub-bituminous

SJGS 2
Sub-bituminous
9692

SJGS 3
Sub-bituminous
9692

SJGS 4
Sub-bituminous
9692

9692

360

350

544

544

3707
3688
5758
Wall-fired
Wall-fired
Opposed Wall-fired
Subcritical
Subcritical
Subcritical
Forced
Forced
Forced
Existing Emissions Controls

5649
Opposed Wall-fired
Subcritical
Forced

PlY4

PJFF

PJFF

PJFF

PJFF

SO~
NOx

Wet FGD
LNB/OFA/NN

Wet FGD
LNB/OFA!NN

Wet FGD
LNB/OFA/NN

Wet FGD
LNB/OFA/NN

BART Analysis Overview:
Per 40 CFR 51.308 Regional haze program requirements, the determination of BART must be based on
an analysis of the best system of continuous emission control technology available and associated
emission reductions achievable for each BART-eligible source that is subject to BART within the State.
In this analysis, the State must take into consideration each available technology, the associated costs of
compliance of each, the energy and non-air quality environmental impacts of compliance, any pollution
control equipment in use at the source, the remaining useful life of the source, and the degree of
improvement in visibility which may reasonably be anticipated to result from the use of such technology]

The determination of BART for fi?ssil-fuel power plants having a total generating capacity in excess of
750 megawatts must be made pursuant to the Guidelines]
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PNM’s BART Analysis for NOx and PM:
PNM submitted a BART analysis for the SJGS to the Department on June 6, 2007. The BART analysis
was performed in two stages. First, a BART analysis was performed for the consent decree technologies
being implemented at the SJGS. In the second stage, additional control technology alternatives to the
consent decree technologies were identified and evaluated. To determine the visibility improvements
from both the consent decree technology upgrades and additional control technology, the Department
determined it was appropriate to review both pre-consent decree to consent decree visibility improvement
and improvement projected from the consent decree plus additional control technologies.

Per Appendix Y to 40 CFR Part .51 - Guidelines, PNM followed the 5 Step Process in the SJGS BART
Analysis:
Step l - Identify All Available Retrofit Control Technologies
Step 2 - Eliminate Technically Infeasible Options
Step 3 - Evaluate Control Effectiveness of Remaining Control Technologies
Step 4 - Evaluate Impacts and Document the Results
a) Costs of Compliance
b) Energy Impacts
c) Air quality environme, ntal impacts
d) Non-air environmental impacts
e) Remaining useful life
Step 5 - Evaluate Visibility Impacts
In response to the Department’s requests, PNM submitted multiple amendments to the original June 2007
BART Analysis application. What follows is a summary of the original and additional submittals:

June 6, 2007
The original BART analysis application included a five factor analysis of NOx technology. Modeling
analyses were performed to provide S3GS plant-wide regional haze visibility impacts at 16 Class I areas.
These analyses were based on a constant 1 ppb background ammonia concentration and no nitrate
repartitioning. The NOx control technologies analyzed were the Selective Catalytic Reduction (SCR) and
SNCR/SCR Hybrid.3
November 6~ 2007
Modeling analyses were performed to provide SJGS plant-wide regional haze visibility impacts at 16
Class I areas. The analysis was based on refinements which included using the nitrate repartitioning
Again, the NOx control
methodology and monthly variahle background ammonia concentrations.
technologies analyzed were the SCR and SNCR/SCR Hybrid.3
March 29~ 2008
PNIvl submitted an additional discussion of cost estimation methods used to determine costs of SCR
installation and a discussion ofNalco Mobotec ROFA and Rotamix technology.3

March 31, 2008
Two modeling analyses were performed to provide SJGS plant-wide and unit specific regional haze
visibility impacts at 16 Class I areas for the SCR NOx control technology only. One of the analyses,
believed by PNM to be the more representative of ammonia chemistry of the area, was based on the
November 6, 2007 refinements which included using nitrate repartitioning methodology and monthly
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variable background ammonia concentrations. The other analysis included nitrate repartitioning and a
constant background ammonia concentration as requested by the Department.3
May 30, 2008
Two modeling analyses were performed to provide SJGS plant-wide and unit specific regional haze
visibility impacts at 16 Class I areas for the SNCR NOx control technology only. Similar to the March
31, 2008 analyses, one of the analyses was based on the November 6, 2007 refinements which included
using nitrate repartitioning methodology and monthly variable background ammonia concentrations. The
other analysis used nitrate repartitioning methodology and constant back~7ound ammonia concentration.
It should be noted that PNM modeled all variants of SNCR together (including Fuel Tech and Nalco
Mobotec) as one technology called SNCR. This is the same approach that is used for modeling SCR
control technology, where all variants are modeled generically as SCR.3
At the request of the Department, PNM and B&V also provided a five-factor BART analysis for SNCR
technology and a discussion of coal characteristics of the coal burned at the SJGS.
August 29~ 2008
Three modeling analyses were performed to provide SJGS plant-wide and unit specific regional haze
visibility impacts at 16 Class I areas for the ROFA with Rotamix, Rotamix, ROFA, and WESP PM
control technologies (the NOx and PM analyses were submitted separately). Similar to the May 30, 2008
analyses, these analyses were also based on the November 6, 2007 refinernents, which included using the
nitrate repartitioning methodology and monthly variable background ammonia concentrations.~
At the request of the Department, PNM and B&V also provided a five-factor BART analysis of Nalco
Mobotec control technology, including ROFA, Rotamix and ROFA/Rotamix and a five-factor BART
analysis of additional PM control technology.3

March 16~ 2009
Fo~tr modeling analyses were performed to provide SJGS plant-wide and unit specific regional haze
visibility impacts at 16 Class I areas. These include SCR technology, SCR/SNCR Hybrid technology,
SCR technology with sorbent injection, and SCR/SNCR Hybrid technology with sorbent injection. As
requested by the Department, for ,each of these cases, the modeling also took into consideration inherent
SO_~ removal of the SO3 formed from the catalyst oxidation of S([)2 to SO3.3
Februarv 15~ 2011
A revised analysis of SNCR technology was submitted after PNM received a lower vendor-guaranteed
emission rate from Fuel Tech, a vendor of SNCR technology. The analysis also included updated cost
estimates for SCR, SNCR/SCR Hybrid, ROFA/Rotamix, Rotamix (SNCR), ROFA, and SNCR (Fuel
Tech) technologies.
The submittal further included a ratepayer impact analysis which estimated the cost impact to residential
ratepayers from installation of SNCR and SCR technologies.
One modeling analysis was performed to provide SJGS plant-wide and unit specific regional haze
visibility impacts at 16 Class I areas assuming the revised SNCR control technology on all four units.~
April 1~ 2013
This submittal compares new info~maation as contained in a non-binding term sheet signed by the EPA,
NMED and PNM on February 15, 2013. This update considers the emissions reductions and economic
analysis of three specific control scenarios at SJGS, as contained in the EPA’s Federal Implementation
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Plan, issued August 22, 2011 (SCR on all four units, or 4 SCR); the State of New Mexico’s State
Implementation Plan, approved by the State Enviromnental Improvement Board on June 2, 2011 (SNCR
on all four units, or 4 SNCR); and an alternative entitled the State Alternative Plan, not previously
analyzed, which considers the voluntary retirement of Units 2 and 3 (SNCR on Units 1 and 4 and the
shutdown of Units 2 and 3, or 2 SNCR/2 Shutdown).
An updated cost analysis of insta]lling SCR control on all four units, SNCR control on all four units, and
installing SNCR on Units 1 and 4 was prepared by Sargent & Lundy (S&L) at the request of PNM. This
analysis reflected the approach described in the EPA’s Control Cost Manual.
An updated visibility analysis based on the installation of SCR on all four units, SNCR on all four units,
and SNCR on Units 1 and 4 and a two-unit shut down scenario was also submitted. This analysis is
included in addition to the previous modeling analysis and is presented as the Updated Visibility
Modeling Assessment Submitted April 1, 2013 of Step 5 of this document.

The updated visibility analysis for the installation of SCR on all four units and SNCR on all four units
incorporated the SO2 and total particulate matter (TPM) emission rates of 0.15 lb/MMBtu and 0.034
lb/MMBtu, respectively, from the current NSR Permit issued August 31, 2012. The updated visibility
analysis for the installation of SNCR on Units 1 and 4 and a two-unit retirement incorporated the new
TPM emission rate of 0.034 lb/MMBtu and an SO2 emission rate of 0.10 lb/MMBtu. This new SO2
emission rate will be incorporated into the facility’s NSR Permit as a federally-enforceable permit
condition should this scenario be determined as BART for the source.
Step 1 of the BART Analysis: Identification of All Available Retrofit Emissions Control
Technolo~,ies
NOx Control Technologies
The main strategies for reducing NOx emissions take two forms: 1) modification to the combustion
process to control fuel and air mixing and reduce flame temperatures, and 2) post-combustion treatment
of the flue gas to remove NOx. PNM and B&V identified the following available NOx control
technologies and a discussion of each of the technologies:

I) Low NOx Burners, Overfire Air, and Neural Network
Low NOx burners slow and control the rate of fuel and air mixing, thereby reducing the oxygen
availability in the ignition and main combustion zones. Overfire Air uses low excess air levels in
the primary combustion zone with the remaining (overfire) air added higher in the furnace to
complete combustion. Neural Network provides improvements in the heat rate and reduces
combustion-related emissions by fine-tuning the combustion process.3
2) Selective Non Catalytic Reduction (SNCR)

SNCR is based on the chemical reduction of the NO molecule into molecular nitrogen and water
vapor. A nitrogen based reducing agent (reagent), such as ammonia or urea, is injected into the
post combustion flue gas. The reduction with NO is favored over other chemical reaction
processes at temperatures ranging between 1600F and 2100F (870C to 1150C), therefore, it is
considered a selective chemical process.4
3) Selective Catalytic Reductiion (SCR)
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The SCR process chemically reduces the NO molecule into molecular nitrogen and water vapor
in the presence of a reducing catalyst. A nitrogen based reducing reagent such as ammonia or
urea is injected into the ductwork, downstream of the combustion unit. ]’he waste gas mixes with
the reagent and enters a reactor module containing catalyst. The hot flue gas and reagent diffuse
through the catalyst. The reagent reacts selectively with the NO within a specific temperature
range and in the presence of the catalyst and excess oxygen.5

Sorbent injection removes SO3 in the flue gas by reaction of the SO3 with an alkaline sorbent
material to form a particulate that is subsequently removed in a particulate control device. The
alkaline material injected can be a magnesium, sodium, or calcium-based sorbent. The injection
points for the reagents may vary. For this analysis, hydrated lime was selected.4
4) SNCR/SCR Hybrid

The SNCR/SCR hybrid systems use components and operating characteristics of both SNCR and
SCR systems. Hybrid systems were developed to combine the low capital cost and high ammonia
slip associated with SNCR systems with the high reduction potential and low ammonia slip
inherent in the catalyst of SCR systems.3
SNCR/SCR Hybrid plus Sorbent Injection
Sorbent injection removes SO3 in the flue gas by reaction of the SO3 with an alkaline sorbent
material to form a particulate that is subsequently removed in a particulate control device. The
alkaline material injected can be a magnesium, sodium, or calcium-based sorbent. The injection
points for the reagents may vary. For this analysis, hydrated lime was selected.4
5) Gas Reburn
The gas reburn process combusts auxiliary natural gas, along with coal, in the boiler. Three
separate combustion zones in the boiler are manipulated to reduce NOx emissions.4
6) Nalco Mobotec ROFA andl Rotamix

ROFA and Rotamix are woprietary control technologies developed by Nalco Mobotec. ROFA,
or Rotating Opposed Firing Air, is a modified overfire a~r technology that utilizes rotation of flue
gases and turbulent mixing to reduce NOx emissions. Rotamix is a version of SNCR technology
and operates under the same principles as other SNCR technology.3

7)

NOxStar

NOxStar is the trademarked name for a NOx control technology that involves the injection of
ammonia and a hydrocarbon (typically natural gas) into the flue ga.s path of a coal-fired boiler at
around 1600F to 1800F for the reduction of NOx.3

8)

ECOTUBE
The ECOTUBE system utilizes retractable lance tubes that penetrate the boiler above the primary
combustion burner zone and inject high-velocity air as well as reagents. The lance tubes work to
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creme turbulent airflow and to increase the residence time for the air/fuel mixture. In principle,
the OFA and SNCR processes are combined in this technology.3
9) PowerSpan ECO

The PowerSpan ECO system is a multi-pollutant technology with limited experience. The
PowerSpan ECO system is located downstream of an existing particulate control device and treats
the power plant’s flue gas in three process steps to achieve multi-pollutant removal of sulfur
dioxide (SO2), nitrogen oxides (NOx), oxidized mercury, and fine particulate matter)
10) Phenix Clean Combustion
The Phenix Clean Combustion System is an advanced hybrid coal gasification/combustion
process that prevents the formation of NOx and SO2 emissions when burning coal.3
11) e-SCRUB
The e-SCRUB process is :similar to the PowerSpan technology in that it uses an energy source to
oxidize pollutants in the flue gas. ttowever, there are some variations in the oxidation energy
source and the byproduct recovery systems.
PM Control Technologies
PNM
Particulate matter emissions can only be controlled by post-combustion control technologies.
identified the following technologies as available in their BART analysis for PM.
1) Flue Gas Conditioning with Hot-Side ESP
Flue gas conditioning improves the collection efficiency of particulate matter in the ESP. Flue
gas leaving the air heater into the ESP can be conditioned by addition of ionic compounds, such
as SO3 or ammonia. These compounds combine with the moisture in the flue gas and are
deposited on the surface of the fly ash particles. This will increase the conductivity of the fly ash
and make it more suitable for capture.3
2) Pulse Jet Fabric Filter (PJFF)

In PJFFs, the flue gas typically enters the compartment hopper and passes from the outside of the
bag to the inside of the bag, depositing particulate on the outside of the bag. To prevent collapse
of the bag, a metal cage is installed on the inside of the bag. The flue gas passes up through the
center of the bag into the output plenum. Cleaning is performed by initiating a downward pulse
of air into the top of the bag. The pulse causes a ripple effect along the length of the bag. This
releases the dust cake from the bag’s exterior surface, allowing the dust to fall into the hopper)
3) Compact Hybrid Particulate Collector

A variant of the PJFF is the compact hybrid particulate collector. This is a high air to cloth (A/C)
ratio fabric filter installed downstream of existing particulate collection devices where the
majority of PM has been removed.3
4) Max-9 Electrostatic Fabric Filter
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The Max-9 filter is essentially a high-efficiency PJFF utilizing a discharge electrode as in an ESP.
However, there are no collector plates. When the dust particles are charged, they are attracted to
the grounded metal cage inside the filter element, just as they would be attracted to the collecting
plates in an ordinary precipitator.3
S_Ltep 2 of the BART Analysis: Eliminate Technically Infeasible Control Technologies

NOx Control Technologies
PNM excluded several of the identified NOx controls due to technical infeasibility. In the BART analysis
application, PNM excluded the following NOx control technologies:
1) Selective Non-Catalytic Reduction

PNM determined in its submittal of June 6, 2007 that SNCR technology was technically
infeasible because the technology was unable to meet the presumptive limits for NOx; determined
by EPA to be 0.23 lb NOx/MMBtu for dry bottom, wall-fired boilers burning sub-bituminous
coal. A vendor estimated that the technology could only achieve 0.24 lb NOx/MMBtu. In order
for the technology to achieve the presumptive limit, PNM stated that ammonia slip limit would
need to be raised from 5 ppm to 10 ppm, and that this higher ammonia slip posed additional
operational problems.
The Department did not agree with PNM’s argument that because SNCR could not meet the
presumptive limits the technology should be eliminated as technically infeasible. Therefore the
Department requested PNM to perfi~rm the complete 5-factor BART analysis required by the
Guidelines on SNCR. PNM submitted the five-factor analysis of SNCR in a subsequent
submittal dated May 30, 2008, an updated analysis of Fuel Tech’s SNCR on February 11,2011,
and an additional updated analysis on April l, 2013.
2) Natural Gas Reburn
PNM determined that the current boiler space inhibits sufficient residence time for the natural gas
reburn zone. The Department accepts PNM’s elimination of" this technology due to space
limitations.

3) Nalco Mobotec ROFA and Rotamix
PNM determined the Rotamix technology was technically infeasible due to limited application at
coal-fired boilers equivalent to the size of Units 1-4 at SJGS. PNM determined ROFA
technology was technically infeasible because ROFA is a variant of OFA, which at the time was
being installed at Units 1-4 at SJGS.
The Department did not atgee with PNM’s position that Rotamix has limited application at coalfired boilers equivalent to the size of Units l-4 at SJGS. The Department did not agree that
because ROFA is a variant of OFA, the technology can be eliminated as technically infeasible.
Therefore, the Department requested PNM perform the complete 5-factor analysis for ROFA and
Rotamix. PNM performed the analysis and submitted the analysis in two subsequent submittals
dated March 29, 2008 and August 29, 2008.
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4) NOxStar
NOxStar currently has only one ma.jor installation in the US. In addition, PNM stated that in
recent discussions the supplier has identified limited ability and willingness to market the
commercial technology. The Department agrees that this technology has limited application to
large coal-fired boilers and is not technically feasible.
5) ECOTUBE
The ECOTUBE technology has been demonstrated on industrial!small boilers firing solid waste,
wood, and biomass.3 ECOTUBE has limited application to boilers similar to Units 1-4 at the
SJGS. The Department agrees that this technology has limited application to large coal-fired
boilers and is not technically feasible.
6) PowerSpan
PowerSpan has not been demonstrated on large boilers, such as Units 1-4 at SJGS. The
Department agrees that this technology has limited application to large coal-fired boilers and is
not technically feasible.
7) Phenix Clean Combustion

PNM determined that the Phenix Clean Combustion system is still in the demonstration and
testing stage and there are no commercial retrofits at facilities similar to SJGS. The Department
agrees that this technology has no demonstrated application to the source type and is not
technically feasible.
8) e-SCRUB

PNM determined that the e-SCRUB technology has only one known medium scale installation
with limited data. The Department agrees that the technology should be considered technically
infeasible due to limited demonstrated applications.
PM Control Technologies
PNIvl excluded the following PM control technologies as technically infeasible:
1) Flue Gas Conditioning with Hot-Side ESP
Flue gas conditioning does improve collection efficiencies, but will not achieve an emission limit
lower than the current PM limit in their air quality ipermit. The Department agrees that flue gas
conditioning control technology should not be considered in the BART analysis. Because the
vendor was unable to guarantee a lower emission rate, the technology does not need to undergo
the three additional factors of the five factor analysis.
2) Compact Hybrid Particulate Collector

The compact hybrid particulate collector does not provide a performance guarantee lower than
the current permitted limit for PM. The Department agrees that the compact hybrid PM control
technology should not be considered in the BART analysis. Because the vendor was unable to
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guarantee a lower emission rate, the technology does not need to undergo the three additional
factors of the five factor analysis.
3) Max-9 Electrostatic Fabric Filter

The Max-9 electrostatic fabric filter has been installed in a small-sized utility boiler, but there are
no commercial installations of a similar size to Units 1-4 at SJGS. The Department agrees that
the limited application of this technology to large utility boilers justifies removing the technology
as technically infeasible.
During the Department review of available PM control technologies, the Department requested PNM to
perform a complete five-factor BART analysis on Wet Electrostatic: Precipitator (WESP). The
Department believes this technology should have been identified as technically feasible in Step 1 of the
PM BART analysis. PNM performed a complete five-factor BART analysis on WESP and PJFF and
submitted a report in a subsequent submittal dated August 2:8, 2008.

Step 3 of the BART Analysis: Evaluate Control Effectiveness of Remaining Control Technologies
PNM contracted with B&V and S,&L to determine the control effectiveness of each remaining available
NOx and PM control technology for Units 1-4. The control efficiencies of each of the NOx control
technologies are summarized in Tables 2 - 5, and the control efficiencies of the PM control technologies
are summarized in Tables 6 - 9.
Table 2: NOx Control Effectiveness for Unit 1
Control Technology
Control
Baseline
Efficiency
Emissions
(tpy)
(%)
Pre-.Consent Decree
NA
NA
(Pre-CD)
CD
ROIr’A
Rotamix (SNCR)
SNCR
ROFA/Rotamix
SCFUSNCR Hybrid
SCR

23
13
23
23

5394
4140
4140
4140

33

4140

4O
83

4140
4140

Emissions
Reduction
OpY)
NA

Controlled
Emission Rate
(lb/MMBtu)
0.43

Controlled
Emission Rate
(tpy)
5394

1254
552
966
966
1380
1656
3450

0.30
0.26
0.23
0.23

4140
3588
3174
3174

0.20

2760

0.18
0.05

2484
690
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Table 3: NOx Control Effectiveness for Unit 2
Control Technology
Control
Baseline
NA

Emissions
(tpy)
NA

Emissions
Reduction
(tpy)
NA

Controlled
Emission Rate
(lb,3AMBtu)
0.45

Controlled
Emission Rate
(tpy)
6179

33
13
23
23
33
40
83

6179
4119
4119
4119
4119
4119
4119

2060
549
961
!)61
1373
1648
3432

0.30
0.26
0.23
0.23
0.20
0.18
0.05

4119
3570
3158
3158
2746
2471
687

Emissions
Reduction
(tpy)
NA

Controlled
Emission Rate
(lb/MMBtu)
0.42

Controlled
Emission Rate
(tpy)
9004

2573
857
1500
1500
2144
2572
5359

0.30
0.26
0.23
0.23
0.20
0.18
0.05

6431
5574
493!
4931
4287
3859
1072

Emissions
Reduction
(Ipy)
NA

Controlled
Emission Rate
(lb/MMBtu)
0.42

Controlled
Emission Rate
(tpy)
8833

2524

0.30

6309

841
1472
1472
2103
2:524
5:257

0.26
0.23
0.23
0.20
0.18
0.05

5468
4837
4837
4206
3786
1052

(%)
NA

Emissions
(tpy)
NA

Emissions
Reduction
(tpy)
NA

Controlled
Emission Rate
(lb:MMBtu)
0.050

Controlled
Emission Rate
(tpy)
69O

70
33

690
207

483
69

0.015
0.010

207
138

Efficiency

(%)
Pre-Consent Decree
(Pre-CD)
CD
ROFA
Rolamix (SNCR)
SNCR
ROFA/Rotamix
SCRJSNCR Hybrid
SCR

Table 4: NOx Control Effectiveness for Unit 3
Control Technology
Control
Baseline
Efficiency
Emissions
(tpy)
(%)
Pre-Consent Decree
NA
NA
(Pre-CD)
CD
ROFA
Rotamix (SNCR)
SNCR
ROFA/Rotamix
SCIUSNCR Hybrid
SCR

29
13
23
23
33
40
83

9004
6431
6431
6431
6431
6431
64o 1

Table 5: NOx Control Effectiveness for Unit 4
Control Technology
Control
Baseline
Efficiency

(%)
Pre-.Consent Decree
(Pre-CD)
CD
ROFA
Rotamix (SNCR)
SNCR
ROFA/Rotamix
SCR/SNCR Hybrid
SCR

Emissions
(tpy)

NA

NA

29
15
23
23
33
40
83

8833
6309
6309
6309
6309
6309
6309

Table 6: PM Conlrol Effectiveness; for Unit 1
Control Technology
Control
Baseline
Efficiency
Pre-Consent Decree
(Pre-CD)
PJFF (CD)
WESP
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Table 7: PM Control Effectiveness for Unit 2
Control Technology
Control
Baseline
Efficiency
Pre.-Consent Decree
(Pre-CD)
PJFF (CD)
WESP

(%)
NA

Emissions
(tpy)
NA

70
33

687
206

Table 8: PMControl Effectiveness for Unit3
Control Technology
Con~ol
Baseline
Efficiency
Emissions
(tpy)
(%)
NA
Pre-.Consent Decree
NA
(Pre-CD)
PJFF (CD)
WESP

70
33

1072
322

Table 9: PM Control Effectiveness for Unit 4
Control Technology
Control
Baseline
Efficiency
Emissions
(tpy)
(%)
Pre-Consent Decree
NA
NA
(Pre-CD)
1052
PJFF (CD)
70
33
315
WESP

Emissions
Reduction
(tpy)
NA

Controlled
Emission Rate
(lb/MMBtu)
0.050

Controlled
Emission Rate

481
69

0.015
0.010

206
137

Emissions
Reduction
(tpy)
NA

Controlled
Emission Rate
(lb/MMBtu)
0.050

Controlled
Emission Rate

750
108

0.015
0.010

322
214

Emissions
Reduction
(tpy)
NA

Controlled
Emission Rate
(lbfMMBtu)
0.050

Controlled
Emission Rate
(tpy)
1052

7’37
105

0.015
0.010

315
210

(tpy)
687

(tpy)
1072

Step 4 of the BART Analysis: Perform Impacts Analysis of Remaining Control Technologies
The: Guidelines require states to consider four types of impact analysis in Step 4 of the BART analysis.
These four types of impacts consider the costs of compliance, energy impacts, non-air quality
environmental impacts, and remaining useful life of the facility. These impacts are included in the costeffectiveness of each additional control technology and allow comparisons to be made between the
remaining controls. B&V performed an impact analysis for the remaining NOx and PM control
tecEnologies in accordance with the Guidelines.
B&V and S&L prepared the design parameters and developed estimates of capital and annual costs for
applications of SCR, SNCR, SCRJSNCR Hybrid, ROFA, Rotamix, ROFA/Rotamix, PJFF, and WESP
tecEnologies. B&V relied on a number of sources to prepare the design parameters, including
information from the Nalco Mobotec equipment vendors, SCR and SNCR equipment vendors, EPA cost
manuals, engineering and performance data, and B&V’s own in-house engineering estimates.
PNM evaluated the energy impacts, non-air quality environmental impacts, and remaining useful life of
all additional technically feasible control options for NOx and PM. Energy impacts from control
equipment that consume auxiliary power during operation were considered for all control options. For
SCR, SNCR and SCR/SNCR Hybrid technology, the non-air quality environmental impacts included the
consideration of water usage and waste generated from each control technology. For WESP technology,
PNM considered the auxiliary power consumption to operate the WESP and fans, and the additional water
consumption and waste water disposal requirements from operating the WESP. Lastly, the remaining
useful life was defined as 20 years, except for the 2013 analysis for 4 SCR, 4 SNCR and 2 SNCR/2
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Shutdown which used a remaining useful life of 30 years. Therefore, no additional cost adjustments for a
short remaining useful boiler life need to be considered. The results of the impact analyses for additional
NOx and PM control technologies are summarized in Tables 10 and 11 on the following pages.
Following the initial submittal, the Department made additional requests for information on the impact
analysis for SCR, SNCR, ROFA, Rotamix and WESP, and fbr further consideration of inherent and
additional control of SO3 from both the SCR and SCR/SNCR Hybrid technology.
SCR Costs
The Department reviewed the original cost analysis for SCR technology and subsequently requested that
PNM provide additional information on the basis of their cost analysis of SCR technology. In response to
the request, B&V provided additional clarification for the cost analysis for SCR technology and submitted
it to the Department on March 29, 2008. The submittal discussed how the OAQPS cost control manual is
an insufficient method for determining actual costs of retrofitting the SJGS with SCR and provided a
comparison between cost estimation based on the OAQPS manual and the B&V provided estimate.

In April, 2013, PNM submitted an updated cost analysis of SCR prepared by S&L. PNM contracted with
S&L to prepare a conceptual design, project cost estimate and technical portions of an Engineer,
Procurement, and Construction plan. S&L used budgetary quotes from equipment vendors for the major
components and S&L’s in-house database of equipment and material costs for similar projects. For the
revised 2013 analysis for 4 SCR, 4 SNCR, and 2 SNCR/2 Shutdown, the capital cost estimates are stated
in 2013 dollars. The previously submitted cost analyses for other alternatives used 2010 dollars. Because
the rate of inflation between 2013 and 2010 was minimal (1.07 percent), the costs are comparable.
Consideration of SO~ Control
PNM’s initial analysis of SCR and SCR/SNCR technology took into consideration additional oxidation of
SO:: to SO3 across the SCR catalyst bed. The Department requested PNM to consider inherent removal of
SO:~ emissions from existing air pollution control equipment, and removal of SOa emissions through
installation of sorbent injection. PNM responded with an amended submittal addressing both inherent
and add-on removal of SO3. PNM’s submittal provided cost estimates of the sorbent injection system and
updated visibility modeling for both SCR and SCR/SNCR Hybrid technologies.

The, updated 2013 analysis of 4 SCR, 4 SNCR, and 2 SNCR/2 Shutdown uses EPA estimates of SO3
emissions from the 2011 EPA Federal Implementation Plan (FIP) analysis.
SNCR~ WESP, ROFA~ and Rotamix Review
PN/vl provided additional impact analyses of SNCR, WESP, ROFA, and Rotamix technologies and
submitted those updates to the Department. Please refer to the Chronology of Submissions located earlier
in this document for an overview of the specific updates to these technologies.
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Table 10: Impact Analysis and Cost Effectiveness of Additional NOx Control Technologies
Control
Technology

Emission
Performance
Level
(lb/MMBtu)

Expected
Emission
Rate (tpy)

Expected
Emission
Reduction
(tp~/)

Total Capital
Investment
(TCI) (1,0005)

Total
Annualized
Cost
(TAC) (1,0005)

Cost
Effectiveness
(S/ton)

Incremental
Cost
Effectiveness
(S/ton)

Energy
Impacts
(1,0005)

Non-Air
Impacts
(1,0005)

0.05

690

3,450

180,862

22,165

6,425

6,749

746

NA1

0.18
0.20
0.23
0.23
0.26
0.30
0.43

2,484
2,760
3,174
3,174
3,588
4,140
5,394

1,656
1,380
966
966
552
1,254
NA

110,683
30,790
11,822
17,392
19,256
14,580
NA

16,816

10,154

6,902
3,597
5,400
3,549
1,422
NA

5,001
3,723
5,590
6,429
1,134
NA

35,917
7,982
116
80
-NA
NA

706
1,413
51
43
1,363
NA~
NA

1,762
3

0.05

687

3,433

203,360

24,562

7,157

7,755

729

NA~

0.18
0.20
0.23
0.23
0.26
0.30
0.45

2,471
2,746
3,158
3,158
3,570
4,119
6,179

1,648
1,373
961
5)61
549
2,.060
NA

115,151
30,790
11,822
17,392
19,256
14,126
NA

17,306
6,902
3,597
5,400
3,549
1,378
NA

10,503
5,027
3,742
5,618
6,462
669
NA

37,887
8,024
117
80
-NA
NA

346
1,413
51
43
1,363
NA~
NA

1,762
3
4
NA~
NA~
NA~
NAl

0.05

1,072

5,359

264,208

32,585

6,080

6,313

1,107

NA1

0.18
0.20
0.23
0.23
0.26
0.30
0.42

3,859
4 287

178,759
35,724
13,919
17,163
22,081
12,715
NA

26,604
9,810
4,988
8,224
5,231
1,240
NA

10,342
4,5’76
3,324
5,480
6,100
482
NA

39,171
7,498
-378
-578
-NA
NA

507
2,810
84
51
2,725
NAt

2,658
5

4,931
4,931
5,574
6,431
9,004

2,572
2,144
1,501
1,501
857
2,573
NA

NA

5
NA~
NAI
NAt
NA1

0.05

1,052

5,257

235,940

29,508

5,613

5,623

1,102

NA~

0.18
0.20
0.23
0.23
0.26
0.30
0.42

3,786
4,206
4,837
4,837
5 468
6,309
8,833

2,524
2,103
1,472
1,472
841
2,524
NA

171,412
35,724
13,919
17,163
22,081
12,870
NA

25,808
9,810
4,988
8,224
5,231
1,256
NA

10,226
4,664
3,388
5,587
6,218
498
NA

38,034
7,643
-385

507
2,810
84

-590
-NA
NA

51
2,725
NA1
NA

2,658
5
5
NA~
NA1
NAI
NAI

Unit 1[
SCR + sorbent
(Fie)

SNCR/SCR
Hybrid
ROFA/Rotamix
Rotamix
(SNCR)
SNCR
ROFA
Consent Decree
Pre-CD

4
NA1
NA1
NA~
NA 1

Unit 2
SCR + sorbent
(FIP)

SNCWSCR
Hybrid

ROFA/Romm ix
Rotamix

(SNCR)
SNCR
ROFA

Consent Decree
Pre-CD

Unit 3
SCR + sorbent
(FIP)
SNCWSCR
H~brid
ROFA/Rotamix
Rotamix
(SNCR)
SNCR
ROFA

Consent Decree
Pre-CD

Unit 4,
SCR + so,bent
(F1P)
SNCR!SCR
HTbrid
ROFA/Rotamix
Rotamix
(SNCR)
SNCR
ROFA

Consent Decree

Pre-CD
1 PNM performed an impact analysis for these technologies and incorporated any monetized energy’ or non-air environmental impacts into the
cost ~,nalysis.
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Table l 1: Impact Analysis and Cost Effectiveness of Additional PM Control Technologies
Control

Emission

Expected

Expec~Ied

Total Capital

Total

Cost

Energy

Technology

Performance

Emission

Emission

Investment

Annualized

Incremental
Cost

Effectiveness

Impacts

Level
(lb/MMBtu)

Rate (tpy)

Reduction
(tpy)

(TCI) (1,0005)

Cost (TAC)
(1,0005)

Effectiveness
(S/ton)

(S/ton)

99,308
67,072

11,855
10,427

20,696
NA

171,812
21,588

1,112
4,488

NA

NA

NA

NA

NA

NA

(l,OOOS)

Non-Air
Impacts

0,ooo$)

Unit 1
WESP
PJFF
(CD)
Pre-CD

0.010
0.015

138
207

69
483

0.050

690

0.010
0.015

137
207

70
480

99,663
69,840

11,895
10,764

16,157
NA

169,929
22,425

1,112
4,488

NA~
NA~

0.050

687

NA

NA

NA

NA

NA

NA

NA

0.010
0.015

214
322

108
750

129,565
72,696

15,558
12,454

28,741
NA

1,728
6,895

NA~
NA~

0.050

1072

NA

NA

NA

NA

NA

NA

Unit 2
WESP
PJFF

(CD)
Pre-CD
Unit 3
WESP
PJFF
(CD)
Pre-CD

144,056
16,605

NA

Unit 4
NA~
WESP
0.010
210
105
130,012
15,609
29,352
148,657
1,728
PJFF
0.015
315
737
73,328
12,527
NA
16,997
6,895
NA~
(CD)
NA
NA
NA
Pre-CD
0.050
1052
NA
NA
NA
NA
PNM performed an impact analysis for these technologies and incorporated any monetized energy or non-air environmental impacts
into the cost analysis.

Step 5 of the BART Analysis: Visibility Impacts Analysis of Remaining Control Technologies
The Guidelines require states to assess visibility improvement based on the modeled change in visibility
impacts for the pre-control and post-control emission scenarios.
The objective of this source-specific, refined modeling analysis report is to describe the methodologies
and procedures of visibility modeling to support the BART engineering analysis for PNM’s SJGS Units
1, 2, 3, and 4. These units were identified as subject-to-BART by the Department based on BART
screening exemption modeling conducted by the Western Regional Air Partnership’s (WRAP) Regional
Modeling Center (RMC). Based on the results of the WRAP screening modeling, PNM SJGS was
required to conduct a refined BART analysis that included CALPUFF visibility modeling for the facility.
The modeling approach followed the requirements described in the WRAP’s BART modeling protocol,
CALMET/CALPUFF Protocol for BART Exemption Screening Analysis Jbr Class I Areas in the Western
United States dated August 15, 2006.

The CALPUFF modeling system is described below, followed by a description of the modeling analysis
perfbrmed in 2011, and, finally, by a description of the updated modeling performed in 2013 that takes
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into consideration the State Alternative (2 SNCR/2 Shutdown), and compares it to the state’s 2011 NOx
BART determination of 4 SNCRs and the EPA FIP BART determination of 4 SCRs.
CALPUFF System
The CALPUFF modeling system consists of a meteorological data pre-processor (CALMET), an air
dispersion model (CALPUFF), and post-processor programs (POSTUTIL, CALSUM, CALPOST). The
CALPUFF model was developed as a non-steady-state air quality modeling system for assessing the
effects of time-varying and space-varying meteorological conditions on pollutant transport,
transformation, and removal.
CALMET is a diagnostic wind model that develops hourly wind and temperature fields in a threedimensional, gridded modeling domain. Meteorological inputs to CALMET can include surface and
upper-air observations from multiple meteorological monitoring stations. Additionally, the CALMET
model can utilize gridded analysis fields from various mesoscale models such as MM5 to better represent
regional wind flows and complex terrain circulations. Asseciated two-dimensional fields such as mixing
height, land use, and surface roughness are included in the input to CALMET. The CALMET model
allows the user to "weight" various terrain intluence parameters in the vertical and horizontal directions
by defining the radius of influence for surface and upper-air stations.
CALPUFF is a multi-layer, Lagrangian puff dispersion model. CALPUFF can be driven by the threedimensional wind fields developed by the CALMET model (refined mode), or by data from a single
surface and upper-air station in a tbrmat consistent with the meteorological files used to drive steady-state
dispersion models. All far-field modeling assessments described here were completed using the
CALPUFF model in the refined mode.

CALSUM is a post-processing program that can operate on multiple CALPUFF output files to combine
the results for fi~rther post-processing. POSTUTIL is a post-processing program that combines the
concentrations, wet and dry deposition flux files created by CALPUFF to calculate the total nitrogen and
total sulfur deposition fluxes froxn nitrogen dioxide (NO2), nitrates (NO3-), nitric acid (HNO3), sulfur
dioxide (SO2) and sulfates (SO4~). CALPOST is a post-processing program that can read the CALPUFF
(or POSTUTIL or CALSUM) output files and calculate the impacts to visibility.
The 2011 refined CALPUFF modeling was conducted with the version of the CALPUFF system
recommended by the WRAP BART modeling protocol. The 2013 refined CALPUFF modeling was
conducted with the version of the CALPUFF system recommended by the EPA Version designations of
the key programs listed in Table 12.
Table 12: CALPUFF System Used
Version
CALMET

6.211

060414

070623

051122

5.8
5.8
1.56
1.33

CALPUFF

6.112

060412

POSTUTIL

1.52

060412

CALSUM

1.33

CALPOST

6.131

060410

6.221

080724

070623
070627
051122
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Meteorological Data Processing (CALMET)
The CALMET model was used to construct an initial three-dimensional windfield using data from the
MM5 model. Surface and upper-air data were input to CALMET to adjust the initial windfields. Because
the MM5 data were afforded to simulate atmospheric variables on the CALMET windfields, the daily
MM5 meteorological data files provided by the WRAP RMC for the years 2001, 2002, and 2003 were
utilized as input into CALMET fi~r the 2011 analysis. In the 2013 updated analysis, surface, upper air,
precipitation, and MM5 data were provided by EPA. Locations of the observations that were input to
CALMET for both the 2011 analysis and the 2013 analysis, including surface and precipitation stations,
are shown in Figures 1 and 2. Default settings were used. in the CALMET input files for most of the
technical options. Table 13 lists the key user-defined CALMET settings that were selected.
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Table 13: Key User-Defined CALMET Settings

PMAP

Map projection

LCC

LCC

DGRIDKM

Grid spacing (~krn)

4

4

NZ

Number of layers

11
0, 20, 100, 200, 350,
500, 750, 1000,
2000, 3000, 4000,
5000

ll
0,20,100,200,350,
500,750,1000,
2000,3000,4000,
5000

ZFACE

Cell ![’ace heights (m)

NOOBS

1 =Use of surface and precipitation (no upper air
observations); use MM5 for upper air data

1

0

IEXTRP

Extrapolate sur£ace wind obs to upper lew,q

1

-4

PdVIIN2

Minimum distance for extrapolation

4

4

IPROG

14

14

1;UVIAX 1

Use gridded prognostic model output
Maximum radius of influence (surface layer,

50

100

P, MAX2

Maximum radius of influence (layers aloft, kin)

100

20O

10

10

100

50

200

100

1

0

krn)

TERRAD
R1

ITPROG

Radius of influence for terrain (km)
~

Relative weighting of first guess wind field and
observation (km)
Relative weighting aloft (km)
3D temperature from observations or from
MM5

CALPUFF Modeling Setup

To allow chemical transformations within CALPUFF using the recom~nended chemistry mechanism
(MESOPUFF II), the model required input of background ozone and ammonia concentrations.
Background ozone concentrations are important for the photochemical conversion of SO2 and NOx to
SO4 and NO3, respectively. In the 2011 analysis, for ozone, the hourly ozone concentration files that
were used by the WRAP RMC in the initial modeling were used for the BART technology evaluation.
In addition to the hourly ozone data, the same monthly aw~rage background ozone value of 80 ppb that
was. used in the initial modeling was used in this modeling for times when hourly ozone data were not
available. In the 2013 analysis, the hourly ozone concentrations files that came directly from EPA were
use,] and the ozone concentration of 80 ppb was used for the missing hours in the ozone data files.
For ammonia, in the 2011 analysis;, the monthly variable background ammonia concentrations were used
for the BART modeling analysis. They are as follows:
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In the 2013 analysis, a constant antmonia background concentration of 1.0 ppb was used.
There are many Class I areas within and surrounding New Mexico. On the basis of distance from BART
apF, licable sources, topography, and meteorology, the screening modeling conducted by WRAP RMC
determined that 16 Class I areas needed to be addressed in the BART analysis. The applicable Class I
areas included in the BART analysis are located within 300 km of the SJGS facility. As shown in Figure
3, the nearest Class I area is Mesa Verde National Park, located approximately 40 km north of the facility
and the most distant Class I area is Grand Canyon National Park, located approximately 300 km west of
the facility. All Class I area distances from the facility fall within the range recommended for CALPUFF
application. The 16 Class I areas are identified in Table 15 and an illustration of the receptors used in the
2011 and 2013 modeling analyses for each Class I area is provided in Appendix B. The CALPUFF
analyses used an array of discrete receptors with receptor elevations for the Class I areas, which were
created and distributed by the National Park Service (NPS).
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Table 15: Class I Areas
1. Mesa Verde National Park (MEVE)
2. Weminuche Wilderness (WEM1)
3. San Pedro Parks Wilderness (SAPE)
4. La Garita Wilderness (LAGA)
5. Canyonlands National Park (CANY)
6. B, lack Canyon of the Gunnison National Park (BLCA)
7. Bandelier National Monument (BAND)
8. Petrified Forest National Park (PEFO)

9. West Elk Wilderness (WEEL)
10..Arches National Park (ARCH)
11. Capitol Reef National Park (CARE)
12. Pecos Wilderness (PECO)
13. Wheeler Peak Wilderness (WHPE)
14. Great Sand Dunes National Park (GRSA)
15. Maroon Bells-Snowmass Wilderness
(MABE)
16. Grand Canyon National Park (GRCA)

CALPUFF Inputs - Pre-Consent Decree, Baseline and Control Options

Source release parameters and emissions for pre-consent decree, baseline and control options for each unit
are shown in Tables 16 through 19.
(1) Emissions levels (lb/MMBtu) are shown on an annual aw,’rage basis.
(2) Emissions (lb/hr) calculations were based on the emissions level (lb/MMBtu) and design heat basis.
(3) Emissions levels listed were based on performance guarantees provided by the equipment vendor.
(4) For the 2011 analysis, HzSO4 is assumed to be 100 percent of the SO~ emissions calculated by the NPS
Speciation Spreadsheet. The 2013 analysis utilizes the Electric Power Research Institute (EPRI)
methodology.

San Juan Generating Station
BART Assessment
Page 29
Visibilit~ Post-Processing (CALPOST)
In the 2011 analysis, visibility (or 98th percentile delta deciview (dv)) was calculated using Method 6 in
CALPOST and Annual Average Natural Conditions, as recommended by the WRAP RMC protocol.
The 2013 analysis used the revised IMPROVE equation (Method 8) and the Annual Average Natural
Conditions, as recommended by IEPA. The Annual Average Natural Conditions used in the 2011 and
2013 analyses are shown in Table 20. They are specifically fi)r the western half of the United States,
included in Table 2-1 of EPA’s Guidance Jbr Estimating Natural Visibility Conditions Under Regional
Haze Rule (EPA-454/B-03-O05, September 2003).

Table 20: Average Annual Natural Background Levels(a)

A~nmonium Sulfate
Ammonium Nitrate
Organic Carbon Mass
Elemental Carbon
Soil
Coarse Mass

0.12
0.10
0.47
0.02
0.50
3.00
(a)Table 2-1 of the EPA’s Guidance for Estimating Natural
Visibility Conditions under the Regional Haze Rule.

Modeling Results of 2011 Analvsis
Using the air dispersion modeling methodology outlined in the previous section, a CALPUFF model run
was conducted, with meteorological data for the years 2001-2003, for the following control technologies
for each unit: for NOx, pre-conserlt decree, Consent Decree, SNCR or Rotamix, ROFA/Rotamix, ROFA,
SCR/SNCR Hybrid (SCR/SNCR Hybrid with Inherent SO3 Removal), SCR with Sorbent (SCR with
Inherent SO3 Removal and Sorbent Injection); and for PM, pre-consent decree, Consent Decree, PJFF,
and WESP. To simplify the quantity of the modeling results, total visibility impacts at all 16 Class I areas
were used to make comparisons of each control technology’s performance.
For both the facility-wide and unit-by-unit modeling analysis conducted, the expected degree of visibility
impact for each control technology was determined as the difference between the projected visibility
impact after installation of that control and annual average natural visibility conditions, for each receptor
at each of the 16 Class I areas. The difference is given as delta-deciview (delta-dv).
Visibility Impact of NOx Control Technology
The’, results of the visibility modeling for Unit 1, Unit 2, Unit 3, and Unit 4 for each of the NOx control
technologies are summarized in Figures 4-7:

Fig~are 4 illustrates the maximum visibility deciview impact for each NOx control technology seen at
each Class I area for the years 2001-2003 on a facility-wide basis.
Figure 5 illustrates the maximum visibility deciview impact for each NOx control technology seen at
each Class I area for the years 2001-2003 on a unit-by-unit basis.
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Figure 6 illustrates the maximum visibility deciview impact for each NOx control technology seen at
Mesa Verde National Park for the years 2001-2003 on a facility-wide basis.
Figure 7 illustrates the maximum visibility deciview impact for each NOx control technology seen at
Mesa Verde National Park for the years 2001-2003 on a unit-by-unit basis.
Visibility Impact of PM Control Technology
The visibility modeling performed for the WESP control option was performed on a facility-wide and
unit-by-unit basis. The results of the facility-wide analysis demonstrated a net improvement of 0.62 dv at
Mesa Verde National Park and a 0’. 14 dv improvement at San Pedro Parks Wilderness Area. The amount
of visibility improvement at all other Class I areas was equal to or less than 0.1 dv improvement.
The’, results of the unit-by-unit impact analysis demonstrate a 0.21 dv improvement for Units 3 and 4 at
Me’sa Verde National Park. However, all other impact analyses show less than a 0.1 dv improvement at
any of the Class I areas for Units 1-4.
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Figure 4: Total Amount of the Visibility Impacts at All 16 Class I Areas Using 2001-2003 Meteorological
Data (facility-wide impact) (2011 Analysis)
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Figure 5" Total Amount of the Visiibility Impacts at All 16 Class I Areas Using 2001-2003 Meteorological
Data (units 1, 2, 3, and 4) (2011 Analysis)
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Fig~are 6: Visibility Impact at Mesa Verde National Park Using 2001-2003 Meteorological Data (facilitywide impact) (2011 Analysis)
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Figare 7: Visibility Impact at Mesa Verde National Park Using 2001-2003 Meteorological Data (units 1,
2, 3, and 4) (2011 Analysis)
Updated Visibility Modeling Assessment Submitted April 1~ 2013

PNM submitted updated visibility modeling for SJGS with revised emission estimates for sulfur dioxide
(SO:), sulfuric acid (H2SO4), and total particulate matter (TPM). The modeling analysis compared
available nitrogen oxide (NOx) control technologies including selective catalytic reduction (SCR),
selective non-catalytic reduction (SNCR), as well as unit retirements as an alternative operating scenario
that had not previously been analyzed, as described in Table 21 below. The previously evaluated
alternatives (e.g., Consent Decree, ROFA/Rotamix, SCR/SNCR Hybrid, and ROFA) were not further
evaluated in the 2013 analysis. The results of the analysis for those alternatives are included in Steps 1
through 5 above. PNM’s updated BART modeling incorporated SJGS’s new SO~ and total particulate
matter (TPM) emission rates of 0.15 lb/MMBtu and 0.034 lb/MMBtu, respectively, from the current NSR
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permit effective August 31, 2012. These emission limits have been incorporated into the Baseline
modeling scenario, including the EPA’s FIP scenario representing four SCRs, and the NMED’s 2011 SIP
scenario representing four SNCRs. The updated BART modeling also incorporated H2SO4 emission rates
of 0.00026 lb/MMBtu and 0.000046 lb/MMBtu for SCR ’,and non-SCR, respectively, for the scenarios
detailed in Table 21.
PNM utilized the EPA-approved CALPUFF version 5.8, the CALMET data set originally created by
EPA, and modeling input files as modified by EPA to reflect the source specific parameters for the
specific modeling scenarios. The modeled CALPUFF domain, receptors, ozone data, and CALMET data
used in this analysis came directly from EPA. Additionally, the surface, upper air, and precipitation
stations used to make the CALMET files were also directly delivered from the EPA.
The NMED approved the use of .all of the input parameters and data compiled by EPA for the updated
modeling analysis. The condensable particulate matter (PM) emission rates used in the 2013 modeling
were based on the facility’s total particulate matter emis~don limit as established in the NSR permit
effective August 31, 2012. PNM utilized the default ammonia background concentration of 1 ppb and the
revised IMPROVE equation (Method 8) to calculate the 98th percentile delta deciview (dv) from modeled
pollutant concentrations.
The meteorology used for the SJGS BART analysis followed EPA’s methodology described in the
Technical Support Document (TSD) and included with EPA’s proposed 2011 FIP7. The modeling
analysis was performed on a year-by-year basis for the facility-wide impact for the four scenarios.
Ammonia slip (ammonia that is not fully reacted and is emitted to atmosphere) associated with
combustion NOx reduction systems may be higher than 1 ppb. However, ammonia slip was not
considered in the modeling analysis. Considering the 1 ppb ammonia background and the reductions in
NOx, ammonia slip would have a negligible impact on visibility from any of the scenarios. EPA had
determined in the FIP that ammonia slip would not significantly impact visibility improvement due to
re&actions in NOx and SOz anticipated in the 4-SCR scenario. The CALPUFF system used for the 2011
modeling and the updated modeling is summarized in Table 12. The emissions and stack parameters for
the updated modeling are shown in Tables 16 through 19.
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Baseline

Units 1-4 operating only with existing air pollution control technology and new
permitted SO2 and Total Particulate Matter (TPM) emission rates of 0.15
Ib/MMBtu and 0.034 lb/MMBtu, respectively.
Sulfuric Acid (H2SO4) emission rate of 0.000046 lb/MMBtu

4 SCR

Units 1-4 operating with existing air pollution control technology and with new
SCR installation; NOx at 0.05 lb/MMBtu and new permitted SO2 and TPM
emission rates of 0.15 lb/MMBtu and 0.034 lb/MMBtu, respectively.
Sulfuric. Acid (H_~SO4) emission rate of 0.00026 lb/MMBtu

4 SNCR

Units 1.-4 operating with existing air pollution control technology and with new
SNCR installation; NOx at 0.23 lb/MMBtu and new permitted SO2 and TPM
emission rates of 0.15 lb/MMBtu and 0.034 lb/MMBtu, respectively.

Sulfuric Acid (H2SO4) emission rate of 0.000046 lb/MMBtu
2 SNCR/2 Shutdown

Units 2 & 3 retired, Units 1 & 4 operating with existing air pollution control
technology and with new SNCR installation; NOx at 0.23 lb/MMBtu, permitted
TPM eraission rate of 0.034 lb/MMBtu, and a reduced SO2 emission rate of 0.10
lb/MMBtu.
Sulfuric: Acid (H2SO4) emission rate of 0.000046 lb/MMBtu

Discussions and Conclusions
PNM remodeled the visibility impacts of SJGS using the revised emission estimates, the EPA-approved
CALPUFF version 5.8, and the meteorological data provided by EPA as previously discussed. PNM
provided NMED with all the modeling results performed on a year-by-year basis for the facility-wide
impact for the four scenarios. NMED explored the modeling results to present the visibility improvement
in two ways: 98’h percentile deciview (dv) at each Class I area for the.. four scenarios and deciview
improvement at each Class I area with addition NOx control technologies on the existing air pollution
control technology.
CALPOST, the postprocessor for CALPUFF, calculates the maximum visibility impacts of all locations
(receptors) in the 16 Class I areas for each day. Each modeled day and location has an associated delta
deciview, which is the difference between deciviews and includes the impact at the SJGS and natural
background, and deciviews of the natural background alone. From these daily values, the value of the
98*h percentile (approximately equivalent to the 8th highest day) recommended by the BART guidelines is
used for comparing the effects of each scenario in improving visibility. ’1"he line and symbol graph in
Figure 8 shows the 98th percentile at the 16 Class I areas and the impact of each scenario.

As illustrated in Figure 8, the EPA FIP and State Alternatiw,, Plan reduce visibility impairment more than
the NMED SIP submitted in July 2011 for the three years from 2001 through 2003. Mesa Verde National
Park shows the highest 98’~ percentile among the 16 Class I areas and is the nearest Class I area, located
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approximately 40 km north of the facility. Grand Canyon National Park shows the lowest 98th percentile
and is located in the most distant area, located approximately 300 km west of the SJGS. When the
frequency of the occurrence of the peak 98th percentile is compared to each BART technology scenario,
the figure depicts that the State Alternative Plan and the EPA FIP more sigmificantly reduce the peak 98th
percentiles than the NMED SIP scenario does. The 98th percentile value of the sixteen Class I areas is
added up for each scenario separately for the comparison ofa general visibility improvement, as shown in
Figure 9.
The days exceeding a 0.5 dv threshold are determined at ,each Class I area for each BART technology
scenario for each of the three years. The average and maximum days exceeding the threshold value are
calculated and graphed in Figure 10. Figure 10 shows that the State Alternative Plan and the EPA FIP
significantly improve visibility as compared to the Baseline and NMED SIP scenarios. The State
Alternative Nan closely matches the EPA FIP scenario.

The visibility improvement from additional NOx control technologies beyond the base case is shown in
Figure 11 and Table 22. The results indicate that the State, Alternative Plan (2 SNCR/2 Shutdown) and
the EPA FIP (4 SCR) achieve greater visibility improvement than projected for the NMED SIP scenario
of 4 SNCR. The State Alternative Plan provides for nearly the same visibility improvement as the EPA
FIP’ in improving visibility. The largest average differences in visibility improvement from the 4 SCR
(FliP) and 2 SNCR/2 Shutdown (State Alternative) scenarios are 0.47 dv at Mesa Verde National Park,
and: 0.24 dv at Canyonlands National Park.
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Figure 8: Visibility Impact of the EPA }ziP, NMED SIP, and State Alternative Scenarios (2013
Analysis)*

*EPA FIP = 4 SCR; NMED SIP = 4 SNCR; State Alter. = 2 SNCR/2 Shutdown
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Figure 9: Visibility Impact Results (2013 Analysis)*
*EPA FIP = 4 SCR; NMED SIP = 4 SNCR; State Alternative = 2 SNCR/2 Shutdown
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Figure 10: Average and Maximum Days Compared to 0.5 dv (2013 Analysis)*
*EPA FIP = 4 SCR; NMED SIP = 4 SNCR; State Alter. = 2 SNCR/2 Shutdown
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Figure 1 l: Visibility Improvement of the EPA FIP, NMED SIP, and State Alternative Scenarios (2013
Analysis)*
2001 Visibility Results

2002 Visibility Results

.... ~-- EPA FIP
¯ NMED SIP
-~ll-- State Alter.

2003 Visibility Results
NMED SIP/
.... ~-Sla_~e Alte.Ej

*EPA FIP = 4 SCR; NMED SIP = 4 SNCR; State Alter. = 2 SNCR/2 Shutdown
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Table 22:2001-2003 Average Visibility Improvement for 4 SCR, 4 SNCR and 2 SNCR/2 Shutdown
Scenarios

~ss I Area
A~ ches
ndelier
~ck Canyon
Canyonlands
Ca ~itol Reef
and Canyon
G eat Sand Dunes
La Garita
~roon Bells
_~sa Verde
P~ cos
trified Forest
San Pedro
V~ _~st Elk
_~minuche
~eeler Peak

4 SCR

4SNCR

1.30
0.77
0.77
2.02
0.70
0.30
0.77
1.01
0.35
2.91
0.68
0.26
1.38
0.87

0.48
0.28

1.55

0.47
0.25

0.64

0.28
0.64
0.25
0.10
0.29
0.37
0.13
0.61
0.24
0.Ii
0.47
0.31

2 SNCR/2
Shutdown
1.23
0.78
0.72
1.78
0.74
0.34
0.74
0.95
,0.35
2.44
0.69
0.29
1.29
0.79
1.42
0.67

Difference
4 SCR to 4
SNCR
0.82
0.49
0.49
1.38
0.45
0.20
0.48
0.64
0.22
2.30
0.44
0.15
0.91
0.56
1.08
0.39

Difference 4 SCR
to 2 SNCR/2
Shutdown

0.07
-0.01
0.05
0.24
-0.04
-0.04
0.03
0.06
0.00
0.47
-0.01
-0.03
0.09
0.08
0.13
-0.03
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Department Assessment of BART for NOx and PM
In accordance with Section 169A(g)(7) of the Clean Air Act, the Department considered the following
fiwe statutory factors in the BART analysis for the SJGS: (1) the costs of compliance; (2) energy and nonair quality environmental impacts of compliance; (3) any e.xisting pollution control technology in use at
the source; (4) the remaining useful life of the source; and (5) the degree of improvement in visibility
which may reasonably by anticipated to result from the use of such technology.
PM BART Assessment
Based on the 2011 five factor analysis, the Department has determined that BART for Units 1, 2, 3, and 4
for PM is existing PJFF technology and the existing emission rate of 0.015 lb/MMBtu. The Department’s
determination of BART was based on the following results of the full five factor analysis:

1) Each of Units 1, 2, 3 and 4 are equipped with PJFF and are subject to a federally-enforceable
emission limit of 0.015 lb PM/MMBtu.
2) The Department reviewed both the cost-effectiveness and incremental cost-effectiveness of
additional control technology (WESP) and found these costs to be excessive. See Table 11.
3) There are additional energy impacts associated with the WESP technology and the Department
considers these costs to be reasonable.

4)

The Department reviewed the visibility improvement that resulted from the installation of the
consent decree technology (PJFF and LNB/OFA) and that would result from the addition of
WESP technology. The Department determined that on a facility-wide basis the visibility
improved by 1.06 deciviews (dv) from the installation of the consent decree technology at Mesa
Verde National Park (Mesa Verde). The installation of WESP would result in a facility-wide
improvement of 0.62 dv at Mesa Verde. Improvements on a unit-by-unit basis at all Class I areas
showed very minor improvements, usually less than 0.1 dv.

2011 NOx BART Determination
Based on the five factor analysis, the Department determined in 2011 that, for the Facility comprising
Units i, 2, 3, and 4, BART for NOx is SNCR technology al an emission rate of 0.23 lb/MMBtu on a 30day rolling average. The Department’s determination of BART was based on the following results of the
five factor analysis:

1)

SNCR technology was considered cost-effective at an average cost of $3,494 per ton of NOx
removed. SNCR technology will reduce the facility annual NOx emissions by 4,900 tons. (In the
updated 2013 analysis, the cost estimate increased to $5,589 per ton. While still cost effective, this
higher cost makes the State Alternative more attractive.)

2) The SNCR technology would result in additional energy impacts and non-air impacts from a new
reagent system and a reagent storage system. The Department considered these additional costs in
the review of the overall cost-effectiveness of SNCR and found these costs to be reasonable.
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3) The Department reviewed[ the visibility improvement that resulted from the installation of the
SNCR technology on Unit’.s 1, 2, 3 and 4. The Department determined that on a facility-wide basis
the visibility improved by 0.25 dv at San Pedro, 0.22 dv at Mesa Verde, and 0.21 dv at Bandelier.
4) An emission limit of 0.213 lb NOx/MmBtu at each of Units 1, 2, 3 and 4 equals the EPA’s
established presumptive limit for dry-bottom, wall-fired boilers burning sub-bituminous coal.

5)

The Department reviewed additional economic information provided by PNM that analyzed the
economic impact to ratepayers in New Mexico. The PNM estimates indicate the cost of control
technology beyond SNCR would be financially burdensome and cause economic hardship to lowincome New Mexicans. According to the US Census Bureau, as of 2009, 18% of New Mexicans
were living below the powerty line, as defined by the federal poverty standards. PNM estimates a
rate increase of $11.50 per year per residential ratepayer from the installation of SNCR versus an
estimated rate increase of :$;82.00 per 3,ear from the installation of SCR.

6) The Department has determined that in light of the unreasonable costs of SCR, particularly as
reflected in the impact on ratepayers, requiring controls to achieve reductions beyond the most
stringent presumptive standard prescribed by the EPA is not justified.

2013 BART Determination
The’, Department considered the terms of the non-binding agreement between the EPA, NMED and PNM,
signed February 15, 2013 (the "State Alternative"), and the resulting significant environmental
improvements of this alternative and compared this scer~ario to the 4 SNCR and 4 SCR scenarios
previously evaluated. The Department’s determination of BART was based on consideration of the BART
statutory factors in the context of the following elements of the State Alternative (2 SNCR/2 Shutdown).

~)

PNM will retire Units 2 and 3 by December 31, 2017. These retirements do not give rise to
control equipment costs requiring amortization. The remaining useful life of the source is defined
as 30 years for the three scenarios described (4 SCR, 4 SNCR, 2 SNCR/2 Shutdown). Therefore,
the statutory factor of the remaining useful life of the source does not weigh in favor of any option
over another.

2)

PNM will obtain the necessary construction permit modification to limit the SO2 emission rates at
Units 1 and 4 to 0.10 lb/MMBtu on a daily rolling 30-day average basis. These SO~ emission
reductions occur separately and apart from the SOz backstop trading program that EPA has already
approved as satisfying BART. In addition to increased visibility improvement, these SOz
reductions will lead to non-air quality environmental benefits, such as decreased acid deposition.
The retirement of Units 2 and 3 will reduce the facility annual NOx emissions by an additional
10,550 tons. When added to the controlled emission rate of Units and 1 and 4, total annual NOx
emission will be reduced by 12,989 tons. Additionally, PNM will conduct performance testing to
determine if the SNCRs installed on Units 1 and 4 can achiew~ significantly less than 0.23
lb/MMBtu.

4) The 2 SNCPU2 Shutdown scenario would result in less material usage than the 4 SCR and 4 SNCR
scenarios. See Table 23. This will result in less lime.stone required to be transported and mined,
less diesel fuel that would need to be refined for this power plant, less coal mined and less carbon
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that would need to be activated. Closure of two units will result in up to 53 percent less water
used, from 21,000 acre-feet to 10,161 acre-feet; wastewater generated will be reduced by up to 50
percent, from 41 million gallons to 21 million gallons; and solid waste generated will be reduced
by up to 50 percent, from 1.71 million tons per year to 854,130 tons per year.

Table 23: Raw Material Usage Comparison
Raw Material
2 SNCR/2
Shutdown (TPY)

Limestone(~)
86,052
(1)
Activated Carbon
130
Coal(2)
2,667,364
No. 2 Diesel Oil(2)
1,007,336
(1) Based on 2012 material usage data
(2) Based on 2011 material usage data

Baseline, 4
SNCR, and 4
SCR
172,104
261
5,334,729
2,014,671

The energy and non-air quality environmental benefit of these resource savings weighs heavily in
favor of the 2 SNCR/2 Shutdown scenario over the 4 SCR and 4 SNCR scenarios.
The two-unit retirement scenario will result in a substantial decrease in particulate matter
emissions from coal processing, handling and translz,ortation, as we, ll as a substantial reduction in
greenhouse gas emissions, mercury and other hazardous air pollutant emissions, and acid gas
emissions as detailed in Table 24 below. The non-air quality environmental benefits of these
reductions, such as less impact on climate and less deposition of mercury to waterways, weigh
heavily in favor of the 2 SNCR/2 Shutdown scenario.

6)

Table 22 shows the average’, visibility improvement between the three scenarios of 4 SCR, 4 SNCR
and 2 SNCR/2 unit shutdown. The 2 SNCR/2 Shutdown scenario achieves significant visibility
improvements as compared, to the baseline and installation of SNCR on Units 1-4. The visibility
improvements from the State Alternative of SNCR on two units and two units shutdown compare
very closely with the SCR installation scenario as contained in the FIP (less than 0.5 dv impact at
any Class 1 area). For the 4 SCR and 2 SNCR/2 Shutdown scenarios, the average difference over
three years is 0.47 dv at Mesa Verde and 0.24 dv at Canyonlands.
Therefore, with respect to the statutory factor of the degree of visibility improvement anticipated,
the 2 SNCR/2 unit shutdown scenario is superior to the 4 SCR scenario, and substantially
equivalent to the 4 SCR scenario.
Table l0 includes the cost in dollars per ton for SCR and SNCR, as well as other scenarios. The
total capital investment of the FIP 4 SCR scenario is estimated at nearly $861,871,000, as
compared to $34,556,000 for the installation of SNCR at Units I and 4. This additional and
significant capital expenditure that would be required to comply with the 4 SCR scenario is not
justified given the slight improvement in visibility of the 4 SCR scenario over the 2 SCR/2
Shutdown scenario.

8)

Finally, with respect to the statutory requirement to consider existing pollution controls at the
source, such existing pollution control equipment was evaluated for all alternatives beginning in
Step 1 of the analysis, and is outlined in Table 10. NMED determined that existing control
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equipment is not sufficient to meet BART requirements for NOx at San Juan Generating Station.
This factor has no further relevance in selecting among the control options in this case.
Weighing all the above considerations as required by CAA § 169A, the Department has determined that
the State Alternative (2 SNCR/2 Shutdown), which achieves substantial environmental benefits beyond
the requirements of the FIP (4 SCR), the SIP (4 SNCR) and the requirements of the BART Guidelines at
40 CFR Part 51 Appendix Y at a significantly lower cost than the FIP scenario of 4 SCRs, satisfies the
statutory and regulatory requirements of BART.

Table 24: Pollutant Emissions from 2 SNCR/2 Shutdown, 4 SNCR and 4 SCR
Scenario
NOx
SO2
PM
CO
COz
VOC
arrent
21,000
10,500
2,380
33,507 14,669,968
210
2
SNCR/2
104
8,011
3,483
11,184
18,615
7,314,801
lutdown
2 SNCR/2
~utdown %
62%
50%
44%
50%
50%
67%
eduction
4 SNCR
16,100
10,500
2,380
33,507 14,699,968
210
4 SNCR
23%
0%
0%
0%
0%
0%
% Reduction
4 SCR
3,502
210
10,500
2,380
313,507 14,699,968
4 SCR
83%
0%
0%
0%
0%
0%
% Reduction

Mercury Non-Hg Acid Gases
0.0842
5.4
1,488
0.042

2.7

744

50%

50%

50%

0.0842

5.4

1,488

0%

0%

0%

0.0842

5.4

1,488

0%

0%

0%

References
1. 40 CFR 51 - Regional Haze Regulations and Guidelines for Best Available Retrofit Technology
(BART) Determinations
Summary of WRAP RMC BART Modeling for New Mexico (April 21, 2006)
3. Public Service Company of New Mexico BART Technology Analysis for the San Juan
Generating Station (June 6., 2007 and submittal updates)
4. EPA. (~003). Air Pollution Control Technology Fact Sheet (SNCR). Retrieved from
http://www.epa.gov/ttn/catc/dir 1/fsncr.pdf
5. EPA. (2003). Air Pollution Control Technology [:act Sheet (SCR). Retrieved from
http://www.epa, gov/ttn/catc/dir 1/fscr.pdf
6. EPA. (2003). Guidance l%r Estimating Natural Visibility Conditions under the Regional Haze
Rule. http://www.epa.gov/ttncaaal/tl!memoranda/rh envcurhr _gd_.13df

San Juan Generating Station
BART Assessment
Page 47
7. Technical Support Document; Visibility Modeling for BART Determination: San Juan
Generating Station, New Mexico. EPA-R06-OAR-0846.-0003

13-02
NMED’s Notice of Intent to Present Technical Testimony

STATE OF NEW MEXICO
BEFORE THE ENVIRONMENTAL IMPROVEMENT BOARD
IN THE MATTER OF PROPOSED REVISIONS
TO THE STATE IMPLEMENTATION PLAN
FOR THE SAN JUAN GENERATING STATION
BEST AVAILABLE RETROFIT TECHNOLOGY
DErTERMINATION
No. EIB 13- 02(R)

NEW MEXICO ENVIRONMENT DEPARTMENT’S
NOTICE OF INTENT TO PRESENT TECHNICAL TESTIMONY
Pursuant to 20.1.302.A NMAC, the New Mexico Environment Department (NMED)
hereby submits its Notice of Intent to Present Technical Testimony in this proceeding.
1.

The person for whom the witnesses will testify.
The New Mexico Environment Department.

2.

The name and qualifications of each technical witness.

Mr. Ted Schooley. Ted Schooley has served as the Permitting Programs Manager of the
Air Quality Bureau within NMED since May, 2013. He began with the Bureau in May of 2001
as the Minor Source Manager, and later served as the Technical Services Manager of the
Permitting Section in the Bureau. Mr. Schooley holds a Bachelor of Science degree in
Mechanical Engineering from Louisiana State University, New Orleans, as well as a Bachelor of
Science in Math and Physics from the University of Texas at E1 Paso.. He is a registered
Professional Engineer in mechanical engineering in the State of Louisiana. His resume is
attached as Exhibit 10a.
Ms. Elizabeth Bisbey-Kuehn. Elizabeth Bisbey--Kuehn is cun’ently the Acting Technical
Services Manager for the Air Quality Bureau within NMED. She has served in the Bureau since
February of 2005 as a Permit Specialist - a role she continues to perform in addition to her
1

managerial responsibilities. She also served as Acting Minor Source Section Manager from May
through October of 2012. Ms. Bisbey-Kuehn holds a t~,achelor of Science degree in
Environmental Studies from the University of Iowa. Her resume is attached as Exhibit 11 a.
Dr. Gi-Dong Kim. Gi-Dong Kim is a Modeling; Specialist in the Modeling Unit of the
NMED’s Air Quality Bureau’s Planning and Policy Section, where he has worked for eleven
ye~rs. Dr. Kim holds a Ph.D. and a Master of Science Degree in Environmental Engineering
fro:~a the University of Tennessee. His responsibilities with the Bureau include the review and
performance of computer-based dispersion modeling in support of permitting, enforcement and
regulation development actions.. Dr. Kim has performed approximately 154 modeling analyses
for the Bureau. His resume is attached as Exhibit 12a.
Ms. Rita Bates. Rita Bates is the Section Chief of the Planning Section of NMED’s Air
Quality Bureau. She has more than 20 years of experience in the environmental field, including
fourteen years with NMED. In addition to her work for the Air Qual:ity Bureau, Ms. Bates has
worked in industry as an environmental coordinator and in environmental consulting as a project
manager. Ms. Bates holds a B.S. in Biology from Humboldt State University. Her resume is
attached as Exhibit 13.
3.

A copy of the direct testimony of each witness in narrative form.

Copies of the direct testimony of Ted Schooley, Elizabeth Bisbey-Kuehn, and Gi-Dong
Kim are attached as Exhibits 10, 11, and 12, respectively. NMED does not intend to present
direct testimony by Rita Bates, but may present her as a rebuttal witness, and will make her
available to assist in answering questions that may go beyond the expertise of the direct
witnesses.

In addition, NMED intends to present non-technical testimony by Mr. Ryan Flynn,
Secretary-Designate of the Department. Mr. Flynn will testify briefly in support of the proposed
regulatory changes, based on policy reasons.
4.

Text of any recommended modifications to the proposed regulatory change.

NMED does not have any recommended modifications to the proposed SIP revisions.
NMED supports the adoption of the revisions to Chapter 10 and Appendix D of New Mexico’s
Regional Haze SIP as contained in the public review versions of those documents that were filed
with the Board on June 27, 20113.
5.

List and attach all exhibits to be offered at the hearing.

NMED offers the following exhibits, which are attached hereto:
NMED Ex. 1

Clean Air Act §§ 169A and 169B

NMED Ex. 2

40 C.F.R. § 51.308

NMED Ex. 3

40 C.F.R. § 51.309

NMED Ex. 4

Appendix Y to 40 C.F.R. Part 51 - BART Guidelines

NMED Ex. 5

"Term Sheet" between U.S. EPA, NMED, and PNM

NMED Ex. 6

BART Analysis Addendum, PNM San Juan Generating Station, April 1, 2013

NMED Ex. 7

Affidavits of publication of public hearing notices

NMED Ex. 8

Public Comments Submitted by the U.S. Bureau of Land Management

NMED Ex. 9

Public Comments Submitted by the National Park Service

NMED Ex. 10

Testimony of Ted Schooley

NMED Ex. 10a Resume of Ted Schooley
NMED Ex. 11

Testimony of Elizabeth Bisbey-Kuehn

NMED Ex. 11 a Resume of Elizabeth Bisbey-Kuehn

-N~ED Ex. 12

Testimony ofGi-Dong Kim

NMED Ex. 12a Resume of Gi-DongKim
~MED Ex. 13

r(esume o~" Rita Bates

NMED Ex. 14

NMED responses to comments of the National Park Service

NMED Ex. 15

Proposed ~tate~ent of reasons for adoption of regulatory change~ .......

Respectfully submitted,
NEW MEXICO ENVIRONMENT DEPARTMENT
OFFICE OF GENERAL COUNSEL

Bill Grantham
Assistant General Counsel
New Mexico Envimmal ent Depaxtment
1 t90 St. Francis Ddve, Suite N-4050
Santa Fe, New Mexico 87505
(505) 222-9594 bill.grantham@state.nm.us
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NMED Exhibit 1

Clean ,air Act §§ 169A & 169B (42 U.S.C. §§ 7491 & 7492)

United States Code Annotated
Title 42. The Public Health and Welfare
Chapter 85. Air Pollution Prevention and Control (Refs & Annos)
Subchapter I. Programs and Activities
Part C. Prevention of Significant Deterioration of Air Quality
Subpart II. Visibility Protection (Refs & Annos)
42 U.S.C.A. § 7491

§ 7491. Visibility protection for Federal class I areas
Currentness

(a) Impe~irment of visibility; list of areas; study and report
(1) Congress hereby declares as a nationa][ goal the prevention of any future, and the remedying of any existing, impairment
of visibility in mandatory class I Federal areas which impairment resulIs from manmade air pollution.
(2) Not later than six months after August 7, 1977, the Secretary of the Interior in consultation with other Federal land
managers shall review all mandatory class I Federal areas and identify those: where visibility is an important value of the area.
From time to time the Secretary of the Interior may revise such identifications. Not later than one year after August 7, 1977,
the Administrator shall, after consultation with the Secretary of the Interior, promulgate a list of mandatory class I Federal
areas in which he determines visibility is an important value.
(3) Not later than eighteen months after August 7, 1977, the Administrator shall complete a study and report to Congress on
available methods for implementing the national goal set forth in paragraph (1). Such report shall include recommendations
for--

(A) m~thods for identifying, characterizing, determining, quantifying, and measuring visibility impairment in Federal areas
referred to in paragraph (1), and
(B) modeling techniques (or other methods) for determining the extent to which manmade air pollution may reasonably be
anticipated to cause or contribute to such impairment, and
(C) methods for preventing and remedying such manmade air pollution and resulting visibility impairment.
Such report shall also identify the classes or categories of sources and the types of air pollutants which, alone or in
conjunction with other sources or pollutants, may reasonably be anticipated to cause or contribute significantly to impairment
of visibility.
(4) Not ilater than twenty-four months after August 7, 1977, and after notice and public hearing, the Administrator shall
promulgate regulations to assure (A) reasonable progress toward meeting the national goal specified in paragraph (1), and (B)
compliance with the requirements of this section.

(b) Regulations

NMED Exh. 1

Regulations under subsection (a)(4) of thi,’; section shall-(1) provide guidelines to the States, talking into account the recom~mendations under subsection (a)(3) of this section on
appre,priate techniques and methods for implementing this section (as provided in subparagraphs (A) through (C) of such
subsection (a)(3)), and
(2) require each applicable implementation plan for a State in which any area listed by the Administrator under subsection
(a)(2) of this section is located (or fc,r a State the emissions frem which may reasonably be anticipated to cause or
contribute to any impairment of visibility in any such area) to contain such emission limits, schedules of compliance and
other measures as may be necessary to make reasonable progress reward meeting the national goal specified in subsection
(a) of this section, including-(A) except as otherwise provided pursuant to subsection (c) of this section, a requirement that each major stationary
source which is in existence on August 7, 1977, but which has not been in operation for more than fifteen years as of
such date, and which, as determined by the State (or the Admini~,;trator in the case of a plan promulgated under section
7410(c) of this title) emits any air pollutant which may reasonably be anticipated to cause or contribute to any
impairment of visibility in any suclh area, shall procure, install, and operate, as expeditiously as practicable (and
maintain thereafter) the best available, retrofit technology, as determined by the State (or the Administrator in the case of
a plan promulgated under section 7410(c) of this title) for controlling emissions from such source for the purpose of
elirainating or reducing any such impairment, and

(B) a long-term (ten to fifteen years) strategy for making reasonable progress toward meeting the national goal specified
in subsection (a) of this section.
In the case of a fossil-fuel fired generating powerplant having a total generating capacity in excess of 750 megawatts,
the emission limitations required under this paragraph shall be determined pursuant to guidelines, promulgated by the
Administrator under paragraph (1).
(c) Exernptions

(1) The Administrator may, by rule, after notice and opportunity for public hearing, exe, mpt any major stationary source from
the requirement of subsection (b)(2)(A) of this section, upon his determination that suclh source does not or will not, by itself
or in combination with other sources, emit any air pollutant which may reasonably be anticipated to cause or contribute to a
significa~at impairment of visibility in any mandatory class I Federal area.
(2) Paragraph (1) of this subsection shall not be applicable to any fossil-fuel fired powerplant with total design capacity of
750 megawatts or more, unless the owner or operator of any such plant demonstrates to the satisfaction of the Administrator
that such powerplant is located at such distance from all areas listed by the Administrator under subsection (a)(2) of this
section that such powerplant does not or will not, by itself or in combination with other sources, emit any air pollutant which
may reasonably be anticipated to cause or contribute to significant impairment of visibility in any such area.
(3) An e~:emption under this subsection shall be effective only upon concurrence by the appropriate Federal land manager or
manager~,; with the Administrator’s determination under this subsection.
(d) Consultations with appropriate Federal land managers

Before holding the public hearing on the proposed revision of an applicable implementation plan to meet the requirements of
this section, the State (or the Administrator, in the case of a plan promulgated under sec~Iion 7410(c) of this title) shall consult
in persort with the appropriate Federal land manager or managers a~d shall include a summary of the conclusions and
recommendations of the Federal land managers in the notice to the public.

(e) BuffEr zones
In promulgating regulations under this section, the Administrator shall not require the use of any automatic or uniform buffer
zone or zones.
(f) Nondiscretionary duty
For purposes of section 7604(a)(2) of this title, the meeting of the national goal specified in subsection (a)(1) of this section
by any specific date or dates shall not be considered a "nondiscretionary duty" of the Administrator.

(g) Definitions
For the purpose of this section-(1) in determining reasonable progress there shall be taken into consideration the costs of compliance, the time necessary
for compliance, and lhe energy and nonair quality environmental impacts of compliance, and the remaining useful life of
any existing source subject to such requirements;
(2) in determining best available retrofit technology the State (or the Administrator in determining emission limitations
which reflect such technology) shall take into consideration the costs of compliance, the energy and nonair quality
environmental impacts of compliance, any existing pollution control technology in qase at the source, the remaining useful
life ol? the source, and the degree of improvement in visibility which may reasonably be anticipated to result from the use
of such technology;

(3) the term "manmade air pollution" means air pollution which results directly or indirectly from human activities;
(4) the term "as expeditiously as practicable" means as expeditiously as practicable but in no event later than five years
after the date of approval of a plan revision under this section (or the date of promulgation of such a plan revision in the
case e, faction by the Administrator under section 7410(c) of this title for purposes of this section);
(g) the term "mandatory class I Federal areas" means Federal areas which may not be designated as other than class I under
this part;
(6) the terms "visibility impairment" and "impairment of visibility" ,,;hall include reduction in visual range and atmospheric
discoloration; and

(7) the term "major stationary source" means the following types of stationary sources with the potential to emit 250 tons
or mo::e of any pollutant: fossil-fuel fired steam electric plants of me.re than 250 million British thermal units per hour heat
input, coal cleaning plants (thermal dryers), kraft pulp mills, Portland Cement plants, primary zinc smelters, iron and steel
mill plants, primary aluminum ore reduction plants, primary copper smelters, municipal incinerators capable of charging
more than 250 tons of refuse per day, hydrofluoric, sulfuric, and nitric acid plants, petroleum refineries, lime plants,
phosplaate rock processing plants, coke oven batteries, sulfur recovery plants, carbon black plants (furnace process),
primary lead smelters, fuel conversion plants, sintering plants, secondary metal woduction facilities, chemical process
plants,, fossil-fuel boilers of more than 2:50 million British thermal units per hour heat input, petroleum storage and transfer
facilities with a capacity exceeding 300,000 barrels, taconite ore processing facilities, glass fiber processing plants,
charcoal production facilities.

CREDIT(S)
(July 14-, 1955, c. 360, Title I, § 169A, as added Aug. 7, 1977, Pub.L. 95-95, Title I, § 128, 91 Stat. 742.)
Notes of Decisions (11)

42 U.S.C.A. § 7491,42 USCA § 7491

United States Code Annotated
Title 42. The Public Health and Welfare
Chapter 85. Air Pollution Prevention and Control (Refs & Annos)
Subchapter I. Programs and Activities
Part C. Prevention of Significant Deterioration of Air Quality
Subpart II. Visibility Protection (Refs & Annos)
42 U.S.C.A. § 7492
§ 7492. Visibility
Currentness

(a) Studies
(1) The Administrator, in conjunction with the National Park Service’. and other appropriate Federal agencies, shall conduct
research to identify and evaluate sources and source regions of both visibility impairment and regions that provide
predominantly clean air in class I areas. A total of $8,000,000 per year for 5 years is authorized to be appropriated for the
Environmental Protection Agency and the other Federal agencies to conduct this research. The research shall include-(A) expansion of current visibility related monitoring in class I area~,;;
(B) assessment of current sources of visibility impairing pollution and clean air corridors;
(C) adaptation of regional air quality models for the assessment of visibility;
(D) studies of atmospheric chemistry and physics of visibility.
(2) Based on the findings available from the research required in subsection (a)(1) of this section as well as other available
scientific and technical data, studies, and other available information tzertaining to visibility source-receptor relationships, the
Administrator shall conduct an assessmem and evaluation that identifies, to the extent possible, sources and source regions of
visibility impairment including natural sources as well as source regio~as of clear air tbr class I areas. The Administrator shall
produce interim findings from this study within 3 years after November 15, 1990.
(b) Impacts of other provisions

Within 24 months after November 15., 1990, the Administrator shall conduct an assessment of the progress and
improvements in visibility in class I areas that are likely to result from the implementation of the provisions of the Clean Air
Act Amendments of 1990 other than the provisions of this section. Every 5 years thereafter the Administrator shall conduct
an assessment of actual progress and improvement in visibility in class I areas. The Administrator shall prepare a written
report on each assessment and transmit copies of these reports to the appropriate committees of Congress.
(c) Establishment of visibility transport regions and commissions
(1) Authority to establish visibility transport regions
Whenever, upon the Administrator’s motion or by petition from the Governors of at least two affected States, the

Administrator has reason to believe that the current or projected interstate transport of air pollutants from one or more
States contributes significantly to visibility impairment in class I areas located in the affected States, the Administrator
may establish a transport region for such pollutants that includes such States. The Administrator, upon the Administrator’s
own motion or upon petition from the Governor of any affected State, or upon the recommendations of a transport
commission established under subsection (b) of this section~ may-(A) add any State or portion of a State to a visibility transpert region when the Administrator determines that the
interstate transport of air pollutants from such State significantly contributes to visibility impairment in a class ! area
located within the transport region, or
(B) remove any State or portion of a State from the region whenever the Administrator has reason to believe that the
control of emissions in that State or portion of the State pursuant to this section will not significantly contribute to the
protection or enhancement of visibility in any class I area in the region.
(2) Visibility transport commissions
Whenever the Administrator establishes a transport region under subsection (c)(1) of this section, the Administrator shall
establish a transport commission comprised of (as a minimum) each of the following members:
(A) the Governor of each State in the Visibility Transport Region,. or the Governor’s designee;
(B) The~ Administrator or the Adminiistrator’s designee; and

(C) A~ representative of each Federal agency charged with the direct management of each class I area or areas within the
Visibility Transport Region.
(3) E~: officio members
All representatives of the Federal Government shall be ex officio member’s.
(4) Federal Advisory Committee Act
The visibility transport commissions shall be exempt from the requirements of the Federal Advisory Committee Act [5
U.S.C A. App.].
(d) Duties of visibility transport commissions
A Visibility Transport Commission--

(1) shall assess the scientific and technical data, studies, and other currently available information, including studies
conducted pursuant to subsection (a)(1) of this section, pertaining to adverse impacts on visibility from potential or
projec~:ed growth in emissions from sources located in the Visibility Transport Region; and
(2) sh~ll, within 4 years of establishment, issue a report to the Administrator recommending what measures, if any, should
be taken under this chapter to remedy such adverse impacts. The report :required by this subsection shall address at least
the following measures:
......... (A) the establishment °f clean air ’corridors, in w~ich adaitiona! re~tfict!ons ~n iPcre~ses !n emissi°ns may be

appropriate to protect visibility in affected class I areas;

(B) the imposition of the requirements of part D of this subchapter affecting the construction of new major stationary
sources or major modifications to existing sources in such clean air corridors specifically including the alternative siting
analysis provisions of section 7503(a)(5) of this title; and
(t5’) the promulgation of regulations under section 7491 of this title to address long range strategies for addressing
regional haze which impairs visibility in affected class I areas.
(e) Duties of Administrator

(1) The Administrator shall, taking into account the studies pursuant to subsection (a)(1) of this section and the reports
pursuant to subsection (d)(2) of this section and an), other relevant information, within eighteen months of receipt of the
report referred to in subsection (d)(2) of this section, carry out the Administrator’s regulatory responsibilities under section
7491 of this title, including criteria for measuring "reasonable progres.,¢’ toward the national goal.
(2) Any regulations promulgated under section 7491 of this title pursuant to this subsection shall require affected States to
revise within 12 months their implementation plans under section 7410 of this title to contain such emission limits, schedules
of compliance, and other measures as may be necessary to carry out regulations promulgated pursuant to this subsection.
(f) Grand Canyon visibility transport com~nission
The Administrator pursuant to subsection (c)(1) of this section shall, within 12 months, establish a visibility transport
commission for the region affecting the visibility of the Grand Canyon National Park.

CREDrr(s)
(July 14,, 1955, c. 360, Title I, § 169B, as added Nov. 15, 1990, Pub.L. 101-549, Title VIII, § 816, 104 Stat. 2695.)
Notes of Decisions (1)
Footnote s
1

So in original. Words "subsection (b) of this section" probably should be "paragraph (2)’".
2

S~) in original. Probably should not be capitalized.
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(b) ~2he plan shall also provide for the
review of any new major stationary
source or major modification:
[45 FR 80089~ Dec. 2, ]980, as amended at 64
(1) ~?hat may haw~ an impact on any
FR 35764, 35774, July 1, 1999]
integral vista of a mandatory Class I
Federal area, if it is identified in ac§ 51.307 New source review.
cordance with §51.304 by the Federal
(a) For purposes of new source ceview
Land Manager at least 12 months beof any new major stationary source or
fore submission of a complete permit
major modification that would be con- application, except where the Federal
structed in an area that is designated
Land Manager has provided notice and
attainment or unclassified under sec- opportunity for pub].ie comment on the
tion 107(d)(1)(D) or (E) of the CAA, the
integral vista in which case the review
State plan must, in .any review under must include impacts on any integral
§51.166 with respect to visibility provista ~dentified at least 6 months prior
tection and analyses, provide for:
to submission of a complete permit ap(I) Written notification of all af- plication, unless the State determines
fected Federal Land Managers of any under §51.304(d) that ~he identification
proposed new major stationary source
was not in accordance with the identior major modification that may affect fication criteria, or
visibility in any Federal Class I area.
(2) That proposes to locate in an area
Such notification must be made in classified as nonattainment under secwriting and include a copy of all infortion 167(d)(1)(A), (B), or (C) of the Clean
mation relevant to the permit applica- Air Act that may have an impact on
tion within 30 days of receipt of and at
visibility in any mandatory Class I
]east 60 days prior to public hearing by
Federal area.
the State on the application for permit
(c) P~eview of any major stationary
to construct. Such notification must source
or major modification under
include an analysis of the anticipated
paragraph
(b) of this section, shall be
impacts on visibility in any Federal
conducted in accordance with paraClass I area,
graph (a) of this section, and §51.166(o),
(2) Where the State requires or re- (p)(1) through (2), and (q). In conceives advance notification (e.g. early
ducting such reviews the State must
consultation with the source prior to
ensure that the source’s emissions will
submission of the application or notifi- be consistent with making reasonable
cation of intent to monitor under
§51.166) of a permit application of a progress toward the national visibility
goal referred to in § 51.300(a). The State
source that may affect visibility the
may take into account the costs of
State must notify all affected Federal compliance, the ti~ne necessary for
Land Managers within 30 days of such compliance, the energy and nonair
advance notification, and
quality environmental impacts of com(3) Consideration of any analysis per- pliance, and the useful life of the
formed by the Federal Land Manager, source.
provided within 30 days of the notifica(d) The State may require monition and analysis required by paratoring of visibility in any Federal Class
graph (a)(1) of this section, that such
I area near the proposed new staproposed new major s[ationary source
tionary source or major modification
or major modification may have a.n adverse impact on visibility in any Fed- for such purposes and by such means as
the State deems necessary and approeral Class I area. Where the State finds priate.
that such an analysis does not demonstrate to the satisfaction of’ the
[45 FR 80089, Dec. 2, 1980, as amended at 64
FR 35765, 35774, July 1, 1999]
State that an adverse impact will
su]t in the Federal Class I area, the
State must, in the notice of publio §51.308 Regional haze program requirements.
hearing, either explain its decision or
give notice as to where the explanation
(a) W~at is the purpose of this section?
This section establishes requirements
can be obtained.
of any affected exi~sting source and
equipment therein.
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40 CFR Ch. I (7-I-13 Edition)

for implementation plans, plan revisions, and periodic progress reviews to
address regional haze.
(b) When are the f~rst implementation
plans due under the regional haze program? Except as provided in §51.309(c),
each State identified in §51.300(b)(3)
must submit, for the entire State, an
implementation plan for regional haze
meeting the requir,~ments of paragraphs (d) and (e) of this secMon no
late]: than December 17, 2007.
(c) [Reserved]
(d) What are the core requirements for
the implementation plan for regional
haze? The State must address regional
haze in each mandatory Class I Federal
area located within the State and in
each mandatory Class I Federal area
located outside the State which may be
affected by emissions from within the
State. To meet the core requirements
for regional haze for these areas, the
State must submit an implementation
plan containing the following plan elements and supporting documentation
for all required analyses:
(1) Reasonable progress goals. For each
mandatory Class I Federal area located
within the State, the ’State must establish goals (expressed in deciviews) that
provide for reasonable progress towards
achieving natural visibility conditions.
The reasonable progress goals must
provide for an improvement in visibility for the most impaired days over
the period of the implementation plan
and ensure no degradation in visibility
for the least impaired days over the
same period.
(i) In establishing a reasonable
progress goal for any mandatory Class
I Federal area within the State, the
State must:
(A) Consider the costs of compliance,
the time necessary for compliance, the
energy and non-air quality environmental impacts of compliance, and the
remaining useful life of any potentially
affected sources, and include a demonstration showing how these factors
were taken into consideration in se~
lecting the goal.
(B) Analyze and determine the rate of
progress needed to attain natural visibility conditions by the year 2064. To
calculate this rate of progress, the
State must compare baseline visibility
conditions to natural visibility condi-

tions in the mandatory Federal Class I
area and d,~termine the uniform rate of
visibility improvement (measured in
deciviews) that would need to be maintained, during each implementation period in order to attain natural visibility conditions by 2064. In establishing the reasonable progress goal
the State must consider the uniform
rate ¢.f improvement in visibility and
the e~ission reduction measures needed to achieve it for the period covered
by the implementation plan.
(ii) For the period of the implementation plan, if the State establishes a
reasonable progress goal that provides
for a slower rate of improvement in
visibility than the rate that would be
needed to attain natural conditions by
2064, the State must demonstrate,
based on the factors in paragraph
(d)(1)(i)(A) of this section, that the rate
of progress for the implementation
plan to attain natural conditions by
2064 is not reasonable; and that the
progress goal adopted by the State is
reasonable. The State must provide to
the public for review as part of its implementation plan an assessment of the
number of years it would take to attain natural conditions if visibility improvement continues at the rate of
progress selected by ]~he State as reasonabl,~.
(iii) In determining whether the
State’s goal for visibility improvement
provides for reasonable progress towards natural visibility conditions, the
Administrator will evaluate the demonstrations developed by the State pursuant to paragraphs (d)(1)(i) and
(d)(1)(ii) of ]~his section.
(iv) In developing’ each reasonable
progress goal, the State must consult
with ti~ose States which may reasonably be anticipated to cause or contribute to visibility impairment in the
manda]~ory Class I Federal area. In any
situation in which the State cannot
agree with another such State or group
of States that a goal provides for reasonable progress, the State must describe in its submittal the actions
taken to resolve the disagreement. In
reviewing the State’s implementation
plan submittal, the Administrator will
take this information into account in
determining’ whether the State’s goal
for visibility improw~ment provides for
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reasonable progress towards natural
visibility conditions.
(v) The reasonable progress goals established by the State are not directly
enforceable but will be considered by
the Administrator in evaluating the
adequacy of the measures in the implementation plan to achieve the progress
goal adopted by the State.
(vi) The State may not adopt a reasonable progress goal that represents
less visibility improvement than is expected to result from implementation
of other requirements of the CAA during the applicable planning period.
(2) Calculations of baseline and naturaZ
visibility conditions. For each mandatory Class I Federal area located within the State, the State must determine
the following visibility conditions (expressed in deciviews):
(i) Baseline visibiliby conditions for
the ]most impaired and ]east impaired
days. The period for establishing baseline visibility conditions is 2000 to 2004.
Baseline visibility conditions must be
calculated, using available monitoring
data, by establishing the average degree of visibility impairment for the
most and least impaired days for each
calendar year from 2000 to 2004. The
baseline visibility conditions are the
average of these annual values. For
mandatory Class I Federal areas without onsite monitoring data for 20002004, the State must establish baseline
values using the most representative
available monitoring data for 2000-2004,
in consultation with the Administrator
or his or her designee;
(ii) For an implementation plan that
is submitted by 2003, the period for establishing baseline visibility conditions for the period of the first longterm strategy is the most recent 5-year
period for which visibility monitoring
data are available for the mandatory
Class I Federal areas addressed by the
plan. For mandatory Class I Federal
areas without onsite monitoring data,
the State must establish baseline values using the most representative
available monitoring data, in consultation with the Administrator or his or
her designee;
(iii) Natural visibility conditions for
the most impaired and least impaired
days. Natural visibility conditions
must be calculated by estimating the
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degree of visibility impairment existing under natural conditions for the
most impaired and least impaired days,
based on available monitoring information and appropriate data analysis
techniques; and
(iv)(A) For the first implementation
plan addressing the requirements of
paragraphs (d) and (e) of this section,
the number of deciviews by which baseline conditions exceed natural visibility conditions for the most impaired
and least impaired days; or
(B) For all future implementation
plan revisions, the number of deciviews
by which current conditions, as calculated under paragraph (f)(1) of this
section, exceed natural visibility conditions for the most impaired and ]east
impaired days.
(3) Long-term strategy for regional
haze. F, ach State listed in §51.300(b)(3)
must ~,ubmit a long-term strategy that
addresses regional haze visibility impairment for each mandatory Class I
Federal area within the State and for
each mandatory Class I Federal area
located outside the State which may be
affected by emissions from the State.
The long-term strategy must include
enforceable emissions limitations,
compliance schedules, and other measures as necessary to achieve the reasonable progress goals established by
States having mandatory Class I Federal areas. In estab].ishing its longterm strategy for regional haze, the
State must meet the following requirements:
(i) Where the State has emissions
that are reasonably anticipated to contribute to visibility impairment in any
mandatory Class I Federal area located
in ano~her State or States, the State
must consult with the other State(s) in
order to develop coordinated emission
management strategies. The State
must consult with any other State having emissions that are reasonably anticipated to contribute to visibility impairment in any mandatory Class I
Federal! area within the State.
(ii) Where other States cause or contribute to impairment in a mandatory
Class I Federal area., the State must
demonstrate that it has included in its
implementation plan all measures necessary to obtain its share of the emission reductions needed to meet the
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progress goal for the area. If the State
has participated in a regional planning
process, the State must ensure it has
included all measures needed to
achieve its apportionment of emission
reduction obligations agreed upon
through that process.
(iii) The State must document the
technical basis, including modeling,
monitoring and emissions information,
on which the State is relying to determine its apportionment of emission reduction obligations necessary for
achieving reasonable progress in each
mandatory Class I Federal area it affects. The State may meet this requirement by relying on technical analyses
developed by the regional planning organization and approved by all State
participants. The State must identify
the baseline emissions inventory on
which its strategies are based. The
baseline emissions inventory year is
presumed to be the most recent year of
the consolidate periodic emissions inventory.
(ivl The State musl~ identify all anthropogenic sources of visibility impairment considered by the State in developing its long-term strategy. The
State should consider major and minor
stationary sources, mobile sources, and
area sources.
(v) The State must consider, at a
minimum, the following factors :in developing its long-term strategy:
(A) Emission reductions due to ongoing air pollution control programs, including measures to address reasonably
attributable visibility impairment;
(B) Measures to mitigate the impacts
of construction activities;
(C) Emissions limitations and schedules for compliance to achieve the reasonable progress goal;
(D) Source retirement and replacement schedules;
(E) Smoke management techniques
for agricultural and forestry management purposes including plans as currently exist within the State for these
purposes;
(F) Enforceability of emissions ]imitations and control measures; and
(G) The anticipated net effect on visibility due to projected changes in
point, area, and mobile source emissions over the period addressed by the
long-term strategy.

(4) Monitoring strategy and other impIemental:ion plan requirements. The State
must submit with the implementation
plan a monitoring strategy for measuring, characterizing, and reporting of
regional haze visibility impairment
that is representative of all mandatory
Class I Federal areas within the State.
This raonitoring strategy must be coordinated with the monitoring strategy
required in §51.305 for reasonably attributable visibility impairment. Compliance with this requirement may be
met through participation in the Interagency Mo:aitoring of Protected Visual
Environments network. The implementation plan must also provide for the
following:
(i) The establishment of any additional monitoring si~es or equipment
needed, to assess whether reasonable
progress goals to address regional haze
for all mandatory Class I Federal areas
within the State are being achieved.
(ii) ]?rocedures by which monitoring
data aad other information are used in
determining the contribution of emissions from within the State to regional
haze visibility impairment at mandatory Class I Federal areas both within
and outside the State.
(iii) For a State with no mandatory
Class I Federal areas, procedures by
which monitoring data and other information are used in determining the
contribution of emissions from within
the State to regional haze visibility
impairment at mandatory Class I Federal areas in other States.
(iv) The implementation plan must
provide for the reporting of all visibility monitoring data to the Administrator at least annually for each mandatory Class I Federal area in the
State. To the extent possible, the State
should report visibility monitoring
data electronically.
(v) A statewide inventory of emissions of pollutants that are reasonably
anticipated to cause or contribute to
visibility impairment in any mandatory Class I Federal area. The inventory must include emissions for a baseline year, emissions for the most recent year for which data are available,
and estimates of future projected emissions. The State must also include a
commi~sment to update the inventory
periodically.

3OO

Environmental Protection Agency

§ 51.308

(v]) Other elements, including reporting, recordkeeping, and other measures, necessary to assess and report on
visibility.
(e) Best Available Retrofit Technology
(BART) requirements for regional haze
visibility impairment. The State must
submit an implementation plan containing emission limitations representing BART and schedules for compliance with BART for each BART-eligib]e source that may reasonably be
anticipated to cause or contribute to
any impairment of visibility in any
mandatory Class I Federal area, unless
the State demonstra]~es that an emissions trading program or other alternative will achieve greater reasonable
progress toward natural visibility conditions.
(1) To address the requirements for
BART, the State must submit an implementation plan containing the following plan elements and include documentation for all required analyses:
(i) A list of all BART-e]igible sources
within the State.
(ii) A determination of BART for
each BART-e]igible source in the State
that emits any air pollutant which
may reasonably be anticipated to cause
or contribute to any impairment of visibility in any mandatory Class ~[ Federal area. All such sources are subject
to BART.
(A) The determination of BART must
be based on an analysis of the best system of continuous emission control
technology available and associated
emission reductions achievable for
each BART-eligible source that is subject ~o BART within the State. In this
analysis, the State must take into consideration the techE.ology available,
the costs of compliance, the energy and
nonair quality environmental impacts
of compliance, any pollution control
equipment in use at the source, the remaining useful life of the source, and
the degree of improvement in visibility
which may reasonably be anticipated
to result from the use of such technology.
(B) The determinate[on of BART for
fossil-fuel fired power plants having a
total generating capacity greater than
750 megawatts must be made pursuant
to the guidelines in appendix Y of this

part (Guidelines for BART Determinations Under the Regional Haze Rule).
(C) Exception. A State is not required
to make a determination of BART for
SO~ er for NOx if a BART-eligible
source has the potential to emit less
than ,t0 tons per year of such pollutant(s), or for PM~o if a BART-eligible
source has the potential to emit less
than ]5 tons per year of such pollutant.
(iii) If the State de]~ermines in establishing BART that technological or
economic limitations on the applicability of measurement methodology to
a particular source would make the imposition of an emission standard infeasible, :it may instead, prescribe a design,
equipment, work practice, or other
operational standard, or combination
thereof, to require the application of
BART. Such standard, to the degree
possible, is to set forth the emission reduction to be achieved by implementation of such design, equipment, work
practice or operation, and must provide
for compliance by means which achieve
equivalent results.
(iv) A requirement that each source
subject to BART be required to install
and operate BART as expeditiously as
practicable, but in no event later than
5 years after approval of the implementation plan revision.
(v) A requirement; that each source
subject to BART maintain the control
equipment required by this subpart and
establish procedures to ensure such
equipment is properly operated and
maintained.
(2) A State may opt to implement or
require participation in an emissions
trading program or other alternative
measure rather than to require sources
subject to BART to install, operate,
and maintain BART. Such an emissions trading program or other alternative measure must achieve greater
reasonable progress than would be
achiew~d through the installation and
operat~ion of BART. For all such emission trading programs or other alternative measures, the State must submit an implementation plan containing the following plan elements
and include documentation for all required analyses:
(i) A demonstration that the emissions trading program or other alternative measure will achieve greater
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reasonable progress than would have
resulted from the installation and operation of BART at all sources subject
to BAl~T in the State and covered by
the alternative program. This demonstration must be based on tlhe following:
(A) A list of all BAl%T-eligible
sources within the State.
(B) A list of all BART-eligible
sources and all BART source categories
covered by the alternative program.
The State is not required to include
every BAI~T source eategory or every
BAl~T-eligible source within a BART
source category in an alternative program, but each BART-eligible source in
the State must be s.ubject to the requirements of the alternative program,
have a federally enforceable emission
limitation determined by the State and
approved by EPA as meeting BAI%T in
accordance with section 302(c) or paragraph (e)(1) of this :section, or otherwise addressed under paragraph~,~ (e)(1)
or (e)(4)of this section.
(C) An analysis of the best system of
continuous emission control technology available and associated emission reductions achievable for each
source within the State subject to
BART and covered by the alternative
program. This analysis must be conducted by making a determination of
BART for each source subject to BART
and covered by the alternative program
as provided for in paragraph (e)(1) of
this section, unless ~he emissions trading program or other alternative measure has been designed to meet a requirement other than BAI%T (such as
the core requirement, to have a longterm strategy to achieve the reasonable progress goals established by
States). In this case, the State may determine the best system of continuous
emission control technology and associated emission reductions for similar
types of sources within a source category based on both source-specific and
category-wide information, as appropriate.
(D) An analysis of the projected emissions reductions achievable through
the trading program or other alternative measure.
(E) A determination under paragraph
(e)(3) of this section or otherwise based
on the clear weight of evidence that

the trading program or other alternative measure ac:h~[eves greater reasonable progress than would be
achieved through the installation and
opera~ion of BART at the covered
sources.

(ii) ~Reserved]
(iii) A requirement that all necessary
emission reductions take place during
the period of the first long~term strategy for regional haze. To meet this requirement, the State must provide a
detailed description of the emissions
trading program or other alternative
measure, including schedules for implementation, the emis~.ion reductions required by the program, all necessary
admir.istrative and technical procedures for implementing the program,
rules for accounting and monitoring
emiss:~ons, and procedures for enforcement.
(iv) A demonstration that the emission redu,~tions resulting from the
emissions trading program or other alternative i~easure will be surplus to
those reductions resulting from measures ~,dopted to mee~ requirements of
the CAA as of the baseline date of the
SIP.
(v) At the State’s option, a provision
that the emissions trading program or
other alternative measure may include
a geographic enhancement to the program ¯ ~o address the requirement under
§51.302(c) related to BART for reasonably attributable impairmen~ from the
pollutants covered under the emissions
trading program or other alternative
measure.
(vi) For plans that include an emissions trading program that establishes
a cap on total annual emissions of SO~
or NOx from sources subject to the program, requires the owners and operators of sonrces to hold allowances or
authorizations to emit equal to emissions, and allows the owners and operators of sources and other entities to
purchase, sell, and transfer allowances,
the f¢,llowing elements are required
concerning the emissions covered by
the ca]):
(A) Applicability provisions defining
the s¢~urces subject to the program.
The State must demonstrate that the
applicability provisions (including the
size criteria for including sources in
the program) are designed to prevent
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any significant potential shifting within the State of production and emissions from sources in the program to
sources outside the program. In the
case of a program covering sources in
multiple States, the States must demonstrate that the applicability provisions in each State cover essentially
the same size facilities and, if source
categories are specified, cover the same
source categories and prevent any significant, potential shifting within such
States of production and emissions to
sources outside the program.
(B} Allowance provisions ensuring
that the total value of allowances (in
tons) issued each year under tbe program will not exceed the emissions cap
(in tons) on total annual emissions
from. the sources in the program.
(C) Monitoring provisions providing
for consistent and accurate measurements of emissions from sources in the
program to ensure that each allowance
actually represents t:he same specified
tonnage of emissions and that emissions are measured with similar accuracy at all sources in the program. The
monitoring provisions must require
that boilers, combustion turbines, and
cement kilns in the program allowed to
sell or transfer allowances must comply with the requirernents of par~ 75 of
this chapter. The monitoring provisions must require that other sources
in the program allowed to sell or transfer allowances must provide emissions
information with the same precision,
reliability, accessibility, and timeliness as information provided under
part 75 of this chapter.
(D) Recordkeeping provisions that
ensure the enforceability of the emissions monitoring provisions and other
program requirements. The recordkeeping provisions must require that
boilers, combustion turbines, and cement kilns in the program allowed to
sell or transfer allowances must comply with the recordkeeping provisions
of part 75 of this chapter. The recordkeeping provisions must require that
other sources in the program allowed
to sell or transfer allowances must
comply with recordkeeping requirements that, as compared with the recordkeeping provisions under part 75 of
this chapter, are of comparable stringency and require recording of corn-

parable types of information and retention of the records for comparable periods of time.
(E) Reporting pr¢,visions requiring
timely reporting of monitoring data
with sufficient frequency to ensure the
enforceability of the emissions monitoring’ provisions and other program
requirements and th,~ ability to audit
the program. The reporting provisions
must require that boilers, combustion
turbines, and cement kilns in the program allowed to sell or transfer allowances must comply with the reporting
provisions of part 75 of this chapter, except that, if the Administrator is not
the tracking system administrator for
the program, emissions may be reported, to the tracking system administrator, rather than to the Administrator. The reporting provisions must
require that other sources in the program allowed to sell or transfer allowances muss comply with reporting requirements that, as compared with the
reporting provisions under part 75 of
this c:hapter, are of eomparable stringency and require reporting of comparable types of information and require comparable timeliness and frequency of reporting.
(F) Tracking system provisions
which provide for a tracking system
that is publicly available in a secure,
centralized database to track in a consistent manner all allowances and
emissions in the program.
(G) Authorized account representative provisions ensuring that the owners and operators of a source designate
one individual who is authorized to
represent the owners and operators in
all matters pertaining to the trading
program.
(H) Allowance transfer provisions
provid:.ng procedures that allow timely
transfer and recording of allowances,
minimize administrative barriers to
the operation of the allowance market,
and ensure that such procedures apply
uniformly to all sources and other potential participants in the allowance
marke]~,
(I) Compliance provisions prohibiting
a source from emitting a total tonnage
of a pollutant that exceeds the tonnage
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value of its allowance holdings, including the methods and procedures for determining whether emissions exceed allowance holdings. Such method and
procedures shall apply consistently
from source to source.
(J) Penalty provisions providing for
mandatory allowance deductions for
excess emissions that apply consistently from source to source. The tonnage value of tl~e allowances deducted
shall equal at least three times the
tonnage of the excess emissions.
(K) For a trading program that allows banking of allowances, provisions
clarifying any restrictions on the use
of these banked allowances.
(L) Program assessment provisions
providing for periodic program evaluation to assess whether the program is
accomplishing its goals and whether
modifications to the program are needed to enhance performance of the program.
(3) A State which opts under 40 CFR
51.308(e)(2) to implernent an emissions
trading program or other alternative
measure rather than to require sources
subject to BART to install, operate,
and maintain BART may satisfy the
final step of the demonstration required by that section as follows: If the
distribution of emissions is not substantially different tlhan under BART,
and the alternative measure results in
greater emission reductions, then the
alternative measure may be deemed to
achieve greater reasonable progress. If
the distribution of emissions is significantly different, the State must conduct dispersion modeling to determine
differences in visibili];y between BART
and the trading program for each impacted Class I area, for the worst and
best 20 percent of days. The modeling
would demonstrate "greater reasonable
progress" if both of the following two
criteria are met:
(i) Visibility does not decline in any
Class I area, and
(ii) There is an overall improvement
in visibility, determined by comparing
the average differences between BART
and the alternative over all affected
Class I areas.
(4) A State subject to a trading program established in accordance with
§52.38 or §52.39 under a Transport Rule
Federal Implementation Plan need not

require BART-eligible fossil fuel-fired
steam electric plants in the State to
install, operate, and maintain BART
for the pollutant covered by such trading program in the State. A State that
chooses to meet the emission reduction
requirements of the Transport Rule by
submitting a SIP revision that establishes a trading program and is approve,2 as meeting ~he requirements of
§52.38 or §52.39 also need not require
BART-e]igible fossil fuel-fired steam
electric plants in tlhe State to install,
operate, and maintain BART for the
pollutant covered by such trading program in the State. A State may adopt
provisions,, consistent with the requirements applicable to the State for a
trading program established in accordance with §52.38 or §52.39 under the
Transport Rule Federal Implementation Plan or established under a SIP
revision that is approved as meeting
the requirements of § 52.38 or § 52.39, for
a geographic enhancement to the program to address the requirement under
§51.302(c) related to BART for reasonably attributable impairment from the
pollutant covered by such trading program :in that State.
(5) After a State has met the requirements for BART or implemented emissions trading program or other alternative measure that achieves more reasonable progress than the installation
and operation of BART, BART-eligible
sources will be subject to the requirements of paragraph (d) of this section
in the same manner as other sources.
(6) Any BART-e]Jgible facility subject to the requirement under paragraph (e) ef this section to install, operate, and maintain BART may apply
to the Administrator for an exemption
from that requirement. An application
for an exemption will be subject to the
requirements of § 51.303(a)(2)-(h).
(f) I~equirements for comprehensive periodic revisions of implementation plans for
regional haze. Each State identified in
§51.30{](b)(3) must revise and submit its
regional haze imp]ementation plan revision to EPA by July 31, 2018 and
every ten years thereafter. In each plan
revision, the State must evaluate and
reasserts all of the elements required in
paragraph (d) of this section, taking
into account improvements in monitoring data eollection and analysis
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techniques, control technologies, and
other relevant factors. In evaluating
and reassessing these elements, the
State must address the following:
(1) Current visibility conditions for
the most impaired and least impaired
days, and actual progress made towards natural conditions during the
previous implementation period, The
period for calculating current visibility
conditions is the most recent five year
period preceding the required date of
the implementation plan submittal for
which data are avail~ble. Current visibility conditions m~Lst be calculated
based on the annual average level of
visibility impairment for the most and
least impaired days for each of these
five years. Current visibility conditions
are the average of these annual values.
(2) The effectiveness of the long-term
strategy for achieving reasonable
progress goals over the prior implementation period(s); and
(3) Affirmation of, or revision to, the
reasonable progress goal in accordance
with the procedures set forth in paragraph (d)(1) of this section. If the State
established a reasonable progress goal
for the prior period which provided a
slower rate of progress than that needed to attain natural conditions hy the
year 2064, the State must evaluate and
determine the reasonableness, based on
the factors in paragraph (d)(1)(i)(A) of
this section, of additional measures
that could be adopted to achieve the
degree of visibility improvement projected by the analysis contained in the
first implementation plan described in
paragraph (d)(1)(i)(B) of this section.
(g) Requirements for periodic reports describing progress towards the reasonable
progress goals. Each State identified in
§51.300(b)(3) must submit a report to
the Administrator every 5 years evaluating progress towards the reasonable
progress goal for each mandatory Class
I Federal area located within the State
and in each mandatory Class I Federal
area located outside the State which
may be affected by emissions from
within the State. The first progress report is due 5 years from submittal of
the initial implementation plan address}ng paragraphs (d) and (e) of this
section. The progress reports must be
in the form of implementation plan revisions that comply with the proce-

dural requirements of §51.102 and
§51.10’3. Periodic progress reports must
conta:in at a minimum the following
elements:
(1) A description of the status of implementation of all measures included
in the implementation plan for achieving reasonable progress goals for mandatory Class I Federal areas both within and outside the State.
(2) A summary of the emissions reductions achieved throughout the
State through implementation of the
measures described in paragraph (g)(1)
of this section.
(3) For each mandatory Class I Federal area within the State, the State
must assess the following visibility
conditions and changes, with values for
most ~mpaired and ]east impaired days
expressed in terms of 5-year averages of
these annual values.
(i) The current visibility conditions
for the most impaired and least impaired days;
(ii) The difference between current
visibility conditions for the most im~
paired and ]east impaired days and
baseline visibility conditions;
(iii) The change in visibility impairment :[or the most impaired and least
impaired days over the past 5 years;
(4) An analysis tracking the change
over the past 5 years in emissions of
pollutants contributing to visibility
impairment from all sources and activities within the State. Emissions
changes should be identified by type of
source or activity. The analysis must
be based on the most recent updated
emissions inventory, with estimates
projected forward as necessary and appropriate, to account for emissions
changes during the applicable 5-year
period.
(5) An assessment of any significant
changes in anthropogenic emissions
within or outside the State that have
occurred over the past 5 years that
have limited or impeded progress in reducing pollutant emissions and improving visibility.
(6) An assessment of whether the current implementation plan elements
and strategies are sufficient to enable
the State, or other States with mandatory Federal Class I areas affected by
emissions from the State, to meet all
established reasonable progress goals.
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(7) A review of the State’s visibility
monitoring strategy and any modifications to the strategy as necessary.
(h) Determination of the adequacy of
existing implementation plan. At the
same time the State :is required to submit any 5-year progress report to EPA
in accordance with paragraph (g) of
this section, the State must also take
one of the following actions based upon
the information presented in the
progress report:
(1) If the State determines that the
existing implementation plan requires
no further substantive revision at this
time in order to achieve established
goals for visibility improvement and
emissions reductions, the State must
provide to the Administrator a negative declaration that further revision
of the existing implementation plan is
not needed at this time.
(2) If the State determines that the
implementation plan is or may be inadequate to ensure reasonable progress
due to emissions from sources in another State(s) which participated in a
regional planning process, the State
must provide notification to the Administrator and to the other State(s)
which participated in the regional
planning process with the States. The
State must also collaborate wi~h the
other State(s) through the regional
planning process for the purpose of developing additional strategies to address the plan’s deficiencies.
(3) Where the State determines that
the implementation plan is or may be
inadequate to ensure reasonable
progress due to emissions from sources
in another country, the State shall
provide notification, along with available information, to the Administrator.
(4) Where the State determines that
the implementation plan is or may be
inadequate to ensure reasonable
progress due to emiss:[ons from sources
within the State, the State shall revise
its implementation plan to address the
plan’s deficiencies within one year.
(i) What are the requirements for State
and Federal Land Manager coordination?
(1) By November 29, 1999, the State
must identify in writing to the F,~deral
Land Managers the title of the official
to which the Federal Land Manager of
any mandatory Class I Federal area

can submit any recommendations on
the iraplementation of this subpart including, but not limited to:
(i) Identification of impairment of
visibility in any mandatory Class I
Federal area(s); and
(ii) Identification of elements for inclusion in. the visibility monitoring
strategy required l)y §51.305 and this
section.
(2) The State must provide the Federal Land Manager with an opportunity for consultation, in person and
at least 60 days prior to holding any
public hearing on a]~ implementation
plan (or plan revision) for regional haze
required by this subpart. This consultation raust include the opportunity
for the affected Federal Land Managers
to discuss ~heir:
(i) Assessment of impairment of visibility in any mandatory Class I Federal
area; and
(ii) l~ecommendations on the development of the reasonable progress goal
and on the development and implementation of strategies to address visibility impairment.
(3) I:a developing any implementation
plan (or plan revision), the State must
include a description of how it addressed any comments provided by the
Federal Land Managers.
(4) The plan (or plan revision) must
provide procedures for continuing consultation between the State and Federa] Land Manager on the implementation 0f the visibility protection program required by this subpart, including development and review of implementation plan revisions and 5-year
progress reports, and on the implementation of other programs having the
potential to contribute to impairment
of visibility in mandatory Class I Federal areas.
[64 FR 35765, July 1, 1999, as amended at 70
FR 39156, July 6, 2005; 71 FR 60631, Oct. 13,
2006; 77 FR 33656, June 7, 2012]

§51.309 Requirements related to the
Grand Canyon Visibility Transport
Commission.
(a) What is the purpose of this section? This section establishes the requirements for the first regional haze
implementation plan to address regional haze visibility impairment in
the 16 Class I areas covered by the
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(7) A review of the, State’s visibility
monitoring strategy and any modifications to the strategy as necessary.
(h) Determination ~,/ the adequacy of
existing implementation plan. At the
same time the State is required to submit any 5-year progress report to EPA
in accordance with paragraph (g) of
this section, the State must also take
one of the following actions based upon
the information presented in the
progress report:
(1) If the State dew, ermines that the
existing implementation plan requires
no further substantive revision at this
time in order to achieve established
goals for visibility improvement and
emissions reductions, the State must
provide to the Administrator a negative declaration that further revision
of the existing implementation plan is
not needed at this time.
(2) If the State determines that the
implementation plan is or may be inadequate to ensure reasonable progress
due to emissions from sources in another State(s) which participated in a
regional planning process, the State
must provide notification to the Administrator and to the other State(s)
which participated in the regional
planning process with the States. The
State must also collaborate with the
othec State(s) through the regional
planning process for the purpose of developing additional strategies 1;o address the plan’s deficiencies.
(3) Where the State determines that
the implementation plan is or may be
inadequate to ensure reasonable
progress due to emissions from sources
in another country, the State shall
provide notification, along with available information, to the Administrator.
(4) Where the State determines that
the implementation plan is or may be
inadequate to ensure reasonable
progress due to emissions from sources
within the State, the State shah revise
its implementation plan to address the
plan’s deficiencies witlhin one year.
(i) What are the requirements for S~ate
and Federal Land Manager coordination?
(1) By November 29, 1999, the State
must identify in writing to the Federal
Land Managers the title of the official
to which the Federal Land Manager of
any mandatory Class I Federal area

can submit any recommendations on
the implementation of this subpart including, but not limited to:
(i) Identification of impairment of
visibility in any mandatory Class I
Federal area(s); and
(ii) Identification of elements for inclusion in the visibility monitoring
strategy required by §51.305 and this
section.
(2) The State must, provide the Federal Land Manager with an opportunity for consultation, in person and
at least 60 days prior to holding any
pub]ic~ hearing on an implementation
plan (or plan revision) for regional haze
requi[ed hy this subpart. This consu]tation must include the opportunity
for th,~ affected Federal Land Managers
to discuss their:
(i) Assessment of impairment of visibility in any mandatory Class I Federal
area; and
(ii) Recommendations on the development of the reasonable progress goal
and on the development and implementation of strategies to address visibility impairment.
(3) I:~ developing any implementation
plan (or plan revision), the State must
include a description of how it addressed any comments provided by the
Federal Land Managers.
(4) The plan (or plan revision) must
provide procedures for continuing consultat:[on between the State and Federal Land Manager on the implementation of the visibility protection program :required by this subpart, inc]uding development and review of implementation plan revisions and 5-year
progress reports, and on the implementation of other programs having the
potential to contribute to impairment
of visibility in mandatory Class I Federal areas.
[64 FR 35765, July 1, ]999, as amended at 70
FR 39156, July 6, 2005; 71 FR 60631, Oct. 13,
2006; 77 FR 33656, June 7, 2012]

§51.309 Requirements related to the
Grand Canyon Visibility Transport
Commission.
(a) What is the purpose of this section? This section establishes the requirements for the first regional haze
implementation plan to address regional haze visibility impairment in
the 16 Class I areas covered by the
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Grand Canyon Visibility Transport
Commission Report. For the period
through 2018, certain States (defined in
paragraph (b) of this section as Transport, Region States) may choose to implement the Commission’s recommendations within the framework
of the national regional haze program
and applicable requirements of the Act
by complying with the provisions of
this section. If a Transport
State submits an implementation plan
which is approved by EPA as meeting
the requirements of this section, it will
be deemed to comply with the requirements for reasonable progress with respect to the 16 Class I areas for the period from approval of the plan through
2018. Any Transport Region State
electing not to subm![t an implementation plan under this section is subject
to the requirements of §51.308 in the
same manner and to the same extent as
any State not included within the
Transport Region. Except as provided
in paragraph (g) of this section, each
Transport Region State is also subject
to the requirements of §51.308 with respect to any other Federal mandatory
Class I areas within the State or affected by emissions from the State.
(b) Definitions. For the purposes of
this section:
(1) 16 Class I areas ~neans the following mandatory Class I Federal areas
on the Colorado Plateau: Grand Canyon National Park, Sycamore Canyon
Wilderness, Petrified Forest National
Park, Mount Baldy Wilderness, San
Pedro Parks Wilderness, Mesa Verde
National Park, Weminuche Wilderness,
Black Canyon of the Gunnison Wilderness. West Elk Wilderness, Maroon
Bells Wilderness, Flat Tops Wilderness,
Arches National Park, Canyonlands
National Park, Capital Reef National
Park, Bryce Canyon National Park,
and Zion National Park.
(2) Transport Region State means one
of the States that is included within
the Transport Region addressed by the
Grand Canyon Visibility Transport
Commission (Arizona, California, Colorado, Idaho, Nevada, New Mexico, Oregon, Utah, and Wyoming).
(3) Commission Report means the report of the Grand Canyon Visibility
Transport Commission entitled "Rec-

ommendations for Improving Western
Vistas," dated June i0, 1996.
(4) ~’ire means wildfire, wildland fire
(including prescribed natural fire), prescribed fire, and agricultural burning
conducted and occurring on Federal,
State, and private wildlands and farmlands.
(5) Mile:~tone means the maximum
level of annual regional SO~ emissions,
in tons per year, for a given year, assessed, annually, through the year 2018,
consi~.tent with paragraph (d)(4) of this
section.
(6) Continuous decl’ine in total mobile
source emissions means that the projected level of emissions from mobile
sources of each listed pollutant in 2008,
2013, and ’,,)018, are less than the projected lewd of emissions from mobile
sources of each listed pollutant for the
previous period (i.e., 2008 less than 2003;
2013 less than 2008; and 2018 less than
2013).
(7) Base year means the year for
which data for a souroe included within
the program were used by the WRAP to
calculate emissions as a starting point
for development of the milestone required by paragraph (d)(4)(i) of this section.
(8) ~ase year means the year, generally a year between 1996 and 1998, for
which data for a source included within
the program were used by the WRAP to
calculate base year emissions as a
starting point for development of the
Annex req~,ired by paragraph (f) of this
section.
(9)-(i[2) [Reserved]
(13) Eligible renewable energy resource,
for purposes of 40 CFR 51.309, means
electricity generated by non-nuclear
and non-fossil low or no air emission
technologies.
(c) ]:mplementation Plan Schedule.
Each Transport Region State electing
to submit an implementation plan
under this section must submit such a
plan no later than December 17, 2007.
Indian Tribes may submit implementation plans after this deadline.
(d) R, equirements of the first implementation plan .for States ei!ecting to adopt all
of the recommendations of the Commission
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Report. Except as provided for in paragraph (e) of this section, each Transport Region State must submit an implementation plan that meets the following requirements:
(1) Time period covered. The implementation plan must be effective
through December 31, 2018 and continue
in effect until an implementation plan
revision is approved by EPA in accordance with § 51.308(f).
(2) Projection of visibility improvement.
For each of the 16 mandatory Class I
areas located within the Transport Region State, the plan must include a
projection of the improvement in visibility conditions (expressed in
deciviews, and in any additional ambient visibility metrics deemed appropriate by the State) expected through
the year 2018 for the most impaired and
least impaired days, based on the implementation of all measures as required in the Commission report and
the provisions in this. section. The projection must be made in consultation
with other Transport Region States
with sources which may be reasonably
anticipated to contribute to visibility
impairment in the relevant Class I
area. The projection may be based on a
satisfactory regional analysis.
(3) Treatmen~ of clean-air corridors.
The plan must describe and provide for
implementation of comprehensive
emission tracking strategies for cleanair corridors to ensure that the visibility does not degrade on the least-impaired days at any ,of the 16 Class I
areas. The strategy must include:
(i) An identification of clean-air corridors. The EPA will evaluate the
State’s identification of such corridors
based upon the reports of the Commission’s Meteorology Subcommittee and
any [uture updates by a successor organization;
(ii) Within areas t:hat are clean-air
corridors, an identification of patterns
of growth or specific sites of growth
that could cause, or are causing, significant emissions increases that could
have, or are having, visibility impairment at one or more of the 16 Class I
areas.
(lid In areas outside of clean-air corridors, an identification of significant
emissions growth that could begin, or
is beginning, to impair the quality of

air in the corridor and thereby lead to
visibility degradation for the least-impaired days in one or more of the 16
Class I areas.
(iv) If impairment of air quality in
clean air corridors is identified pursuant to paragraphs (d)(3)(ii) and (iii) of
this section, an analysis of the effects
of increased emissions, including provisions for the identification of the need
for additional emission reductions
measures, and implementation of the
additional measures where necessary.
(v) A determination of whether other
clean air corridors exist for any of the
16 Class I areas. For any such clean air
corridors, an identification of the necessary measures to protect against future degradation of air quality in any
of the 16 Class I areas.
(4) Implementation of stationary source
reductions. The first implementation
plan submission must include:
(i) Provisions for stationary source
emissions of SO~. The plan submission
must include a SOz program that contains quantitative emissions milestones; for stationary source SO~ emissions for each year through 2018. After
the first two years of the program,
compliance with the annual milestones
may be measured by comparing a
three-year rolling average of actual
emissions with a rolling average of the
emissions milestones for the same
three years. During the first two years
of th~ program, compliance with the
milestones may be measured by a
methodology of the States’ choosing,
so long as all States in the program use
the same methodology. Compliance
with the 2018 milestone shall be measured by comparing actual emissions
from the year 2018 with the 2018 milestone. The milestones, must provide for
steady and continuing emissions reductions through 2018 consistent with the
Commission’s definition of reasonable
progress, its goal of 50 to 70 percent reductioa in SO~ emissions from 1990 actual emission levels by 2040, applicable
requirements under the CAA, and the
timing of implementation plan assessments of progress and identification of
any deficiencies which will be due in
the years 2013 and 2018. The milestones
must be shown to provide for greater
reasonable progress than would be
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achieved by application of BART pursuant to § 51.308(e)(2).
(ii) Documentation of emissions calculation methods for SO2. The plan
submission must include documentation of the specific :methodology used
to calculate SO2 emissions during the
base year for each emitting unit included in the program. The implementation plan must also provide for documentation of any change to the specific
methodology used to calculate emissions at any emitting unit for any year
after the base year.
(iii) Monitoring, recordkeeping, and
reporting of SO2 emissions. The plan
submission must include provisions requiring the monitoring, recordkeeping,
and annual reporting of actual stationary source SO~ emissions within
the State. The monitoring, recordkeeping, and reporting data must be
sufficient to determine annually
whether the milestone for each year
through 2018 is achieved. The plan submission must provide for reporting of
these data by the State to the Administrator and to the regional planning
organization. The plan must provide
for retention of records for at least 10
years from the establishment of the
record.
(iv) Criteria and :Procedures for a
Market Trading Program. The plan
must include the criteria and procedures for conducting an annual evaluation of whether the milestone is
achieved and, in accordance with paragraph (d)(4)(v) of this section, for activating a market trading program in
the event the milestone is not
achieved. A draft of the annual report
evaluating whether the milestone for
each year is achieved shall be completed no later than 12 months from
the end of each milestone year. The
plan must also provide for assessments
of the program in the years 2013 and
2018.
(v) Market Trading Program. The implementation plan must include requirements for a market trading program to be implemented in the event
that a milestone is not achieved[. The
plan shall require that the market
trading program be activated beginning no later than 15 months after the
end of the first year in which the milestone is not achieved. The plan shall

also require that sources comply, as
soon as practicable, with the requirement to hold allowances covering their
emissions. Such market trading program must be sufficient to achieve the
milestones in paragraph (d)(4)(i) of this
section, and must be consistent with
the elements for such programs outlined in §51.308(e)(2)(vi). Such a program may include a geographic enhancement to the program to address
the requirement under §51.302(c) related to BAI~T for reasonably attributable impairment from the pollutants
covered under the program.
(vi) Provision for tlhe 2018 milestone.
(A) Unless and until a revised implementation plan is submitted in accordance with §51.308(f) and approved by
EPA, the implementation plan shall
prohibit emissions from covered stationary sources in any year beginning
in 2018 that exceed the year 2018 milestone. In no event shall a market-based
program approved under § 51.308(f)
allow an emissions cap for SO~ that is
less stringent than the 2018 milestone,
unless the milestones are replaced by a
differ~nt program approved by EPA as
meeting the BAI~T and reasonable
progress requiremen]~s established in
§ 51.30~:.
(B) The implementation plan must
provide a framework, including financial l)enalties for excess emissions
based on the 2018 milestone, sufficient
to ensure that the 2018 milestone will
be met ew~n if the implementation of
the marke~ trading :program in paragraph (d)(4)(v) of this section has not
yet been triggered, or the source allowance compliance provision of the trading program is not yet in effect.
(vii) Provisions for stationary source
emissions of NOx and PM. The implementation plan must contain any necessary long term strategies and BART
requirements for stationary source PM
and NOx emissions. Any such BART
provisions may be submitted pursuant
to either § 51.308(e)(1) or ’51.308(e)(2).
(5) Mobile sources. The plan submission must provide for:
(i) Statewide inwmtories of onroad
and nonroad mobile source emissions of
VOC, N0×, S0~, PMI~.~, elemental carbon, and organic carbon for the years
2003, 2008, 2013, and 2018.
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(A) The inventories must demonstrate a continuous decline in total
mobile source emissions (onroad plus
nonroad; tailpipe and evaporative) of
VOC, NOx, PM2.~, elemental carbon,
and organic carbon, evaluated separately. If the inventories show a continuous decline in total mobile source
emissions of each of these pollutants
over the period 2003-2018, no further action is required as part of this plan to
address mobile source emissions of
these pollutants. If the inventories do
not show a continuous decline in mobile source emissions of one or more of
these pollutants over the period 20032018, the plan submission must provide
for an implementation plan revision by
no later than December 31, 2008 containing any necessary long-term strategies to achieve a continuous decline
in total mobile source emissions of the
pollutant(s), to the extent practicable,
considering economic and t, echnological reasonableness and federal preemption of vehicle standards and fuel
standards under title II of the CAA.
(B) The plan submission must also
provide for an implementation plan revision by no later than December 31,
2008 containing any long-term strategies necessary to reduce emissions of
SO~ from nonroad mobile sources, consistent with the goal of reasonable
progress. In assessing the need for such
long-term strategies, the State may
consider emissions reductions achieved
or anticipated from any new Federal
standards for sulfur in nonroad diesel
fuel.
(ii) Interim reports to EPA and the
public in years 2003, 2008, 2013, and 2018
on tlhe implementation status of the regional and local strategies recommended by the Commission Report
to address mobile source emissions.
(6) Programs related to fire. The plan
must provide for:
(i) Documentation that all Federal,
State, and private prescribed fire programs within the State evaluate and
address the degree visibility impairment from smoke in their planning and
application. In addition the plan must
include smoke management programs
that include all necessary components
including, but not limited to, actions
to minimize emissions, evaluation of
smoke dispersion, alternatives to fire,

public notification, air quality monitoring, surveillance and enforcement,
and program evaluation.
(ii) A statewide inventory and emissions tracking system (spatial and
temporal) of VOC, NOx, elemental and
organic carbon, and fine particle emissions from fire. In reporting and tracking emissions from fire from within the
State, States may use information
from regional data-gathering and
tracking initiatives.
(iii) Identification .and removal wherever feasible of any ad~ninistrative barriers ’5o the use of alternatives to burning in Federal, State, and private prescribed fire programs within the State.
(iv) Enhanced smoke management
programs for fire that consider visibility effects, not only health and nuisance objectives, and that are based on
the criteria of efficiency, economics,
law, emission reduction opportunities,
land management objectives, and reduction of visibility impact.
(v) Establishment of annual emission
goals for fire, excluding wildfire, that
will Eainimize emission increases from
fire to the maximum extent feasible
and that are establis:hed in cooperation
with States, tribes, ]Federal land management agencies, and private entities.
(7) Area sources of dust emissions from
paved and unpaved roads. The plan
must include an assessment of the impact of dust emissions from paved and
unpaved roads on visibility conditions
in the 16 Class I Areas. If such dust
emissions are determined to be a significaat contributor to visibility impairment in the 16 Class I areas, the
State must implement emissions management strategies to address the impact as necessary and appropriate.
(8) Pollution prew~ntion. The plan
must :provide for:
(i) An initial summary of all pollution prevention programs currently in
place, an inventory of all renewable energy generation capacity and production in use, or planned as of the year
2002 (~,xpressed in megawatts and megawatt-hours), the total energy generation capacity and production for the
State, the percent of the total that is
renewable energy, and the State’s anticipated contribution toward the renewable energy goals for 2005 and 2015,
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as provided in paragraph (d)(8)(vi) of
this section.
(ii) Programs to provide incentives
that reward efforts that go beyond
compliance and/or achieve early compliance with air-pollution related requirements.
(iii) Programs to preserve and expand
energy conservation efforts.
(iv) The identification of specific
areas where renewable energy has the
potential to supply power where it is
now lacking and where renewable energy is most cost-effective.
(v) Projections of the short- and longterm emissions reductions, visibility
improvements, cost savings, and secondary benefits associated with the renewable energy goals, energy efficiency
and pollution prevention activities.
(vi) A description of the programs relied on to achieve the State’s contribution toward the Commission’s goal
that renewable energy will comprise i0
percent of the regional power needs by
2005 and 20 percent by 2015, and a demonstration of the progress toward
achievement of the renewable energy
goals in the years 2003, 2008, 2013, and
2018. This description must include documentation of the potential for renewable energy resources, the percentage
of renewable energy associated with
new power generation projects implemented or planned, and the renewable
energy generation capacity and production in use and planned in the State.
To the extent that it is not feasible for
a State to meet its contribution to the
regional renewable energy goals, the
State must identify in the progress
ports the measures implemented to
achieve its contribution and explain
why meeting the State’s contribution
was not feasible.
(9) Implementation of additional recommendations. The plan must provide
for implementation of all other recommendations in the Commission report that can be practicably included
as enforceable emission limits, schedules of compliance, or other enforceable measures (including economic incentives) to make reasonable progress
toward remedying existing and preventing future regional haze in the 16
Class I areas. The State must provide a
report to EPA and the public in 2003,
2008, 2013, and 2018 on the progress to-

ward developing and implementing policy oe strategy options recommended
in the Commission R,~port.
(i0) Periodic implementation plan revisions. Each Transport Region State
must submit to the Administrator periodic reports in the years 2013 and 2018.
The progress reports must be in the
form of implementation plan revisions
that comply with the procedural requirements of §§ 51.102 and 51.103.
(i) The report will assess the area for
reasouable progress as provided in this
secticn for mandatory Class I Federal
area(s) located within the State and for
mandatory Class I Federal area(s) located outside the State which may be
affected by emissions from within the
State. This demonstration may be
based on assessments conducted by the
States and!or a regional planning body.
The progress reports must contain at a
minimum the following elements:
(A) A description of the status of implementation of all :measures included
in the implementation plan for achieving r~,asonab]e progress goals for mandatory Class I Federal areas both within and outside the State.
(B) A summary of the emissions reductions achieved throughout the
State through implementation of the
measnres described in paragraph
(d)(10)(i)(A) of this section.
(C) For each mandatory Class I Federal area within the State, an assessment of the following: the current visibility conditions for ~he most impaired
and least impaired days; the difference
between current visibility conditions
for the most impaired and least impaired days and base].ine visibility conditions; the change in visibility impairment for the most impaired and least
impaired days over the past 5 years.
(D) An analysis tracking the change
over the past 5 years in emissions of
pollutants contributing to visibility
impairment from all[ sources and activities within the State. Emissions
changes should be identified by type of
source or activity. The analysis must
be based on the most recent updated
emissions inventory, with estimates
projected forward as necessary and appropriate, to account for emissions
changes during the applicable 5-year
period.
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(E) An assessment of any significant
changes in anthropogenic emissions
within or outside the State that have
occurred over the past 5 years that
have limited or impeded progress in reducing pollutant emissions and improving visibility.
(F) An assessment of whether the
current implementation plan elements
and strategies are sufficient to enable
the State, or other States with mandatory Federal Class I areas affected by
emissions from the State, to meet all
established reasonable progress goals.
(G) A review of the State’s visibility
monitoring strategy and any modifications to the strategy as necessary.
(ii) At the same time the State is required to submit any 5-year progress
report to EPA in accordance with
paragaph (d)(10)(i) of this section, the
State must also take one of tlhe following actions based upon the information presented in the progress report:
(A) If the State determines that the
existing imp]ementa]~ion plan requires
no further substantive revision at this
time in order to achieve established
goals for visibility improvement and
emissions reductions, the State must
provide to the Administrator a negative declaration that further revision
of the existing implementation iplan is
not needed at this time.
(B) If the State determines that the
implementation plan is or may be inadequate to ensure reasonable progress
due to emissions from sources in another State(s) which participated in a
regional planning process, the State
must provide notification to the Administrator and to the other State(s)
which participated in the regional
planning process witlh the States. The
State must also coli[aborate with the
other State(s) through the regional
planning process for the purpose of developing additional strategies to address the plan’s deficiencies.
(C) Where the State determines that
the implementation :plan is or may be
inadequate to ensure reasonable
progress due to emissions from sources
in another country, the State shall
provide notification, along with available information, to the Administrator.
(D) Where the State determines that
the implementation :plan is or may be

inadequate to ensure reasonable
progress due to emissions from within
the State, the State shall develop additional strategies to address the plan
defici,~ncies and revise the implementation plan :no later than one year from
the date that the progress report was
due.
(11) State planning and ~nterstate coordination. In complying with the requirements of this section, States may
include emission reductions strategies
that are based on coordinated implementation with other States. Examples
of th.~se strategies include economic
incen]~ive programs and transboundary
emissions trading programs. The implementation plan must include documentation of the technical and policy
basis for the individual State apportionment (or the procedures for apportionment throughout the trans-boundary region), the contribution addressed
by the State’s plan, how it coordinates
with other State plans, and compliance
with any other appropriate implementation plan approvability criteria.
States may rely on the relevant technical, policy and other analyses developed by a regional entity (such as the
Western Regional Air Partnership) in
providing such documentation. Conversely, States may elect to develop
their own programs without relying on
work products from a regional entity.
(12) Tribal implementation. Consistent
with 40 CFR Part 49, tribes within the
Transport Region [nay implement the
required visibility programs for the 16
Class I areas, in the same manner as
States, regardless of whether such
tribes haw~ participated as members of
a visibility transport commission.
(e) S~ate~ electing not to implement the
commission recommendations. Any Transport P~egion State may elect not to implement the Commission recommendations set forth in paragraph (d) of this
section. Such States are required to
comply with the timelines and requirements, of § 51.308. Any Transport Region
State electing not to implement the
Commission recommendations must
advise the other States in the Transport Region of the nature of the program and the effect, of the program on
visibi].ity-impairing emissions, so that
other States can take this information
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into account in developing programs
under this section.
(f) [Reserved]
(gl Additional Class I areas. Each
Transport Region State implementing
the provisions of this section as the
basis for demonstrating reasonable
progress for mandatory Class I Federal
areas other than the 16 Class I areas
must include the following provisions
in its implementation plan. If a Transport Region State submits an implementation plan which is approved by
EPA as meeting the requirements of
this section, it will be deemed to comply with the requirements for reasonable progress for the period from approval of the plan to 2018.
(1) A demonstration of expected visibilit,y conditions for the most impaired
and least impaired days at the additional mandatory Class I Federal
area(s) based on emissions projections
from the long-term strategies in the
implementation plan. This demonstration may be based on assessments conducted by the States and/or a regional
planning body.
(2) Provisions establishing reasonable
progress goals and implementing any
additional measures aecessary to demonstrate reasonable progress for the
additional mandatory Federal Class I
areas. These provisions must comply
with the provisions of §51.308(d)(1)
through (4).
(i) In developing long-term strategies
pursuant to § 51.308(d)(3), the State may
build upon the strategies implemented
under paragraph (d) of this section, and
take full credit for the visibility improvement achieved, through these
strategies.
(ii) The requirement under §51.308(e)
related to Best Available Retrofit
Technology for regional haze is deemed
to be satisfied for pollutants addressed
by the milestones and backstop trading
program if, in establishing the emission reductions milestones under paragraph (d)(4) of this section, it is shown
that greater reasonable progress will
be achieved for these additional Class I
areas than would be achieved through
the application of source-specific
BART emission limitations under
§ 51.308(e)(1).
(iii) The Transport Region State may
consider whether any strategies nec-

essary to achieve the reasonable
progress goals required by paragraph
(g)(2) of this section are incompatible
with ]~he strategies implemented under
paragcaph (d) of this section to the extent the State adequately demonstrates that the incompatibility is
related to the costs of the compliance,
the time necessary for compliance, the
energy and no air quality environmental impacts of compliance, or the
remaining useful life of any existing
source subject to such requirements.
[64 FR 35769, July 1, ]999, as amended at 68
FR 33784, Jvne 5, 2003; 68 FR 39846, July 3,
2003; 6~ FR 61369, Oct. 28, 2003; 68 FR 71014,
Dec. 22, 2003; 71 FR 60632.. Oct. 13, 2006]

Subpart Q--Reports
AUTIIORITY: Secs. Ii0, 301(a), 313, 319, Clean
Air Act (42 U.S.C. 7410, 7,601(a), 7613, 7619).
SOU~:CE: 44 FR 27569, May 10, 1979, unless
otherwise noted.
AIR QUALITY DATA REPORTING

§51.320 Annual air quality data report.
The requirements for reporting air
quality data collected for purposes of
the plan are located in subpart C of
part 58 of this chapter.
SOURCE EMISSIONS AND STATE ACTION
REPORTING

§51.321 Annual source emissions and
State action report.
The State agency shall report to the
Administrator (through the appropriate Regional Office) information as
specified in §§51.322 through 51.326.
[67 FR 39615, June 10, 2002]

§51.322 Sources subject to emissions
reporting.
The requirements for reporting emissions data under the plan are in subpart A of this part 51.
[67 FR 39615, June i0, 2002]

§51.323 Reportable emissions data and
information.
The requirements for reportable
emissions data and information under
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F. Overview of the BART Process
DATES: The regulatory amendments
III. Detailed Discussion of the BART
announced iherein take effect on
Guidelines
September 6, 2005.
A. Introduction
40 CFR Part 51
ADDRESSES: Docket. All documents in
B. Scope of the Rule--Whether to Require
the docket are listed in the EDOCKET
States to Follow the Guidelines for All
[FRL-7925-9]
index at http://www.epa.gov/edocket.
BART Sources
RIN 2060-AJ31
C. How to Identify BART-Eligible Sources
Although listed in the index, some
D. How to Determine Which BART-Eligible
information is not publicly available,
Regional Haze Regulations and
Sources are Subject to BART
i.e., CBI or other information whose
E. The BART Determination Process
Guidelines for Best Available Retrofit
disclosure is restricted by statute.
IV. Effect of This Rule on State Options for
Technology (BART) Determinations
Certain other material, such as
Using Alternative Strategies In Lieu of
,copyrighted material, is not placed on
Source-by-Source BART
AGENCY: E:nvironmental Protection
the Internet and will be publicly
V. Statutory and Executive Order Reviews
Agency (EPA).
A. Executive Order 12866: Regulatory
,available only in hard copy form.
ACTION: Final rule.
Planning and Review
Publicly available docket materials are
B. Paperwork Reduction Act
available either electronically in
SUMMARY: On July 1, 1999, EPA
C. Regulatory Flexibility Act
EDOCKET or in hard copy at the OAR
promulgated regulations to address
D. Unfunded Mandates Reform Act
Docket, EPA/DC, EPA West, Room
regional haze (64 FR 3573.4). These
E. Executive Order 13132: Federalism
B102, 1301 Constitution Ave., NW.,
regulations were challenged, and on
F. Executive Order 13175: Consultation
May 24, 2002, the U.S. Court of Appeals "Washington, DC. The Public Reading
and Coordination with Indian Tribal
Room is open from 8:30 a.m. to 4:30
Governments
for the District of Columbia Circuit
G. Executive Order 13045: Protection of
p.m., Monday through Friday, excluding
issued a ruling vacating the regional
Children from Environmental Health
legal holidays. The telephone number
haze rule :in part and sustaining it in
Risks and Safety Risks
for the Public Reading Room is (.202)
part. American Corn Growers Ass’n v.
H.
Executive Order 13211: Actions That
1566-1744, and the telephone nuinber for
EPA, 291 iF.3d 1 (D.C. Cir. 2002).
Significantly Affect Energy Supply,
Today’s rnle addresses the court’s ruling the OAR Docket is (202) 566-1742.
Distribution, or Use.
in that case.
I--OR FURTHER INFORMATION CONTACT:
I. National Technology Transfer
In addition, prior to the court’s
Kathy Kaufman at (919) 541-0102 or by
Advancement Act
J. Executive Order 12898: Federal Actions
decision, EPA had proposed guidelines
e-mail at Kaufman.Kathy@epa.gov or
to Address Environmental Justice in
for implementation of the Best Available Todd Hawes at 9:19-541-5591 or by eMinority Populations and Low-Income
Retrofit Technology (BART)
mail Hawes. Todd@epa.gov.
Populations
requirements under the regional haze
SUPPLEMENTARY INFORMATION:
rule, (66 FR 38108, July 20, 2001). The
Regulated Entities. This final rule will I. Overview of Today’s Actions
proposed guidelines were intended to
affect the following: State and local
Today’s rulemaking provides the
clarify the requirements of the regional permitting authorities and Indian Tribes following
changes to the regional haze
haze rule’s BART provisions. We
containing major stationary sources of
regulations:
proposed 1:o add the guidelines and also pollution affecting visibility in federally
(1) Revised regulatory text in response
proposed 1:o add regulatory text
protected scenic areas.
to the American Corn Growers court’s
requiring that these guidelines be used
This list is not intended to be
remand, to require that the BART
for addressing BART determinations
exhaustive, but rather provides a guide
determination include an analysis of the
under the regional haze rule. In
for readers regarding entities likely to be degree of visibility improvement
addition, we proposed one revision to
regulated by this action. This list gives
resulting from the use of control
guidelines issued in 1980 for facilities
examples of the types of entities EPA is technology at each source subject to
contributing to "reasonably
now aware could potentially be
BART,
attributable" visibility impairment.
regulated by this action. Other types of
(2) Revised regulatory text in 40 CFR
entities not listed could also be affected. 51.308(b) and deletion of 40 CFR
In the American Corn Growers case,
the court vacated and remanded the
To determine whether your facility,
51.308(c) Options for regional planning
BART provisions of the regional haze
company, business, organization, etc., is in response to Congressional legislation
rule. In response to tM court’s ruling,
regulated by this action, you should
amending the deadlines for submittal of
on May 5, 2004 we proposed new BART examine the applicability criteria in Part regional haze implementation plans.
provisions and reproposed the BART
II of this preamble. If you have arty
This provision had provided for an
guidelines. The American Corn Growers questions regarding the applicability of
alternative process for States to submit
court also remanded to the Agency its
this action to a particular entity, consult regional haze implementation plans in
decision to extend the deadline for the
the people listed in the preceding
attainment areas,
submittal of regional haze plans.
section.
(3) BART guidelines, contained in a
Out]ino. The contents of today’s
Subsequently, Congress amended the
new Appendix Y to 40 CFR part 51,
preamble are listed in the fo].lowing
deadlines :For regional haze plans
(4) New and revised regulatory text, to
outline.
(Consolidated Appropriations Act for
be added to 40 CFR 51.308(e), regarding
Fiscal Yea:~ 2004, Public Law 108-199, I Overview of Today’s Proposed Actions
the use of Appendix Y in establishing
January 23, 2004). The May 5, 2004
IL Background
BART emission limits, and
proposed rule also contained an
A. Regional Haze Rule
(5) Revised regulatory language at 40
B. Partial Remand of the Regional Haze
amendment to the regional haze rule to
CFR 51.302 to clarify the relationship
Rule in American Corn Growers
conform tc, the new statutory deadlines.
between New Source Performance
C. Changes in Response to American Corn
We received numerous comments on
Standards (NSPS) and BART for
Growers
both the July 20, 2001 proposal and the
reasonably attributable visibility
D. Center for Energy an d Ecor, omic
May 5, 2004 reproposal. Today’s final
impairment.
Development v. EPA
rule reflects our review of the public
How This Preamble Is Structured.
E. Relationship Between BART and the
comments.
Clean Air Interstate Rule (CAIR)
Section II provides background on the
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Clean Air Act (CAA) BART
requirements as codified in the regional
haze rule, on the D.C. Circuit Court
decision which remanded parts of the
rule, and on the April 2004 reproposal
responding to the remand. Section III
discusses specific issues in the BART
guidelines in more detail, including
background on each issue, major
comments we received on the July 2001
proposal and May 2004 reproposal, and
our responses to those comments.
Section IV provides a discussion of how
this rulemaking complies with the
requirements of Statutory and Executive
Order Reviews.
II. Background

A. The Regional Haze Rule
In 1999.. we published a final rule to
address a type of visibility impairment
known as regional haze (64 FR 35714,
July 1, 1999). The regional haze rule
requires States to submit
implementation plans (SIPs) to address
regional haze visibility impairment in
156 Federally-protected parks and
wilderness areas. These 156 scenic areas
are called "mandatory Class I Federal
areas" in the Clean Air Act (CAAp but
are referred to simply as "Class I areas"
in today’s rulemaking. The 1999 rule
was issued to fulfill a long-standing EPA
commitment to address regional haze
under the authority and requirements of
sections 169A and 169B of the CAA.
As required by the CAA, we included
in the final regional haze rule a
requirement for BART for certain large
stationary sources that were put in place
between 1962 and 1977. We discussed
these requirements in detail in the
preamble to the final rule (64 FR at
35737-357’43). The regulatory
requiremeuts for BART were codified at
40 CFR 51.308(e) and in definitions that
appear in 40 CFR 51.301.
The CAA, in sections 169A(b){2}{A)
and in 169A(g)(7), uses the term "major
stationary source" to describe those
sources that are the focus of the BART
requirement. To avoid confusion with
other CAA requirements which also use
the term "major stationary source" to
refer to a somewhat different population
of sources, the regional haze rule uses
the term "BART-eligible source" to
describe these sources. The BARTeligible sources are those sources which
have the potential to emit 250 tons or
more of a visibility-impairing air
pollutant, were put in place between
August 7, 1962 and August 7, 1977, and
whose operations fall within one or
more of 26 specifically listed source
categories. Under the CAA, BART is
See, e.g. CAA Section 169A(a)(1).
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install the best available retrofit
required for any BART-elig:ible source
which a State determines "emits any air technology for controlling emissions.3
In determining BART, the CAA requires
pollutant which may reasouably be
anticipated to cause or contribute to any the State to consider several factors that
are set forth in section 169(g)(2) of the
impairment of visibility in any such
CAA, including the degree of
area." Accordingly, for stationary
improvement in visibility which may
sources meeting these criteria, States
reasonably result from the use of such
must address the BART requirement
technology.
when they develop their regional haze
The regional haze rule addresses
SIPs.
visibility impairment resulting from
Section 169A(g)(7) of the CAA
emissions from a multitude of sources
requires that States must consider the
located across a wide geographic area.
following factors in making BART
Because the problem of regional haze is
determinations:
caused in large part by the long-range
(1) The costs of compliance,
(2) The energy and nonair quality
transport of emissions from multiple
environmental impacts of compliance,
sources, and for certain technical and
(3) Any existing pollution control
other reasons explained in that
technology in use at the source,
rulemaking, we had adopted an
(4) The remaining useful i[ife of the
approach that required States to look at
source, and
the contribution of all BART sources to
(5) The degree of improvement in
the problem of regional haze in
visibility which may reasonably be
determining both applicability and the
anticipated to result from the use of
appropriate level of control.
such technology.
Specifically, we had concluded that if a
These statutory factors for BART were
source potentially subject to BART is
codified at 40 CFR 51.308(e)(1)(ii).
located within an upwind area from
In the preamble to the regional haze
which pollutants may be transported
rule, we committed to issuing further
downwind to a Class I area, that source
guidelines to clarify the requirements of "may reasonably be anticipated to cause
the BART provision. The purpose of this or contribute" to visibility impairment
rulemaking is to fulfill this commitment in the Class I area. Similarly, we had
by providing guidelines to assist States
also concluded that in weighing the
as they identify which of their BARTfactors set forth in the statute for
eligible sources should undergo a BART determining BART, the States should
analysis (i.e., which are "sources subject consider the collective impact of BART
to BART") and select controls in light of sources on visibility. In particular, in
the statutory factors listed above ("the
considering the degree of visibility
BART determination").
improvement that could reasonably be
R. Partial Remand of the Regional Haze anticipated to result from the use of
Rule in American Corn Growers v. EPA such technology, we stated that the
State should consider the degree of
In response to challenges to the
improvement in visibility that would
regional haze rule by various
result from the cumulative impact of
petitioners, the D.C. Circuit :in American applying controls to all sources subject
Corn Growers 2 issued a ruling striking to BART. We had concluded that the
down the regional haze rule in part and States should use this analysis to
upholding it in part. This section
determine the appropriate BART
discusses the court’s opinion in that
emission limitations for specific
case as background for the discussion of sources .4
specific changes to the regional haze
In American Corn Growers v. EPA,
rule and the BART guidelines presented industry petitioners challenged EPA’s
i:n the next two sections, respectively.
interpretation of both these aspects of
We explained in the preamble to the
the BART determination process and
1999 regional haze rule that the BART
raised other challenges to the rule. The
requirements in section 169A(b)(2)(A) of court in American Corn Growers
the CAA deinonstrate Congress’ intent
concluded that the BART provisions in
to focus attention directly on the
the 1999 regional haze rule were
problem of pollution from a specific set inconsistent with the provisions in the
of existing sources (64 FR 35737). The CAA "giving the states broad authority
CAA requires that any of these existing
over BART determinations." 291 F.3d at
sources "which, as determined by the
8. Specifically, with respect to the test
State, emits any air pollutant which may for determining whether a source is
reasonably be anticipated to cause or
subject to BART, the court held that the
contribute to any impairment of
visibility [in a Class I area]," shall
:~ CAA sections 169A(h)(2) and (g)(7).
2American Corn Growers et al. v. EPA, 291 F.3d
1 (2002).

4 See 66 FR at 35737-35743 for a discussion of
the rationale for the BART requirements in the 1999
regional haze rule.
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method t]aat EPA had prescribed for
determining which eligible sources are
subject to BART illegally constrained
the authority Congress had conferred on
the States. !d. The court did not decide
whether tlbe general collective
contribution approach to determining
BART applicability was necessarily
inconsistc~nt with the CAA. !d. at 9.
Rather, the court stated that "[i]f the
[regional haze rule] contained some
kind of a mechanism by which a state
could exempt a BART-eligible source on
the basis of an individualized
contribution determination, then
perhaps the plain meaning of the Act
would not be violated. But the [regional
haze rule] contains no such
mechanism." !d. at 12.
The court in American Corn Growers
also found that our interpretation of the
CAA requiring the States to consider the
degree of improvement in visibility that
would result from the cu~nulative
impact of applying controls in
determining BART was inconsistent
with the language of the Act. 291 F.3d
at 8. Based on its review of the statute,
the court concluded that the five
statutory factors in section 169A(g)(2)
"were meant to be considered together
by the states." Id. at 6.
C. Changes in Response to American
Corn Growers
Today’s rule responds to the
American Corn Growers court’s decision
on the BART provisions by including
changes tc the regional haze rule at 40
CFR 51.308, and by finalizing changes
to the BART guidelines. This section
outlines the changes to the regional haze
rule due to the court’s remand. It also
explains the minor change we are
making to the section of the regulation
governing the use of the 1980 BART
guidelines when conducting BART
analyses for certain power plants for
reasonably attributable (i.e., localized)
visibility impairment.
1. Determination of Which Sources Are
Subiect to BART
Today’s action addresses the
American Corn Growers court’s vacature
of the requirement in the regional haze
rule requiring States to assess visibility
impacts on a cumulative basis in
determining which sources are subject
to BART. Because this requirement was
found only in the preamble to the 1999
regional haze rule (see 291 F.3d at 6,
citing 64 FR 35741), no changes to the
regulations are required. Instead, this
issue is addressed in the BART
guidelines, which provide States with
appropriate techniques and methods for
determining which BART-eligible
sources "may reasonably be anticipated

context--even in a program in which
State participation was wholly optional.
The BART guidelines as proposed in
May 2004 contained a section offering
guidance to States choosing to address
their BART-eligible sources under the
alternative strategy provided for in 40
CFR 51.308(e)(2). This guidance
included criteria for demonstrating that
2. Consideration of Anticipated
the alternative program achieves greater
Visibility Iinprovements in BART
progress towards eliminating visibility
Determinations
impairment than would BART.
Pursuant to the remand in American
In light of the D.C. Circuit’s decision
Corn Growers, we are amending the
in CEED, we have not included the
:regional haze rule to require the States
portion of the proposed BART
~o consider the degree of visibility
guidelines addressing alternative
:improvement resulting from a source’s programs in today’s rulemaking. We
:installation and operation of retrofit
remain committed to providing States
technology, along with the other
with the flexibility to address BART
,statutory factors set out in CAA section
through alternative means, and we note
169A(g)(2), when making a BART
again that our authority to do so was
determination. This has been
upheld in CEED. Therefore, we intend
accomplished by listing the visibility
to revise the provisions of the regional
iimprovement factor with the other
haze rule governing such alternatives
statutory BART determination factors in and provide any additional guidance
40 CFR 5~.308(e)(1)(A), so tlhat States
needed in a subsequent rulemaking
will be required to consider all five
conducted as expeditiously as
factors, including visibility impacts, on practicable.
an individual source basis when making E. Relationship Between BART and the
each individual source BART
Clean Air Interstate Rule (CAIR)
determination.
On March 10, 2005, EPA issued the
D. Center for Energy and Economic
Clean
Air Interstate Rule (CAIR),
Development v. EPA
requiring reductions in emissions of
After the May 2004 reproposal of the
sulfur dioxide (SO2) and nitrogen oxides
BART guidelines, the D.C. Circuit
(NOx) in 28 eastern States and the
decided another case where BART
District of Columbia. When fully
provisions were at issue, Center for
implemented, CAIR will reduce SO~
Energy and Economic Development v.
emissions in these states by over 70
EPA, 398 F.3d 653, 2005 ("CEED"). In percent and NOx emissions by over 60
this case, the court granted a petition
percent from 2003 levels. The CAIR
challenging iprovisions of the regional
imposes specified emissions reduction
haze rule governing the optional
requirements on each affected State, and
emissions trading program for certain
establishes an EPA-administered cap
western States and Tribes (the "WRAP
and trade program for EGUs in which
Annex Rule").
States may participate as a means to
The court in CEED affirmed our
meet these requirements. The
interpretation of CAA section
relationship between BART and the
169A(b)(2) as allowing for non-BART
Clean Air Interstate Rule (CAIR) is
alternatives where those alternatives are discussed in section IV. below.
demonstrated to make greater progress
F. Overview of the BART Process
than BART. [CEED, slip. op. at 13). The
court, however, took issue with
The process of establishing BART
provisions of the regional ha:ze rule
emission limitations can be logically
governing the methodology of that
broken down into three steps: First,
demonstration. Specifically, 40 CFR
States identify those sources which
51.308(e)(2) requires that visibility
meet the definition of "BART-eligible
improvements under source-specific
source" set forth in 40 CFR 51.301.
BART--the benchmark for comparison Second, States determine whether such
to the alternative program--be estimated sources "emit[] any air pollutant which
based on the application of BART
may reasonably be anticipated to cause
controls to all sources subject to BART.
or contribute to any impairment of
(This section was incorporated into the
visibility [in a Class I area.]" A source
WRAP Annex rule by reference at 40
which fits this description is "subject to
CFR 51.309(f)). The court held that we BART." Third, for each source subject to
BART, States then identify the
could not require this type of group
FIART approach--vacated in American
appropriate type and the level of control
Corn Growers in a source-sp,?cific BART for reducing emissions.
to cause or contribute to an,.l
impairment of visibility in any
mandatory Class I Federal area." These
processes, to address the holding of
American Corn Growers by eliminating
the previous constraint on State
discretion, are explained in further
detail in sections II.D. and I[I below.
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Identifying BART-eligible sources.
rationale, we believe it would be an
The CAA defines BART-eligible sources impermissible constraint of State
authority for the EPA to force States to
as those sources which fall within one
conduct individualized analyses in
of 26 specific source categories, were
built during the 15-year window of time order to determine that a BART-eligible
from 1962 to 1977, and have potential source "emits any air pollutant which
may reasonably be anticipated to cause
emissions greater than 250 tons per
or contribute to any impair~nent of
year. The remand did not address the
visibility in any [Class I] area." 6
step of identifying BART-eligible
American Corn Growers did not decide
sources, which is conceptually the
whether consideration of visibility
simplest of the three steps.
impact on a cumulative basis would be
Sources~ reasonably anticipated to
invalid in all circumstances. 291 F.3d at
cause or contribute to visibility
9. Given the court’s emphasis on the
impairment (sources subject to BART).
As we noted in the preamble to the 1999 importance of the role of the States in
making BART determinations, we
regional haze rule, defining the
believe that a State’s decision to use a
individual contributions of specific
sources of the problem of regional haze cumulative analysis at the eligibility
stage is consistent with the CAA and the
can be time-consuming and expensive.
findings of the D.C. Circuit.
Moreover, Congress established a very
We believe a State may conclude that
low threshold in the CAA for
.all
BART-eligible sources within the
determining whether a source is subject
7
to BART. We are accordingly finalizing .State are subject to BART. Any
ipotential
for
inequity
towards
sources
several approaches for States for making
could be addressed at the BART
the determination of whether a source
determination stage, which contains an
"emits any pollutants which may
individualized consideration of a
reasonabl,.¢ be anticipated to cause or
source’s contribution in establishing
contribute, to any visibility
BART emission limits.
impairment." Certain of tlhese
States also have the option of
approaches would allow States to avoid performing
an analysis to show that the
undertaking unnecessary and costly
full group of BART-eligible sources in a
studies of an individual source’s
contributi3n to haze by allowing States State cumulatively may not be
anticipated to cause or
to adopt more streamlined processes for reasonably
contribute
to
any visibility impairment
determining whether, or which, BARTin
Class
I
areas.
We anticipate that in
eligible sources are subject to BART.
most,
if
not
all
States,
the BART-eligible
In 1999, we adopted an applicability
sources are likely to cause or contribute
test that looked to the collective
contribution of emissions from an area. to some visibility impairment in Class I
areas. However, it is possible that using
In particular, we stated that if "a State
cumulatiw~ approach, a State could
should find that a BART-eligible source ashow
that its BART sources do not pose
is ’reasonably anticipated to cause or
a
problem.
contribute’ to regional haze if it can be
Finally, States may consider the
shown that the source emits pollutants
individualized
contribution of a BARTwithin a geographic area from which
eligible
source
to determine whether a
pollutants can be emitted and
specific
source
is
subject to BART.
transported downwind to a Class I
Specifically, States may choose to
area." 5 States certainly have the
undertake an analysis of each BARTdiscretion to consider that all BARTeligible source in the State in
eligible sources within the State are
considering whether each such source
"reasonabi~y anticipated to cause or
zneets the test set forth in the CAA of
contribute" to some degree of visibility
"emit[ting] any air pollutant which may
impairment in a Class I area.
reasonably be anticipated to cause or
This is consistent with the American
contribute to any impairment of
Corn Growers court’s decision. As
visibility in any [Class I] area."
previously noted, the court’s concern
Alternatively, States may choose to
with our original approach governing
that all BART-eligible sources
BART applicability determinations was presume
within
the
State meet this applicability
that it would have "tie[d] the states’
test,
but
provide
sources with the ability
hands and force[d] them to require
to demonstrate on a case by case basis
BART conIrols at sources without any
that this is not the case. Either approach
empirical evidence of the particular
source’s centribution to visibility
section 169A(b)(2)(A).
impairme~t." 291 F.3d at 8. By the same 6CAA
7 See 64 FR at 35714, 35721; see also Supporting
564 FR 335740, July 1, 1999. The regional haze
rule discusses at length why we believe that States
should draw lhis conclusion. 64 FR at 3573935740.

L3formation for Proposed Applicability of Regional
Haze Regulations, Memorandum by Rich Damberg
to Docket A-95-38, U.S. Environmental Protection
Agency, Office of Air Quality Planning and.
Standards, July 29, 1997.
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appears consistent with the D.C.
Circuit’s statement that a collective
contribution approach may be
~tppropriate so long as the States are
allowed to exempt sources on the basis
of an individualized contribution
determination. 291 F.3d at 8.
Today’s guidelines include different
options States can use to assess whether
source should be subject to BART.
States need to determine whether to
lnake BART determinations for all of
their BARToeligible sources, or to
consider exempting some of them from
BART because they may not reasonably
he anticipated to cause or contribute to
any visibility impairment in a Class I
area. For assessing the impact of BARTeligible sources on nearby Class I areas,
we are including a process whereby the
States would use an air quality model
able to estimate a single source’s
contribution to visibility impairment
and a different process whereby States
could exempt groups of sources with
common characteristics based on
representative model plant analyses.
Finally, States may use cumulative
modeling to show that no sources in a
State are subject to BART.
The BART determination. The State
must determine the appropriate level of
BART control for each source subject to
BART. Section 169A(g)(7) of the CAA
requires States to consider the following
factors in making BART determinations:
(1) The costs of compliance, (2) the
energy and nonair quality
environmental impacts of compliance,
(3) any existing pollution control
technology in use at the source, (4) the
remaining useful life of the source, and
(!5) the degree of improvement in
visibility which may reasonably be
anticipated to result from the use of
such technology. The remand did not
address the first four steps of the BART
determination. The remand did address
the final step, mandating that we must
permit States to take into account the
degree of improvement in visibility that
would result from imposition of BART
on each individual source when
deciding on particular controls.
The first four factors are somewhat
similar to the engineering analysis in
the original BART guidelines proposed
in 2001 and reproposed in 2004. The
BART guidelines also contains a
detailed discussion of available and
cost-effective controls for reducing SO2
and NOx emissions from large coal-fired
electric generating units (EGUs).
For assessing the fifth factor, the
degree of improvement in visibility from
w~rious BART control options, the
States may run CALPUFF or another
appropriate dispersion model to predict
visibility impacts. Scenarios would be
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rule should: (1) Require the use of the
guidelines only for 750 megawalt
utilities, with the guidelines applying as
guidance for the remaining categories,
or (2) require the use of the guidelines
for all of the affected sourc¢~ categories.
Comments. We received comments on
this issue in both 2001 and 2004.
Comments varied widely on whether we
can or should require the use of the
guidelines for all of the affected :source
categories.
Comments from State, local and tribal
A. Introduction
air quality agencies generally supported
In this section of the preamble, we
our proposal to require the ~3se of the
discuss changes or clarifications to the
:guidelines for all of the source
reproposed BART guidelines. Where
categories. These comments cited a need
relevant, we also respond to comments
for national consistency in the
received during the comment period on ,application of the BART re£uirement
the 2001 proposal. For each provision of across the source categories, and from
the guidelines that we are changing or
,State to State. One State agency
clarifying, we provide discussion of, as commenter questioned our
appropriate:
authority to require the use of the
--Background information,
guidelines for all source categories; and
--How the provision was addressed in
several State agency commenters, while
the May 2004 reproposal (and in the
supporting the proposal, requested that
2001 prDposal, if different from the
we provide clarification of the legal
reproposal),
authority for requiring the States to use
--A summary of comments received on the guidelines in establishing BART
the provision, either from the May
emission limitations for all categories.
2004 reproposal, from the July 2001
Comments from the utility, industry,
proposal, or from both, and
from various manufacturing trade
--The changes or clarifications that we
groups, and from individual companies
are finalizing and the reasons for
were critical of the proposal to require
these changes or clarifications.
States to follow the guidelines generally.
Ivlany commenters also argued that EPA
B. Scope of the Rule--Whether To
the authority to issue guidelines
Require States To Follow the Guidelines lacked
for any industrial category other than
for All BART Sources
750 megawatt powerplants, whether the
Background. Section 169A(b)(1) of the use of such guidelines were mandatory
CAA requlires EPA to issue regulations
or not. Other commenters stated that the
to provide guidelines to States on the
language in the CAA clearly restricts the
implementation of the visibility
scope of mandatory guidelines to larger
program. In addition, the last sentence
powerplants. The commenters cited the
of section 169A(b) states:
legislative history of the 1977 Clean Air
In the case of a fossil-fuel fired generating Act amendments in support of this
position, and frequently claimed that
powerplant having a capacity in excess of
750 megawatts, the emission limitations
requiring the guidelines for all 26
required under this paragraph shall be
categories of sources would deprive
determined pursuant to guidelines,
States of flexibility in implementing the
promulgated by the Administrator under
program.
paragraph (1).
Comments from environmental
This statutory requirement clearly
organizations and the general public
requires us to promulgate BART
supported the approach in the proposed
guidelines that the States must follow in rule and stated that EPA is obligated to
estabfishing BART emission limitations establish regional haze BART guidelines
by rulemaking for all 26 categories of
for power plants with a total capacity
exceeding the 750 megawatt cutoff. The stationary sources. Environmental
statute is less clear regarding the import organization comments noted that while
Congress expressed a particular concern
of the guidelines for sources other than
750 megawatt power plants.
for 750 MW powerplants, this added
Proposed rules. Both the 2001
emphasis on one sector does not change
proposal and the 2004 reproposal
requirements in the Act for a.ll BARTincluded a requirement for States to
eligible sources. Accordingly, these
commenters believed that we should not
follow the procedures set out in the
guidelines in determining BART for
construe a special emphasis on
powerplants as a restriction on our
sources in all of the 26 listed BART
categories. The 2001 proposal requested authority to require use of the
comment on whether the regional haze guidelines for all categories.
run for the pre-controlled and postcontrolled emission rates for each of the
BART control options under review.
The maximum 24-hour emission rates
would be modeled for a period of three
or five years of meteorological data.
States have the flexibility to develop
their own methods to evaluate model
results.
III. Detailed Discussion of the Final
BART Guidelines

Final rule. The CAA and the relevant
legislative history make clear that EPA
has the authority and obligation to
publish mandatory guidelines for
powerplants exceeding 750 megawatts.
As previously noted, Congress in
section 169A(b) of the CAA expressly
provided that emission limitations for
powerplants larger than 750 megawatts
"shall be determined pursuant to
guidelines promulgated by the
Administrator." (Emphasis added). This
unambiguous language leaves little
room to dispute that the guidelines EPA
is required to promulgate must be used
by States when making BART
determinations for this class of sources.
Having carefully considered the
comments and further reviewed the
CAA and the legislative history, we
have concluded that it would not be
appropriate for EPA to require States to
use the guidelines in making BART
determinations for other categories of
sources. The better reading of the Act
indicates that Congress intended the
guidelines to be mandatory only with
respect to 750 megawatt powerplants.
Thus, while we acknowledge the State
agency comments and the policy
reasons support consistency across
States, we are not requiring States to use
the BART guideline for these other
categories. In response to State concerns
about equitable application of the BART
requirement to source owners with
similar sources in different States, we
do encourage States to follow the
guidelines for all source categories but
are not requiring States to do so. States
should view the guidelines as helpful
guidance for these other categories.
We disagree with comments that the
CAA and the legislative history prohibit
us from issuing guidance for other
source categories. As the guidelines
make clear, States are not required to
follow the approach in the guidelines
for sources other than 750 megawatt
powerplants. As such, although we
believe that the guidelines provide
useful advice in implementing the
BART provisions of the regional haze
rule, we do not believe that they hamper
State discretion in making BART
determinations.
C. How To Identify BART-EIigible
Sources
Section II of the BART guidelines
contains a step-by-step process for
identifying stiationary sources that are
"BART-eligible" under the definitions
in the regional haze rule. The four basic
steps are:
Step 1: Identify the emission units in
the BART categories.
Step 2: Identify the start-up dates of
those emission units.
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Step 3: Compare the potential
emissions from units identified in Steps
1 and 2 to the 250 ton/year cutoff.
Step 4: Identify the emission units
and pollutants that constitute the BARTeligible source.
In this section of the preamble, we
discuss some of the comments we
received on the steps in this process,
and any changes we are making in light
of those comments.
Step 1: Identify the Emission Units in
the BART Categories
The BART guidelines list the 26
source categories that the CAA uses to
describe the types of stationary sources
that are BART-eligible. Both proposals
clarified the descriptions of particular
source categories.
Comments. The final rule addresses
comments on the following source
categories. Some comments discussed
below were submitted in response to the
2001 propoosal and were not addressed
in the reproposal; other comments were
submitted in response to the reproposal
in 2004.
(1) "Charcoal production facilities."
We receiw~d comments in 2001 from
two indus:ry trade groups requesting
that the final guidelines explicitly
exclude "low-emission" charcoal
production facilities from BART. These
comments cited a 1975 study
considered by Congress in development
of the BART category list :in the 1977
CAA ame~dments. This 1975 study
noted that some charcoal production
facilities have much higher emissions
factors (i.e., 352 pounds of PM per ton
of charcoall produced versus 20 to 25
pounds of PM per ton of charcoal
p:roduced). Accordingly, the comments
asserted that the intent of Congress in
the 1977 CAA amendments was to
provide incentives for higher-emitting
facilities to reduce their mnissions,
rather than to make the entire category
BART-eligible.
(2) "Chemical process plants." In
2001 a trade group representing the
pharmaceutical industry requested that
we determ:ine in the guidelines that the
term "che~aical process plants" does not
include pharmaceutical plants.
(3) "Primary aluminum ore
reduction." Comments from the
aluminum industry in 2001 noted that
not all emissions units at these facilities
are necessarily involved in "primary ore
reduction." Thus, the comments
recommended that we clarify that
contiguous sources that are not related
to primary aluminum ore reduction,
such as fabricating facilities and ingot
operations, are not BART-eligible.
Further, the comments recommended
that we use definitions in ~he NSPS for

primary aluminum plants to describe
the BART-eligible emissions units.
(4) "Fossil-fuel fired steain electric
plants of more than 250 million Btu/
hour heat input." The 2004 reproposal
contained the clarification, requested by
commenters, that this source category
refers only to those fossil-fuel fired
.steam electric plants that generate
electricity for sale. One commenter
objected to this clarification on tlhe basis
that emissions from co-generators would
be excluded; many other co:mmenters
:supported the clarification. Another
commenter requested that we also
clarify that this category includes only
those steam electric plants that burn
greater than 50 percent fossil fuel, in
order to be consistent with the
definition of fossil-fuel boilers proposed
i.n the guidelines. Other commenters
requested that we clarify whether the
definition includes units which are
located at a steam electric pilant, but
which themselves are not in any of the
26 BART source categories, such as
simple cycle turbines, emergency diesel
engines, and reciprocating internal
combustion engines (RICE).
Several commenters opined that the
category should exclude combined cycle
units with heat recovery steam
generators that lack auxiliary firing,
arguing that these units shonld count as
simple cycle turbines. These
commenters pointed to other EPA
regulatory programs that treat co~nbined
cycle units with supplemental firing
differently from combined cycle units
without supplemental firing. They
argued that we should only consider a
combined cycle unit to be a "steam
electric plant" if it has supplemental
firing.
~
(5) "Fossil-fuel boilers ot more than
250 million Btu/hour heat input." The
2004 reproposal clarified that this
category should be read as including
only those boilers individually greater
than 250 million Btu/hour heat input.
We received many comments on this
interpretation, both in favor and
opposed. Those favoring this
interpretation (generally industry
commenters) cited the implementation
burden that including smaller boilers
would pose, the high cost-efl’ectiveness
of controlling smaller boilers, and the
relatively smaller impact on :regional
haze that smaller boilers wonld pose.
They also noted that this interpretation
is; most consistent with definitions in
the NOx SIP call and new source
performance standards (NSPS).
Commenters opposing this
interpretation (environmental groups,
one state, and one regional pl.anning
organization) noted that regarding all
boilers, irrespective of size, as BART-
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eligible so long as the aggregate heat
input exceeds 250 million Btu/hour is
~nore consistent with the definition of
stationary source under the Prevention
of Significant Deterioration (PSD)
program. These commenters noted that
under the CAA, BART and PSD are
complementary programs aimed at
regulating the same source categories;
either one or the other applies
depending upon when the source was
constructed.
The 2004 reproposal also clarified
that if a boiler smaller than 250 million
Btu/hour heat input is an integral part
of an industrial process in a BART
source category other than electric
utilities, then the boiler should be
considered part of the BART-eligible
source in that category. Under these
circumstances, the boiler, as part of the
BART-eligible source, should be
considered for emission control. Some
commenters opposed this interpretation,
asserting that it would result in an
"arbitrary and capricious"
inconsistency, in that some smaller
boilers would be BART-eligible, and
others would not. These commenters
also noted that these boilers could be
included in regional haze SIPs as
necessary for making "reasonable
progress" toward CAA visibility goals,
even if they are not considered to be
BART-eligible.
Final rule. After considering the
comments, we have made the following
determinations on the definitions of the
following source categories:
(1) "Charcoal production facilities."
We believe that in using the term
"charcoal production facilities"
Congress intended to encompass all
types of charcoal production facilities.
We do not agree with comments that
any inferences can necessarily be made
regarding the presence of different PM
emission factors for different types of
charcoal production facilities in the
1975 report. For example, if Congress
only intended to regulate a subset of the
charcoal production industry, then we
believe Congress could have easily
indicated this in the source category
tilIle, as was done for "kraft pulp mills"
and for "coal cleaning plants (thermal
dryers)." We also note that it is more
likely that plants in the charcoal
production industry with lower
ernission factors have emissions that are
less than the 250 tons per year cutoff for
BART eligibility.
(2) "Chemical process plants." We
believe that there is a clear precedent to
include pharmaceutical manufacturing
operations as "chemical process
plants." In the standard industrial
classification (SIC) system,
pharmaceutical operations are generally
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in SIC codes 2833 and 2834, which are
a subset of 2-digit category 28
"Chemical and Allied products."
Similarly, in the new North American
Industrial Classification Codes (NAICS),
pharmaceutical manufacturing is codes
32541 and 32542, which is a subset of
the "chemical manufacturing subsector"
which is code 325. Accordingly, in the
PSD program, pharmaceutical plants
have been treated as "chemical process
plants." The commenter is correct in
noting that EPA has consistently
distinguished between chemical
manufacturing and pharmaceutical
manufacturing. Examples where
different standards or guidelines are
established included control technique
guideline (CTG) documents, NSPS
standards under section 111 of the CAA,
and, most recently, maximum
achievable control technology (MACT)
standards under section 112 of the CAA.
We do not agree that these
differentiations for emissions standards
necessarily require differentiation for
purposes of determining BART
eligibility. Therefore we believe
pharmaceuticals should not be excluded
from BART. However, we expect that
because of the MACT standards, there is
a very low probability that BART
determinations will lead to further
control requirements from chemical
production processes at pharmaceutical
plants.
(3) "Primary aluminum ore
reduction." We agree with commenters
that BART-eligible units in this source
category should be defined consistently
with the NSPS definition for primary
aluminum ore reduction. Therefore we
have added a clarification to that effect
in the final BART guidelines. We note
that this definition is also consistent
with the definition at 40 CFR 63.840,
which establishes applicability for this
sourc,e, category for the MACT program.
(4) Fossil-fuel fired steam electric
plants of more than 250 million Btu/
hour heat input." We have retained the
clarification that this source category
refers only to those fossil-fuel fired
steam eleclric plants that generate
electricity for sale. We believe that this
clarification helps to distinguish those
plants that are electric utilities from
plants in other industrial categories. We
also beliew~ that while large cogenerators would be excluded from the
fossil-fuel fired steam electric plant
source category, most large cogenerators will be BART-eligible under
the fossil-fuel fired boilers source
category.
We do not believe it makes sense for
this category to include only those
steam electric plants that burn greater
than 50 percent fossil fuel. We do not

believe that a boiler should be excluded
from BART review simply because it is
located at a plant which burns less than
50 percent fossil fuel. Emissions from
any such boiler could be a significant
contributor to regional haze, and as
such, we believe that each fossil-fuel
fired boiler merits a BART review.
We do wish to clarify thai: units which
are located at a steam electric plant, but
which themselves are not in any of the
26 BART source categories, should not
be considered to be BART-eligible units.
We believe that Congress intended that
BART review be focused on units in the
source categories it delineated. This
[nterepretation is most consistent with
the definition of BART-eligible source
as we have explained it elsewhere in
~his preamble in reference to whether
entire plants are included if only some
units at the plant meet the statutory
criteria.
Finally, we believe that all combined
cycle units are included in the
definition of fossil fuel fired steam
electric plant, regardless of whether the
combined cycle unit’s heat recovery
steam generator lacks auxilliary firing.
Commenters are correct that some EPA
progrmns have treated combined cycle
units with supplemental firing
differently from combined cycle units
without supplemental firing. However,
while some EPA programs do not:
consider a unit to be a combined cycle
nnit unless it contains supplemental
firing, the definition at issue here is the
definition of fossil-fuel fired steam
electric plant, not fossil-fuel fired unit.
The CAA defines both "stationary
source" (for -visibility purposes) and
"major emitting facility" (for PSD
purposes) to include "fossil fiael fired
steam electric plants." In previous
guidance for PSD, we have explained
t]hat combined cycle gas turbines do fall
within the category of "fossil-fuel fired
steam electric plants." 8
(5) "Fossil-fuel boilers of more than
250 million Btu/hour heat input." We
have decided to retain the interpretation
that this category should be read as
including only those boilers
individually greater than 250 million
Btu/hour heat input. We agree with
commenters who noted that ::ncluding
smaller boilers would pose considerable
i~nplementation burden. As noted in the
2004 reproposal notice, we do not
believe that this interpretation is likely
to have a substantial impact. Because
smaller boilers are generally less costeffective to control, we believe that
BART review would be unlikely to
8 See http:/!www.epa.gov/Begion7/programs/
artrd/air/nsr/nsrmemos/turbines.pdf .

result in a significant amount of control
on these boilers.
We are also retaining the clarification
that if a boiler smaller than 250 million
Btu/hour heat input is an integral part
of an industrial process in a BART
source category other than electric
utilities, then the boiler should be
considered part of the BART-eligible
source in that category. (By "integral to
the process", we mean that the process
uses any by-product of the boiler, or
vice-versa. We have added this
clarification to the definition in the
BART guidelines.) We believe that if a
State is already considering a BARTeligible industrial process for control,
and a boiler is integrated into that
process, it makes common sense not to
prematurely rule out control options
any of the emissions from that process
as a whole. (Note that a boiler which is
n~ot integral, but is simply attached to a
plant, should not be included.) For
example, Kraft pulp mills may have
boilers that are not serving the energy
infrastructure of the plant but typically
are serving a process directly by using
the waste liquor from the process.
Including such a boiler in consideration
of control options for the process adds
minimal additional burden while
leaving maximum discretion to the State
in determining BART for the process as
a whole.
We are also clarifying today that we
have determined that this category
should include all individual boilers of
greater than 250 million Btu/hour heat
input burning any amount of fossil fuel,
as opposed to only those boilers that
barn greater than 50 percent fossil fuel.
We believe that it is quite possible that
boilers of this size could contribute to
regional haze in a Class I area even if
they burn less than 50 percent fossil
fuel. Therefore we believe that each
fossil fuel-fired boiler merits a BART
review.
Step 2: Identify the Start-up Dates of
Tihose Emission Units
Background. BART applies only to a
major stationary source which "was in
existence on August 7, 1977 but which
has not been in operation for more than
fifteen years as of such date." The
visibility regulations define "in
existence" and "in operation" in 40 CFR
5~..301. Under these regulations,
promulgated in 1980, "in existence"
means
that the owner or operator has obtained all
necessary preconstruction approvals or
permits * * * and either has (1) begun, or
caused to begin, a continuous program of
physical on-site construction of the facility or
(2) entered into binding agreements or
contractual obligations.
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The term "in operation" means engaged
in activity related to the primary design
function of the source.
Step 2 also addresses the treatment of
"reconstructions" and "modifications."
Under the, definition of BART-eligible
facility, sources which were in
operation before 1962 but reconstructed
during the 1962 to 1977 time period are
treated as new sources as of the time of
reconstruction.9 The same policies and
procedures for identifying reconstructed
"affected :Facilities" under the NSPS are
used to determine whether a source has
been reconstructed for purposes of the
BART requirements. "Modifications"
under the CAA refers to physical change
or change in the method of operation at
a source which has led to an increase in
emissions.. In the proposed BART
guidelines, we stated that the best
interpretation of the visibility
provisions, is that a modification to a
source does not change an emission’s
unit construction date for purposes of
BART applicability. We requested
comment on an alternative
interpretation that we believed would
be more difficult to implement. Under
this approach, sources built before 1962
but modified during the 1962 to 1977
time frame, would be considered "new"
at the time of modification.
Comme~ts. We received comments in
2001 and 2.004 on the discussion in the
guideline of the term "in existence."
These comments were critical of our
statement in the guidelines that sources
which had "commenced construction,"
that is, those which had entered into
binding contracts, would be considered
to be in existence, even if actual
operations did not begin until after the
August 7, ] 977 cutoff date. These
commenters asserted that Congress did
not intend to treat a source as "existing"
in 1977 if it was not yet built.
Other commenters interpreted the
proposed guidelines as expanding the
definition of BART-eligible sources by
requiring States to find that all emission
units at a facility are BART-eligible if
one part of the facility was built within
the 1962-1977 time period. Other
comments did not suggest that we had
already expanded the definition in the
proposed guidelines, but did suggest
that we shc,uld expand the definition in
that way in the final guidelines. Some
commenters noted that there was a
degree of confusion in the regulated
.community on whether the proposed
guidelines were requiring BART for all
units at a power plant, including those
~hat were in operation before August 7,
9 However, sources reconstructed after 1977,
which reconstruction had gone through NSR/PSD
permitting, are not BART-eligible.
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1962, if these units are co-located with which has been in place since 1980. The
one or more units that were put in place guidelines reiterate this definition and
provide examples of its application.
within the 1962-1977 time period.
Interpreting the term "in existence" as
These commenters requested that we
clarify that such pre-1962 units would
suggested by commenters would not be
consistent with the plain language of the
not be BART-eligible.
Some cornmenters asserted that our
regulations.
proposed approach is unworkable,
In the 2001 and 2004 proposed
because the approach requires States to
guidelines, we noted that "the term ’in
identify all emissions units put in place existence’ means the same thing as the
between the 1962 and 1977. Some of
term ’commence construction’ as that
"~hese commenters asserted that
term is used in the PSD regulations."
Congress iniended that BART would
Commenters were critical of this
apply only if entire plants satisfy the
statement, claiming that EPA was
statutory criteria. These comments
unlawfully reinterpreting section 169A
suggested that BART should! apply only
in the guidelines. The statement in Step
if an entire plant that is one of the 26
2 of guidelines, however, is not a
listed source category types had been
reinterpretation of the term "in
placed in operation at a discrete point
existence," but merely a statement
within the 15 year time period for BART noting that the definitions used in the
eligibility. These commenters asserted
visibility regulations and the PSD
that our proposed guideline.s, which
regulations are essentially identical.
involved the identification and
To the extent that commenters are
aggregation of individual emission units claiming that the existing regulatory
within the 1962-1977 time period, were definition of "in existence" is unlawful,
inconsistent with Congress’ intent.
EPA’s interpretation of this term in
Other comments suggested that EPA
promulgating the 1980 regulations was
could improve implementation of the
a reasonable one. First, it is worth
program by covering discrete projects
noting that the regulations adopting this
rather than individual emissions units.
interpretation of the term "in existence"
A few commenters suggested thai: for
were in effect in 1990 and implicitly
purposes of i dentifying such discrete
endorsed by Congress in its 1990
projects, we consider using |he term
amendments to the CAA.~° Moreover,
"process or production unit" thai we
the definition at issue accurately reflects
used in hazardous air pollutant
Congress’ intent that the BART
regulations under CAA section 13. 2 (g).
provision apply to sources which had
One commenter requested that the
been "grandfathered" from the new
guidelines clarify that emiss!ions from
source review permit requirements in
"linked" emission units should not be
parts C and D of title I of the CAA. For
considered in determining BART
all the above reasons, we are neither
eligibility. That is, even if changes in
emissions from one unit could afl’ect the revising the regional haze regulations to
emissions from a "linked" unit that was change the definition of "in existence,"
not put in place within the 1962-1977 nor adopting a strained interpretation of
the regulation in the guidelines.
time period, that would not affect
We agree with commenters that the
whether the "linked" unit was BARTdefinition of "BART-eligible source"
eligible. Another commenter suggested
does not require States to find that all
that the approach set forth in the
guidelines for identifying BART-eligible e~nission units at a facility are subject to
the requirement of the BART provisions
sources is inappropriate because the
if only one part of the facility was built
particular set of units identified as
within the 1962-1977 time period. We
BART-eligible will not necessarily
received comments on this issue in 2001
"provide a reasonable and logical
and clarified in 2004 that the BART
platform for the installation ef
guidelines do not direct States to find
controls."
that all boilers at a facility are BARTOther com~nenters stated that
el:igible if one or more boilers at the
facilities that had been modified after
1!777 should not be included in the pool facility were put in place during the
relevant time period. Under Step 2 of
of sources subject to BART. Such
the process for identifying BARTfacilities, it was argued, already meet
eligible sources set out in the
the BART requirements because of the
guidelines, States are required to
controls installed to meet the
requirements of PSD, NSR, or the NSPS. identify only those boilers that were put
in place between 1962 and 1977. As
Final rulo. We disagree with the
explained in the preamble to the 2004
comments recommending that we
interpret the lerm "in existence" to refer reproposed guidelines, only these
boilers are potentially subject to BART.
to sources that are in actual operation.
The discussion of this term in Step 2 is
See CAA section 193.
based on the regulatory definition
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We do not agree with those
commenters claiming that Congress
clearly inIended to apply BART only if
an "entire plant" was put into place
between 3 962 and 1977. Most of the
BART so~Lrce categories are broad
descriptic,ns types of industrial facilities
such as "kraft pulp mills," "petroleum
refineries" or "primary copper
smelters." For such source categories,
the implication of commenters’
argument would that if any portion of
the plant ’aras in operation before
August 7, 1962, then Congress intended
to exempt the entire plant from BART.
Such an interpretation is problematic
and inequitable. For example, under
this approach BART would not apply if
a compan~ chose to expand its
production by building a second
productio:r~ line at an existing line in
1965, but would apply if the same
company ~:hose to build the same
equipment at a greenfield site. Under
the approach set forth in the guidelines,
such a production line would be treated
similarly nnder either set of facts. We do
not beliew~ that either the plain
language of the statute or the relevant
legislative history indicate that Congress
intended for major-emitting sources of
visibility-impairing pollutants to be
exempted from the BART requirements
because a plant contains some emission
units that began operation before 1962.
Also, we disagree with the comment
that modifications after 1977 should
change an emissions’ unit date of
constrnction for purposes of BART
applicability. The commenter’s
suggestion that such sources already
meet BART requirements may be
accurate, l:,ut does not provide a basis
for exempling the source from review.
As we note in the guideline, the review
process will take into account the
controls already in place and the State
may find that these controls are
consistent with BART.
We agree with the comments related
to "linked" emission units. The
comment appears to address whether
emissions from the "linked" units are
considered in determining BART
eligibility. In the guidelines, we are
focusing on only the emissions units
that were put in place during the 1962
to 1977 dal:es and the emissions from
those units. We agree that even if
changes in emissions from one unit
could affect the emissions from a
"linked" unit that was not put in place
within the 1962-1977 time period, this
would not affect whether the "linked"
unit was BART-eligible.
We disagree with commenters that the
approach set forth in the guidelines for
identifying BART-eligible sources is
inappropriate because the particular set

of units identified as BART-eligible will major sources set forth in section
not necessarily "provide a ~easonable
169A(g)(7) of the CAA. The guidelines
and logical platform for the installation pose the following questions to help the
of controls." We do not agree that this
States in determining whether the
factor is relevant to the iderttification of relevant emissions units have the
potential to emit in excess of the 250
those emissions units which meet the
definition of BART-eligible sour~ze. Such tons per year threshold of any single
visibility-impairing pollutant:
factors are important in the States’
consideration of control strategies and
(1) What pollutants should I address?
The 2001 proposed guidelines
options but do not clearly relate to the
included the following list of visibilityfirst step of identifying those sou.rces
impairing pollutants: SO2, NOx,
which fall within one of 26 source
categories, were built during the 15 year particulate matter, volatile organic
window of time from 1962 ~o 19:77, and compounds (VOCs), and ammonia. We
ihave potential emissions of greater than proposed in 2001 and again in 2004 that
States use PMlo as the indicator for
250 tons per year. We do thnas agree
particulate matter. As explained in the
:generally with the commenter’s
guidelines, there is no need to have
:recommendation of allowing States to
separate 250 ton thresholds for
consider the particular history and
control potential of units in determining and PM2.5 because emissions of PM,o
include the components of PM2.5 as a
BART, but do not agree that it is
subset. In addition, because of various
relevant to the predicate question of
uncertainties associated with regulating
!identifying lhe BART-eligib[e source.
Finally, the approach to identifying a VOCs and ammonia, we requested
"BART-eligible source" in tlhe
comment in 2004 on the level of
guidelines is based on the d~finitions in discretion States should exercise in
making BART determinations for VOCs
the regional haze rule of the relevant
terms. For 750 MW power plants, States and took ammonia off the list of
visibility-impairing pollutants.
are required to apply the de:finitions as
In both proposals, we clarified that
~’~et forth in the guidelines; for other
the 250 tons per year cutoff applies to
sources, States may adopt a different
emissions on a pollutant by pollutant
approach to the task of iden:ifying
basis. In other words, a source is subject
BART-eligible sources, so long as that
to BART only if it emits at least 250 tons
approach is consistent with the Act and
the implementing regulatiorts. In other per year of an individual visibilitywords, while the guidelines adopt an
impairing pollutant.
(2) What does the term "potential"
approach for large power plants which
involves the aggregation of all emissions emissions mean?
The proposed guidelines in 2001 and
units put into place between. 1962 and
the reproposed guidelines in 2004
1977, States have the flexibility to
consider other reasonable al:,proaches to excerpt the definition of "potential to
e:mit" from the regulations at 40 CFR
the question of identifying BART51.301. As the definition makes clear,
eligible sources for other source
the potential to emit of a source is
categories.
For 750 MW power plants, many of
calculated based on its capacity to emit
a pollutant taking into account its
the issues identified by comrnenters
with the approach of looking at a facility physical and operational design. Under
this definition, federally enforceable
c,n an emission unit by emis..sion unit
basis do not exist. Unlike many types of e~aission limits may be taken into
industrial processes, power plants
account in calculating a source’s
consist generally of a discrete nmnber of potential emissions; however, emission
very large emission units. Fc, r other
limitations which are enforceable only
types of facilities such as kraft pulp
by State and local agencies, but not by
mills or chemical process plants which EPA and citizens in Federal court,
cannot be used to limit a source’s
may have many small emission units
t]aat have undergone numerous changes, potential to emit for purposes of the
the guidelines do not limit the ability of regional haze program.
(3) What is a "stationary source?’
the States to approach the qu:estion of
As explained above, States are
identifying BART-eligible sources in
re,quired to make a BART determination
ways which make sense for the
only for "stationary sources" of a certain
particular sources given thei:c design
size that fall within one of 26 types of
and history.
industrial categories listed in the statute
Step 3: Compare the Potential Emissions and that were built within a certain time
to the 250 Ton/Yr Cutoff.
frame. The regional haze rule contains
Background. Step 3 of the guidelines
definitions that are relevant to the
addresses the question of whether the
determination of the emissions units
units identified in Steps 1 and 2 l~ave
that comprise a "stationary source."
emissions in excess of the threshold for First, the regulations at 40 CFR 51.301
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define "stationary source" as "any
building, structure, facility, or
installation which emits or may emit
any air pollutant." Second, the terms
"building, structure, or facility" are
defined in part based on grouping
pollutant-emitting activities by
industrial category:
Building. structure, or facility means all of
the pollutant-emitting activities which
belong to the same industrial grouping, are
located on one or more contiguous or
adjacent properties, and are under the control
of the sam~ person (or persons under
common control). Pollutant-emitting
activities must be considered as part of the
same industrial grouping if they belong to the
same Major Group (i.e., which have the same

two-digit code) as described in the Standard
Industrial Classification Manual, 1972 as

amended big the 1977 Supplement (U.S.
Government Printing Office stock numbers
4101-0066 and 003-005-003.76-0
respectivel2/).
In the 2001 proposed guideline, we
noted that support facilities, i.e.
facilities used to convey, store, or
otherwise assist in the production of the
principal product, are considered to fall
within the same industrial grouping as
the primary facility. To clarify this, in
2004 we proposed to add language to
the guideline noting that emission units
at a plant, even if they are a "support
facility" for purposes of other programs,
would not be subject to BART unless
they were within one of the 26 listed
source categories and were built within
the 1962 to 1977 time frame.
Discussion of "What Pollutants Should
I Address?"
Comments. PM, o as an indicator.
Some comments questioned the use of
PM~o (which includes both coarse and
fine partic,31ate matter) as the indicator
for particulate matter. Commenters
noted that the coarse fraction, that is
particulate matter between 10 and 2.5
micrograms in diameter, fundamentally
differs compared to the fine mass in
how it interacts with light. Commenters
suggested (:hat only the fine mass (PM2.5)
component of particulate matter is
likely to contribute to visibility
impairment. Accordingly, these
commenters recommended that the 250
ton cutoff tsr particulate matter should
be based upon emissions of PM2.5.
Ammoma. Many commenters
addressed [he exclusion of ammonia
from the list of visibility-impairing
pollutants. A number of commenters,
primarily from industry but also from
one state and one regional planning
organization, supported the exclusion of
ammonia. These commenters generally
cited the complexity and variability of
ammonia’s role in the formation of
PM2.5 in the atmosphere, the relative

greater benefits of controlling NOx and
SO2, the uncertainties in the inventory
of ammonia emissions, and the inherent
complexities of gauging the contribution
of potential ammonia reductions, to
improving visibility in Class I areas. In
addition, commenters noted that few, if
any, point sources emit am~nonia in
amounts that exceed the 250 ton per
year threshold.
Other commenters, including a
number of environmental groups and
several states, regional planning
organizations, and industry
commenters, argued that ammonia
should be included in the list of
visibility-impairing pollutants in the
:guidelines. In support of this view,
commenters cited evidence that
ammonia is a known precursor to PM2.5.
One commenter noted that
iinprovemertts are being made to
ammonia inventories and to the
understanding of ammonia’:~ role in the
formation of haze. Other coinmenters
pointed to a National Park Service (NPS)
analysis of monitoring data that
indicates that visibility-impairment due
to nitrate aerosol formation (to which
ammonia contributes) is of significant
concern r~ and to a 2003 direction to
policy-makers from the North American
Research Strategy for Tropospheric
Ozone (NARSTO) ~2 indicating that
consideration of control strategies needs
to include a~nmonia in combination
with other precursors to particle
tbrmation. IV[any commenters also
argued that EPA should encourage or
allow the States to consider ammonia in
their visibility protection plans, and
noted that a~nmonia reductions could be
a cost-effective way to improve visibility
nnder certain conditions.
Volatile Organic Compounds (VOCs).
Several commenters responded to our
request for comments on whether States
should treat VOCs in urban areas
differently from VOCs in rural areas.
F, nvironmental groups and a few .States
argued that the current state of scientific
knowledge does not support a
differentiation between urban and rural
sources of VOCs. One environmental
commenter cited evidence that organic
aerosols are a major constitu,ant of
visibility-reducing aerosols and that
VOCs are important precursors to the
formation of secondary organic aerosols.
One commenter also stated tlhat VOCs
may play a particularly significant role
u See http://wrapair, org/forums/ioc/meetings/
030728/index.html (specifically presentatinn by
Jc,hn Vimont, National Park Service).
~2 NARSTO, Particulate Matter Assessment for
Policy Makers: A NARSTO Assessment. P.
McMurry, M. Shepherd, and J. Vickel:y, eds.
Cambridge Uniw~rsity Press, Cambridge, England
(2004).
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in particle formation in those rural areas
with significant nearby sources of NOx.
Commenters also cited evidence that the
contribution of VOC to particle
furmation likely varies widely in
different areas of the country, and
argued that States should retain
flexibility to address local VOC sources
if they determine that those sources are
contributors of concern.
Several industry commenters stated
that more focus should be placed on
controlling VOCs in urban rather than
rural areas. A few commenters from
industry argued that VOCs in rural areas
have not been shown to be a significant
contributor to particle formation, and
should be excluded from the list of
pollutants to be addressed in the BART
process. One argued that VOCs should
be excluded from BART entirely based
upon uncertainties in the current state
of knowledge, and a few argued that
VOCs from both power plants and rural
sources should be excluded from BART,
based on low emissions and the cost of
controls. One regional planning
organization requested that EPA clarify
the definitions of "urban" and "rural"
areas.
Final rule. PM~o as an indicator.
While it is always necessary to assess
PM2.5 impacts, we agree with
commenters who stated that the coarse
fraction is less efficient at light
scattering than fine particles, there is
ample evidence that the coarse fraction
does contribute to visibility
impairment.13 For example, standard
methods for calculating reconstructed
light extinction routinely include a
calculation for the contribution to light
extinction from the coarse fraction, an
implicit recognition that these particles
contribute measurably to visibility
impairment.~4 We do recognize that
coarse PM is likely to contribute more
to regional haze in arid areas than
humid areas. We believe that, as the
Grand Canyon Visibility Transport
Commission (GCTVC) recognizedJ5
States in the arid West in particular
should take the coarse fraction of
particulate matter into account in
determining whether a source meets the
threshold for BART applicability.
Because long-range transport of fine
particles is of particular concern in the
formation of regional haze, we also
13 See Fine particles: Overview of Atmospheric
Chemistry, Sources of Emissions, and Ambient
Monitoring Data, Memorandum to Docket OAR
:2002-0076, April 1, 20O5.
14 These methods are described at the following
W~b site: http://vista.cira.colostate.edu/improw/
Tools/ReconBext/reconBext.htm.
~5 Grand Canyon Visibility Transport
Commission, Recommendations for Improving
W,~stern Vistas, Report to the U.S. EPA, June lO,
1996.
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believe that it is very important to
estimate the PM2.s fraction of direct
particu]atu emissions as correctly as
possible. ]in addition, we believe that air
quality modeling results will be more
meaninghd provide a more accurate
prediction of a source’s impact on
visibility if the inputs account for the
relative particle size of directly emitted
particulate matter (e.g. PMlo vs. PM2.5).
States slhould consider whether their
current te:~t methods for measuring
particulate matter emissiens from
stationary sources account for the
condensi~,le fraction of particulate
matter and consider revising any such
stationary source test methods to
account fc,r the condensible fraction of
particulate emissions. See the source
testing technical support document
(TSD) in the docket for this rule, which
discusses test methods for particulate
matter in ~nore detail.~6
Ammonia. In regard to ammonia, we
believe there is sufficient uncertainty
about emission inventories and about
the potential efficacy of control
measures from location to location such
that the most appropriate approach for
States to take is a case-by-case approach.
There are scientific data illustrating that
ammonia in the atmosphere can be a
precursor to the formation of particles
such as ammonium sulfate and
ammonium nitrate; ~7 however, it is less
clear whether a reduction in ammonia
emissions in a given location would
result in a reduction in particles in the
atmosphere and a concomitant
improvement in visibility. In other
words, the question of whether
ammonia contribute to visibility
impairment in a specific instance can be
a difficult ~ne.
It may be that States will not be faced
often with the question of addressing
ammonia in making BART
determinations. As noted above, States
are required to make BART
determinations only for stationary
sources that fall within certain
industrial categories. The types of
sources subject to the BART provisions
are not typically significant emitters of
ammonia. Because of this, it is unlikely
that including ammonia on the list of
visibility-impairing pollutants in the
BART guidelines would have much
impact on the States’ determinations of
whether a source is BART-e]igible.
Thus, while ammonia can contribute to
visibility i~npairment, we believe the
,6 Fine particles: Overview of Source Testing
Approaches, Memorandum to Docket OAR 20020076, April 1, 2005.
~7 See Fine particles: Overview of Atmospheric
Chemistry, Sources of Emissions, and Ambient
Monitoring Dcta, Memorandum to Docket OAR
2002-0076, April 1, 20~35.

decision whether to consider ammonia
.as a visibility-impairing pollutant in a
.specific case where a potential BART
source actually emits more l:han 250
tons per year of ammonia is best left to
the State.
VOCs. Organic compounds can be
categorized according to the.ir varying
degrees of volatility: highly reactive,
"volatile compounds with six or rawer
,carbon atoms which indirectly
contribute to PM formation through the
formation of oxidizing compounds such
as the hydroxyl radical and ozone;
semivolatile compounds with between
seven and 24 carbon atoms whiclh can
exist in particle form and can readily be
oxidized to form other low volatility
compounds; and high molecular weight
organic compounds--those with 25
carbon atoms or more and low vapor
pressure--which are emitted directly as
primary organic particles and exist
primarily in the condensed phase at
ambient temperatures. The latter organic
compounds are considered to be
primary PM::.5 emissions and not VOCs
for BART purposes.
Current scientific and technical
information shows that carbonaceous
material is a significant fraction of total
PMz5 mass in most areas and that
certain aromatic VOC emissions such as
toluene, xylene, and trimethylobenzene
are precursors to the formation of
secondary organic aerosol.18 However,
while progress has been made in
understanding the role of VOCs in the
formation of organic PM, this
relationship remains complex, and
issues such as the relative importance of
biogenic versus anthropogenic
emissions remain unresolved.
Therefore we believe that ~he best
approach for States to follow in
considering whether VOC emissions are
precursors to PMz5 formation is a caseby-case approach. States should
consider, in particular, whether a
source’s VOC emissions are those
higher-carbon VOCs that are more likely
to form secondary organic aerosol.s. In
addition, given the variable contribution
of a given amount of VOC emissions to
PMz5 formation, States may also wish to
exercise discretion in considering only
relatively larger VOC sources to be
BART-eligible.
After careful consideration of the
comments, we agree with commenters
who assert that EPA should not suggest
a general disiinction between the
relative contributions of urban and rural
VOC emissions to particle formation.
The state of knowledge in this area is
complex and rapidly evolving.
Ibid.

Monitoring data in the East ~9 suggest
that there may be a greater contribution
to particle formation in urban areas from
VOCs as compared to rural areas, but we
recognize that further research is needed
to better determine the extent of the
contribution of specific VOC
compounds to organic PM mass. We do
not agree, however, with commenters
who make the blanket assertion that
rural VOCs are not a significant
contributor to particle formation, as it is
possible that in specific areas, such as
where NOx emissions are high, rural
anthropogenic VOCs could potentially
play a significant role,
Discussion of the Term "Potential"
Emissions
Comments. A number of commenters
were critical of the restriction in the
regional haze rule that allows States to
credit federally enforceable limitations
on emissions but not limitations that are
enforceable only by States and local
agencies. These commenters believed
that this restriction had been rejected by
the D.C. Circuit for a number of other
EPA regulations and noted that EPA has
developed policies that currently credit
state-enforceable limits. The comments
recommended that EPA issue guidance
consistent with what commenters
claimed were current policies for other
regulations. In addition, we received
comments arguing that in determining
whether a source is a major stationary
source, the States should consider a
source’s actual--rather than potential-emissions. These commenters stated
that using a source’s potential emissions
overstates a source’s actual emissions
and impacts on visibility.
Finalrule. CAA section 169A(g)(7)
defines a "major stationary source" as a
source with the potential to emit 250
tons or more any pollutant. Based inter
alia on that statutory definition, EPA’s
implementing regulations define BARTeligible sources as those with the
potential to emit 250 tons or more of
any air pollutant. As these definitions
clearly require consideration of a
source’s potential emissions, the
guidelines state that a State should
determine whether a source’s potential
emissions exceed the 250 ton threshold
:in determining whether the source is
B.ART-eligible.
As explained in the 2001 and 2004
proposed guidelines, the regional haze
regulations define "potential to emit."
T]he guidelines repeat that regulatory
definition and provide an example
il]!ustrating its application. EPA did not
propose to change the definition in 2001
or 2004, but merely highlighted the
Ibid.
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current definition in 40 CFR 51.301.
where industrial groupings in separate
Although we noted in the 2001
2-digit SIC codes exist at a single plant
proposed guidelines that we expected to .site, then there would be more than one
undertake, a rulemaking to determine
separate "stationary source" present. In
whether cnly federally enforceable
that situation, each "stationary source"
limitations should be taken into account should be looked at individually for
in the regional haze program definition, purposes of determining BARTwe have not yet begun the process for
eligibility.)
such a rulemaking. However, we
consider the comments criticizing EPA’s We agree that more clarit~z is needed
~o account for situations where a
definition of "potential to emit" as a
specific set of units constitute the
request for reconsideration of the
visibility regulations and will take these logical set to which BART controls
’would apply. The CAA requires BART
requests into account in determining
any future rulemaking efforts to address at certain major stationary sources.
Accordingly we believe it could be
the general definition of "potential to
appropriate, at the BART determination
emit." For the time being, we believe
step, for States to allow sources to
that States may consider federally
"average" einissions across a set of
enforceable limits or emissions
limitations in State permits, which are BART-eligible emission units within a
fenceline, so long as the amount of
enforceable under State law, in
determining a source’s "potential to
emission reductions from each pollutant
being controlled for BART would be at
emit."
]east equal to those reductions that
Discussion of What Emissions Units
would
be obtained by simply
Should Be Considered Part of a
controlling each unit. We have added
"Stationary Source"
language to the guidelines to this effect.
Comments. A number of comments in
Step 4: Identify the Emission Units and
2001 expr,~ssed concern with our
statement that a "support facility"
Pollutants That Constitute the BARTshould be grouped with a primary
Eligible Source
facility in determining which emissions
Background. The final step in
units belong to the same industrial
identifying a "BART-eligible source" is
grouping. These comments generally
to use the information from the previous
coincided with comments discussed
above that EPA should determine BART three steps to identify the universe of
equipment that makes up the BARTon a plantwide basis, rather than by
eligible source. The 2001 and 2004
aggregating emissions units.
proposed BART guidelines stated that if
Commenters on the 2004 reproposal
the emissions from the list of emissions
noted with approval the clarification
units at a stationary source exceed a
that "support facilities" should only be
considered BART-eligible if these units potential to emit of 250 tons per year for
themselves were both constructed
any individual visibility-impairing
within the 1962-1977 time flame and pollutant, then that collection of
fell within one of the listed source
emissions units is a BART-eligible
categories.
source. The guidelines also stated that a
Two commenters felt that we should
BART analysis would be required for
more clearly define the BART-eligible
each visibility-impairing po].lutant
source, either by identifying emission
emitted from this collection of
units within source categories, or by
emissions units.
somehow accounting for the specific set
In the 2004 reproposed BART
of emission units, within the fenceline, guidelines,
we noted that we believed
to which controls would logically apply.
Final ru~!e. The guidelines continue to that section 169A(b)(2)(A) of the CAA
requires a State to undertake a BART
note that the definition of "building,
analysis for "any" visibility-impairing
structure c,r facility" in the regional
pollutant emitted by a BART-eligible
haze rule is based upon aggregating
source, regardless of the amnunt
emissions units within the same
emitted. We proposed, how~,ver, to
industrial grouping. This discussion in
provide the States with the flexibility to
the guidelines is consistent with the
identify de minimis levels for pollutants
language in the definition of "building,
at BART-eligible sources, but limited
structure cr facility" in the regional
tlhat flexibility so that any such de
haze rule which contains a specific
r~inimis levels could not be ihigher than
reference to the 2-digit SIC
tlhose used in the PSD program: 40 tons
classifications. The BART guidelines
refer to this definition and explain how per year for SO~, NOx, and VOC, and 15
2-digit SIC codes are used in
tons per year from PM~o. We requested
determining the scope of BART for a
comment on this provision and ou the
given plan~site. (In the rare situation
use of de minimis values.
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Discussion of Whether To Include All
Emitted Visibility-Impairing Pollutants
in the BART Analysis
Comments. A number of commenters
supported the concept of including all
pollutants in the BART analysis once an
individual pollutant triggers the BART
review. Other commenters, although
supportive of the concept generally,
recommended that we should add the
pollutants together before the
comparison with the threshold.
A number of commenters disagreed
with EPA’s conclusion that the CAA
requires States to make a BART
determination for any visibilityimpairing air pollutant emitted by a
BART eligible source. These
commenters stated that undertaking a
BART analysis for all pollutants emitted
by a major stationary source is an
unnecessary administrative burden with
minimal environmental benefit.
Commenters argued that Congress
intended for BART to apply only to
tlhose pollutants for which a source is
major. Commenters accordingly
recommended that the 250 ton per year
t]hreshold apply to each pollutant
emitted by a source and that BART
apply only to those pollutants which
meet this threshold. A number of these
commenters argued alternatively that
only those pollutants from a source
demonstrated, individually, to cause or
contribute to visibility impairment are
required to go through a BART
determination.
Final rule. We disagree with the
comment that emissions of different
visibility-impairing pollutants must be
added together to determine whether a
source exceeds the 250 ton per year
threshold. The CAA, in section
169A(g)(7), defines a "major stationary

source" as one with the potential to
emit 250 tons or more of "any
pollutant."
We disagree with comments that the
BART analysis is required only for ttmse
pollutants that individually exceed the
250 ton per year threshold. Section
169A(b)(2)(A) specifically requires
States to submit SIPs that include a
requirement that a major stationary
source
which, as determined by the State * * *
emits any air pollutant which may
reasonably be anticipated to cause or
contribute to any impairment of visibility in
any [Class I area], shall procure, install, and
operate * * * the best available retrofit
technology, as determined by the State * * *
fer controlling emissions from such source
fer the purpose of eliminating or reducing
any such impairment.
The regional haze regulations similarly
require that the States submit a SIP that
contains
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A determination of BART for each BARTdeterminations are based on the totality
eligible source in the State that emits any air of circumstances in a given situation,
pollutant which may reasonably be
such as the distance of the source from
anticipated to cause or contribute to any
a Class I area, the type and amount of
impairment of visibility in any mandatory
pollutant at issue, and the availability
Class I Federal area.
and cost of controls, it is clear that in
40 CFR 5L308(e)(l)(ii). Nothing in these some situations, one or more factors will
statutory or regulatory requirement
,clearly suggest an outcome. Thus, for
suggests tlhat the BART analysis is
,example, a State need not undertake an
limited to those pollutants for which a
exhaustive analysis of a source’s impact
source is considered major. At best,
,an visibility resulting from relatively
these provisions can be read as
:minor emissions of a pollutant where it
requiring a BART determination only
:is clear that controls would be costly
for those emissions from a specific
and any improvements in vi sibility
source wl:~ich do, in fact, cause or
:resulting from reductions in emissions
contribute to visibility impairment in a of that pollutant would be negligible. In
particular Class I area, or which could
a scenario, for example, where a source
reasonably be anticipated to do so.
emits thousands of tons of SO2 but less
Commenters, however, have not
one hundred tons of NOx, the State
presented any evidence that as a general than
could
easily conclude that requiring
matter emissions of less than 250 tons
expensive controls to reduce NOx
per year of PM2._s, SO2, or other
would not be appropriate. In another
visibility-impairing pollutants from
situation, however, inexpensive NOx
potential BART sources do not "cause
controls might be available and a State
or contrib~3te to any impairment of
might reasonably conclude that NOx
visibility" in any of the Class I areas
controls were justified as a means to
covered by the regional haze rule. As
improve visibility despite tl-te fact that
there is no such evidence currently
the
source emits less than one hundred
before us, there is no basis to conclude
tons of the pollutant. Moreover, as
that the States are required to make
discussed below, we are revising the
BART determinations only for those
pollutants emitted in excess of 250 tons regional haze regulations to allow the
States to exempt de minimis emissions
per year.
of SO~, NOx, and PM2.5 frorn the BART
At the same time, we agree with
determination process which she.uld
certain commenters that the CAA does
help to address the concerns; of certain
not require a BART determination for
commenters associated with the burden
any visibility impairing pollutant
of a broad BART analysis.
emitted by a source, regardless of the
amount. After reviewing the language of 1)e minimis levels
the Act and the comments received, we
Comments’. Many commenters agreed
have conc)uded that our interpretation
that we should establish de minimis
of the relevant language in section
levels for individual pollutants in order
169A(b)(2)(A) of the Act in the 2004
to allow States and sources to avoid
proposed guidelines is not necessarily
the best reading of the BART provisions. BART determinations for pollutants
Section 169A(b)(2)(A) of the Act can be emitted in relatively trivial amounts.
Many commenters suggested that States
read to require the States to make a
would be unlikely to impose emission
determination as to the appropriate
limits for pollutants emitted at the
level of BART controls, if any, for
proposed de minimis levels ]3ecause it
emissions of any visibility impairing
would not be cost-effective to do so and
pollutant from a source. Given the
overall context of this provision,
such emission reductions could not be
expected to produce any perceptible
however, and that the purpose of the
improvements in visibility. Several
BART provision is to eliminate or
commenters agreed that the pollutant
reduce visilbility impairment, it is
coverage requirements for BART
reasonable to read the statute as
eligibility should be consistent with
requiring a BART determination only
for those emissions from a source which those for the PSD program, but others
argued that BART should be required
are first determined to contribute to
visibility impairment in a Class I area. only for pollutants emitted in amounts
The interpretation of the requirements greater than 250 tons per year.
of the regional haze program reflected in Commenters also noted that the
guidelines were not clear as 1:o whether
the discussion above does not
necessitate costly and time-consuming
the de minimis provision would apply
analyses. Consistent with the CAA and
on a plant-wide or unit by unit basis. A
the implementing regulations, States
few commenters also noted that the
can adopt a more streamlined approach final guidelines should clarit} where in
to making BART determinations where the BART determination process do
appropriate. Although BART
minimis levels may be used.

Other commenters opposed the use of
de minimis exemptions. These
commenters argued that it would be
unreasonable to rule categorically that a
certain level of emissions had a trivial
impact on visibility without assessing
the impacts of these emissions in
particular circumstances. These
commenters argued that States should
consider the emissions of all visibilityimpairing pollutants in a BART
determination regardless and that,
consequently, there should be no de
minimis levels.
Final rule. As proposed in 2004, we
believe that it is reasonable to give
States the flexibility to establish de
minimis levels so as to allow them to
exempt from the BART determination
process pollutants emitted at very low
levels from BART-eligible sources. As
explained by the D.C. Circuit,
"categorical exemptions from the
requirements of a statute may be
i:~ermissible ’as an exercise of agency
power, inherent in most statutory
schemes, to overlook circumstances that
in context may fairly be considered de
minimis.’ "20 The ability to create de
minimis exemptions from a statute is a
tool to be used in implementing the
legislativb design.2~
The intent of Congress in requiring
controls on emissions from certain
major stationary sources was to
eliminate or reduce any anticipated
contribution to visibility impairment
from these sources. This, as section
169A(b)(2)(A) states, is the "purpose" of
BART. In making a determination as to
the appropriate level of controls,
however, the States are required to take
into account not only the visibility
benefits resulting from imposing
controls on these sources but also the
costs of complying with the BART
provision. The BART provision is
accordingly designed to ensure that the
States take into consideration all
emissions of certain stationary sources
in making a BART determination, but
a].so to provide States with the
flexibility to include the costs and
benefits of controlling these sources in
the calculus of determining the
appropriate level of BART.
We believe it would be permissible
for States to create de minimis levels at
a low level. If a State were to undertake
a BART analysis for emissions of less
than 40 tons of SO2 or NOx or 15 tons
of PM~o from a source, it is unlikely to
re,sult in anything but a trivial
improvement in visibility. This is
2° EDF et el. v. EPA, 82 F.3d 451,466 (D.C. Cir.
:1996) citing Alabama Powerv. Costle, 636 F.2d 323
{D.C. Cir. 1979).
2~Id.
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allowable emissions, and compared to
an established threshold.
Comments. Several commenters
D. How To Determine Whic~ BARTexpressed
the view that EPA was
eligible Sources Are "Subject to BAttT"
misinterpreting the American Corn
Cause or Contribute
Growers case to allow the States to
apply a collective contribution test in
Background. Under section
determining whether BART-eligible
169A(b)(2)(A) of the Act, each State
sources are subject to BART. These
:must review its BART eligiMe sources
commenters took the position that,
,and determine whether they emit "any
because this approach does not allow
air pollutant which may reasonably be
for a source to show that it does not
anticipated to cause or cont::ibute to any individually cause or contribute to
impairment of visibility in [a Class I]
visibility impairment, it is incompatible
area." If a source meets this threshold,
with the language of section
the State must then determine what is
169A(b)(2)(A)of the Act. They argued
BART for that source.
fihat EPA should modify the provisions
Proposed rule. In the reproposed
in the proposed rule to ensure that an
guidelines, we identified three options
individual source is afforded the
for States to use in determining which
opportunity to conduct an analysis to
BART-eligible sources meet the test set
demonstrate that its emissions do not
forth in section 169A(b)(2)(A) ofthe
impair visibility in any Class I area.
CAA. To determine whether a BARTConversely, several commenters
eligible source is "reasonably
indicated that the option to determine
anticipated ~o cause or contribute to
that all potential BART sources
visibility impairment," the first
contribute to regional haze should be
proposed option was that a State could
the starting point of determining BART
choose to consider the collective
eligibility.
contribution of emissions from all
Many industry commenters and some
BART-eligible sources and conclude
States supported the second proposed
that all BART-eligible sources within
option which would allow a State to
the State are "reasonably anticipated to
demonstrate through an analysis of the
cause or contribute" to some degree of
collective contribution of all its BARTvisibility impairment in a Class I area. ei[igible sources that none of these
The preamble to the 1999 regional haze sources contribute to visibility
source.
i~npairment. Several of these
We are revising the regional haze rule rule explains at length why we believe
that looking to the collective
commenters added, however, that if this
to provide States with the ability to
contribution of many sources ever a
cumulative analysis were to show a
establish de minimis levels up to the
broad area is a reasonable approach, and contribution, then, consistent with the
levels proposed in 2004. We believe
decision in American Corn Growers, the
States may, if they choose, exclude from we explained in the 2004 reproposed
guideline that we believed that a .State’s State must allow each individual source
the BART determination process
potential emissions from a source of less decision to use a cumulative analysis at to demonstrate that its own emissions
do not, by themselves, contribute to the
than forty tons per year of SO2 or NOx, tMs stage of the BART deterinination
would be consistent with the
problem of visibility impairment. One
or 15 tons per year for PM~o. (Note also process
CAA and the findings of the D.C. Circuit commenter requested clarification on
that for sources that are BART-eligible
in American Corn Growers.
what visibility threshold a State should
for one pollutant, we also believe that
The second proposed option was to
use in determining that no sources are
States could allow those sources to
allow a State to demonstrate, using a
reasonably anticipated to cause or
model the visibility impacts of
contribute to any impairment in a Class
pollutants at levels between de minimis cumulative approach, that mine of its
BART-eligible sources contribute to
I area.
and 250 tons in order to show that the
visibility impairment. Specifically, we
impact is negligible and should be
A number of commenters supported
proposed to provide States with the
disregarded. See section D below). In
the third option for determining BART
option of performing an analysis to
the guidelines, we include this as part
applicability based on an analysis of
of the BART determination in section IV slhow that the full group of BARTsource-specific effects on visibility.
eligible sources in a State cumulatively However, many of the commenters
of the guid,~lines. (We note that these
emission levels represent the maximum do not cause or contribute to visibility
stated that the CAA requires that the
i~npairment in any Class I areas.
allowable de minimis thresholds-States either conduct such an analysis
States retain their discretion to set the
As a third option, we proposed that a
in determining those sources subject to
thresholds at lesser amounts of each
State may choose to determine which
BART, or allow an individual source to
pollutant, or to not provide any presources are subject to BART based on an ~n.ake a showing that it does not cause
analysis of each BART-eligibi[e source’s or contribute to visibility impairment. In
determined: de mininis levels.) We
believe thai: this approach is the clearest individual contribution. We labeled this addition, although supportive of the
general notion of allowing for an
method for exempting trivial emissions option as an "Individualized Source
from the BART determination process.
Exemption Process," and proposed that exemption process for BART-eligible
Alternatively, States may find it useful
States use an air quality model to
sources, several commenters stated that
to exclude ,~e minimis emissions in
determine an individual source’s
the third option contained burdensome
identifying whether a source is subject
contribution to visibility impairment,
modeling requirements, and that States
to BART in section III of the guidelines. calculated on a 24 hour basis, using
need a more flexible, straightforward,
because reducing emissions at these
levels woald have little effect on
regional emissions loadings or visibility
impairment. We believe ~nost States
would be unlikely to find that the costs
of controlling a few tons of emissions
were justified. Because the overall
benefits to visibility of requiring BART
determinations for emissions of less
than the de minimis levels would be
trivial, we. are amending the regional
haze rule to make clear that the States
have this flexibility.
The de minimis levels discussed
today apply on a plant-wide basis.
Applying de minimis lew.qs on a unit by
unit basis as suggested by certain
comment~rs could exempt hundreds of
tons of emissions of a visibilityimpairing pollutant from BART
analysis. In at least some of the twentysix source categories covered by the
BART provisions, a single control
device car~ be used to control emissions
from multiple units. Thus, it is possible
that while emissions from each unit are
relatively *:rivial, the costs of controlling
emissions from multiple units might be
cost-effect:ive in light of the BARTeligible source’s total emissions of the
pollutant at issue. States should
consider the control options in such
situations and determine the
appropriate approach for the specific

Either approach is consistent with the
regulation issued in this rule.
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and less costly method to make the
"cause or contribute" determination.
Several environmental groups
commented that the proposed options
potentially go too far in allowing
sources to be exempted from the BART
requirements. These commenters
asserted that EPA should clarify that
States may not allow a BART-eligible
source to avoid the BART requirements
without an affirmative demonstration by
the State, or by the source, showing that
the source does not emit any air
pollutant which may reasonably be
anticipated to cause or contribute to any
impairment of visibility in a Class I area.
Absent such a demonstration, they
argue, a State may not choose to waive
the requirement to conduct a BART
review of the source.
Final rule. The final BART guidelines
adopt the general approach contained in
the reproposal, providing the States
with several options for identifying the
sources subject to BART. The final
BART guidelines describe the options
contained in the reproposal as well as
one new cption. The discussion of
options in the final guidelines are
structured somewhat differently from
the reproposal, and the options are
explained in greater detail. The
guidelines; reaffirm that a State may
choose to consider all BART-eligible
sources to be subject to BART, and to
make BART determinations for all its
BART-eligible sources.22 For States that
choose to consider exempting some or
all of their BART-eligible sources from
review, the3 guidelines then discuss
three options that States may use to
determine whether its sources are
"reasonably anticipated to cause or
contribute" to visibility impairment at a
Class I area. Options 1 and 3 are similar
to options in the 2004 reproposab under
option 1, States may use an individual
source attribution approach, while
option 3 provides the States with an
approach for demonstrating that no
sources in a State should be subject to
BART. Oplion 2 is new; it is an
approach for using model plants to
exempt individual sources with
common characteristics.
Threshold for visibility impact. One of
the first steps in determining whether
sources caase or contribute to visibility
impairment for purposes of BART is to
establish a threshold (quantified in units
called "deciviews") against which to
measure t~e visibility impact of one or
more sources. We believe that a single
22 States choosing this approach should use the
data being developed by the regional planning
organizations, or on their own, as part of the
regional haze SIP development process to make the
showing that ~:he State contributes to visibility
impairment in one or more Class I areas.

will need to take the coarse fraction of
source that is responsible for a 1.0
particulate matter into account in
deciview change or more should be
determining whether a source meets the
considered to "cause" visibility
threshold for BART applicability.
impairment; a source that causes less
Option 1. We agree with commenters
than a 1.0 deciview change may still
contribute to visibility impairment and supporting the use of an individual
source analysis in determining if a
thus be subject to BART.
BART-eligible source causes or
The guidelines note that because of
contributes to visibility impairment.
varying circumstances affecting
different Class I areas, the appropriate
Consistent with American Corn
threshold for determining whether a
Growers, this option provides a method
source "contributes to any visibility
fbr a State to evaluate the visibility
impairment" for the purposes of BART
impact from an individual source and
show that the source is not reasonably
may reasonably differ across States.
Although the appropriate threshold may 0nticipated to cause or contribute to
visibility degradation in a Class I area
vary, the Guidelines state tLat the
and thus may be exempt from BART.
contribution threshold used for BART
.applicability should not be higher than
(Note also that an individual source
analysis is used to inform the BART
0.5 deciviews. We discuss threshold
issues in greater detail in the subsection determination). In general, a dispersion
immediately following this one, entitled model is used to assess the visibility
impact from a single source, and that
.Metric for Wsibility Degradation.
impact is compared to a threshold
:Pollutants
which is determined by the State. The
The guidelines direct that States
threshold (quantified in deciviews) is
should look at SO2, NOx, and direct
tlhe numerical metric that is used to
particulate matter (PM) emissions in
define "cause or contribute"; if a
,determining whether sources cause or
source’s impact is below the threshold,
contribute to visibility impairment,
a State may exempt the source from
including both PM~o and PM2.~.
BART; otherwise the source would be
Consistent with the approach for
subject to BART.
identifying BART-eligible sources,
We discuss specific issues on the
States do not need to consider less than
individualized source attribution
de minimis emissions of these
process, including changes since
pollutants from a source.
proposal and issues raised by
States may use their best judgement to commenters, in the subsections
determine whether VOC or ammonia
immediately following this one: Metric
emissions are likely to have an impact
for visibility degradation; Use of
on visibility in an area. In addition, they C.ALPUFF for visibility modeling; The
may use PMlo or PM,~.5 as an indicator
use of natural conditions in determining
tbr PM2.s in determining whether a
visibility impacts for reasonable
source is subject to BART. In
progress and comparison to threshold
determining whether a source
values; Modeling protocol; and
contributes to visibility impairment,
Alternatives for determining visibility
however, States should distinguish
impacts from individual sources.
between the fine and coarse particle
Option 2. In the final guideline, we
components of direct particulate
describe a modified approach, using
emissions. Although both fine and
model plants based on representative
coarse particulate matter contribute to
sources sharing certain characteristics,
visibility impairment, the long-range
that the States may use to simplify the
transport of fine particles is of particular BART determination process, either to
concern in tire formation of regional
exempt (individually or as a group)
haze. Air quality modeling r.~sults used those small sources that are not
in the BART determination will provide reasonably anticipated to cause or
a more accurate prediction of a source’s contribute to visibility impairment, or to
i:mpact on visibility if the inputs into
identify those large sources that clearly
the model account for the rei~ative
should be subject to BART review.
particle size of any directly emitted
States could use the CALPUFF model,
particulate inatter (i.e. PMm vs. PM2.5).for example, to estimate levels of
We believe that PMm is likely to
visibility impairment associated with
contribute more to regional haze in arid different combinations of emissions and
areas than humid areas. As tlhe Grand
distances to the nearest Class I area. In
Canyon Visibility Transport
carrying
out this approach, the State
Commission (GCTVC) recognized,23
could then reflect groupings of specific
States in the arid West, in particular,
types of sources with important
common characteristics, such as
z3 Grand Canyon Visibility Transport
emissions, stack heights and plume
Commission, Recommendations for Improving
characteristics, and develop "composite
Western Vistas, Report to the U.S. EF’A, June ~o,
1996.
model plants." Based on CALPUFF
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analyses of these model plants, a State
may find *:hat certain types of sources
are clearly reasonably anlicipated to
cause or contribute to visibility
impairment. Conversely, representative
plant analyses may show that certain
types of sources are not reasonably
anticipated to cause or contribute to
visibility i:mpairment. Based on the
modeling results, a State could exempt
from BART all sources that emit less
than a certain amount per year and that
are located a certain distance from the
nearest Class I area.
Our analyses of visibility impacts
from mud,91 plants provide a useful
example c,f the type of analyses that
might be used to exempt categories of
sources from BART.24 Based on our
model plant analysis, EPA believes that
a State could reasonably choose to
exempt sources that emit less than 500
tons per yuar of NOx or SO2 (or
combined NOx and SO:), as long as they
are located more than 50 kilometers
from any Class I area; and sources that
emit less than 1000 tons per year of NOx
or SO2 (or combined NOx and SO2) that
are located more than 100 kilometers
from any Class I area.
In our analysis, we developed two
model plants (a EGU and a non-EGU),
with repr~sentative plume and stack
characteristics, for use in considering
the visibility impact from emission
sources of different sizes and
compositions at distances of 50,100 and
200 kilometers from two hypothetical
Class I areas (one in the East and one in
the West). Because the plume and stack
characteristics of these model plants
were developed considering the broad
range of sources within the EGU and
non-EGU categories, they do not
necessarily represent any specific plant.
However, the results of these analyses
may be instructive in the development
of an exernption process for groups of
BART-eligible sources, without
modeling each of these sources
individually.
States may want to conduct their own
model plant analysis that take into
account local, regional, and other
relevant factors (such as meteorology,
sulfur dioxide, nitrogen dioxide, and
ammonia). If so, you may want to
consult your EPA Regional Office to
ensure that any relevant technical issues
are resolved before you conduct your
modeling.
In preparing our hypothetical
examples, we have made a number of
assumptions and exercised certain

modeling choices; some of these have a
tendency to lend conservatism to the
results, overstating the likely impacts,
while others may understate the
modeling results. On balance, when all
of these factors are considered, we
believe that our examples reflect
:realistic treatments of the situations
being modeled.25 A summary of the
:more significant elements and their
:implications is provided bei:ow.
.Features of the modeling examples
which may ~mderstate visib.ility impacts
¯ An annual emission rate was used
:For the example modeling (e.g. 10,000
TPY divided by 365 days divided by 24
ihours). "Real world" sources have
’variable emission rates, and in any 24
ihour period may be operating well
above the annual rate.
¯ The monthly average relatiw?
ihumidity was used, rather than the
daily average humidity, and would
contribute to lowering the peak values
!in daily model averages.
¯ A 24-hour average was calculated
from modeled hourly visibility i~npacts,
reducing the impact of any one
]particular hour that could b,~ higher due
to a number of meteorological effects.
Features of the modeling examples
which may overstate visibility impacts
¯ We located receptors using a grid of
concentric circles for distan,zes of 50,
100 and 200 kin. A receptor was placed
every 10 degrees around each circle, and
highest impacts were report,?d
regardless of direction from the source.
]in actuality, receptors wouht be located
only in the Class I area, or in only one
direction from the source.
¯ We used simplified chemistry (i.e.
for conversion of SO2 and NOx to fine
particles) and disperson techniques
which tend to overstate model impacts.
Special care should be used to ensure
that the criteria used in the modeling
are appropriate for a given State. Our
modeling may not be appropriate for
every region of the country, due to the
unique characteristics of different Class
I areas and varying meteorological and
geographical conditions in different
regions. In addition, States raay want to
design their own model plants talking
into account the types of sources at
issue in their region.
Option 3. Under the BART guidelines,
a, State may consider exempting all its
BART-eligible sources from BART by
conducting analyses that show that all
of the emissions from BART-eligible
sources in their State, taken together, are

24 Supplement to CALPUFF Analysis in Support
of the June 2c05 Changes to the Regional Haze Rule,
U.S. Environmental Protection Agency, June ~ 5,
2(105, Docket No. OAR-2002-0076.

25 CALPUFF Analysis in Support of the June 2005
Changes to the Regional Haze Rule, U.S.
Environmental Protection Agency, June 15, 2005,
[locket No. OAR-2002-0076.
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not reasonably anticipated to cause or
contribute visibility impairment. To
make such a showing, a State could use
CALPUFF or another appropriate
dispersion model to evaluate the
impacts of individual sources on
downwind Class I areas, aggregating
those impacts to determine the
collective contribution from all-BART
eligible sources in the State. A State
with a sufficiently large number of
BART-eligible sources could also make
such a showing using a photochemical
grid model.26
We agree with commenters who
pointed out that the option of allowing
a State to demonstrate that the full
group of BART-eligible sources in the
State do not contribute to visibility
impairment would, by default, satisfy an
individual source contribution
assessment. Commenters have not
shown any reason to believe that if the
sum total of emissions from the BARTeligible sources in a State do not "cause
or contribute" to visibility impairment
in any Class I area, that emissions from
one such source will meet the threshold
for BART applicability. A State
following this approach accordingly
need not undertake an affirmative
demonstration based on a source by
source analysis of visibility impacts to
find that its sources are not subject to
BART.
Metric for Visibility Degradation
Background. The 2004 reproposed
guidelines contained a proposed
threshold for the States to use in
determining whether an individual
source could be considered to cause
visibility impairment in a Class I area.
We proposed a 0.5 deciview change
relative to natural background
conditions,27 as a numerical threshold
for making this determination.28
2~ For regional haze applications, regional scale
modeling typically involves use of a photochemical
grid model that is capable of simulating aerosol
chemistry, transport, and deposition of airborne
pollutants, including particulate matter and ozone.
Regional scale air quality models are generally
applied for geographic scales ranging from a multistate to the continental scale. Because of the design
aud intended applications of grid models, they may
not be appropriate for BART assessments, so States
should consult with the appropriate EPA Regional
Office prior to carrying out any such modeling.
27 Guidance for Estimating Natural Visibility
Conditions Under the Regional Haze Rule, (U.S.
Environmental Protection Agency, September 2003.
http://www.epa.gov/ttncaaal/tl/memoranda/
d~_envcurhr_gd.pdf. Natural background
canditions, expressed in deciviews, are defined for
each Class I area. EPA has issued guidance for
estimating natural background conditions which
has estimates of default conditions as well as
measures to develop refined estimates of natural
conditions.
28In the proposal we noted that a 0.5 deciview
change in visibility is linked to "perceptibility," or
Continued
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We proposed the CALPUFF model as
the prefelred approach for predicting
whether a single source caused visibility
impairment if the modeled results
showed ilnpacts from the source that
exceeded the threshold on any given
day during a five-year period. We also
proposed that if a source had an
estimated impact on visibility of less
than 0.5 deciviews, a State could choose
to exemp! the source from further BART
analysis.
Comments. We received numerous
comments supporting the proposed
threshold. A number of commenters
stated that the 0.5 deciview threshold is
appropriate given the low triggering
threshold for applicability established
by Congress, and that the literature
supports it as the minimum level of
perceptibility. Some commenters cited
published documentation supporting
their assertions that a minimum change
in deciviews necessary for perceptibility
is 0.5 deciviews.29
Other commenters criticized the
threshold as too low. They stated that a
change of 0.5 deciviews is inconsistent
with language in the regional haze rule
pointing to 1.0 deciview as the
appropriate perceptibility threshold,
and they cited more recent literature
justifying perceptibility as greater than a
change of 1 deciview.3°
One commenter said that we should
allow States and regional planning
organizations (RPOs) the tlexibility to
determine appropriate visibility-impact
thresholds in light of current knowledge
about a rouge of perceptibility
thresholds. Another commenter said
that we should explain our basis for
establishing a threshold of a one-time
impact of greater than 0.5 deciviews, in
light of the overall goal of the regional
haze program. Yet another commenter
said that ttte proposal would "change
the regulatory role of the deciview
metric by converting it into a regulatory
0.5 deciview standard (versus a ’goal’)
for defining how States must exercise
their authc,rity and discretion in
determinir~g whether an individual
source ’causes or contributes’ to
visibility i~npairment in a Class I area."
a just noticeable change in most landscapes.
National Acid Precipitation Assessment Program
(NAPAP), Acid Deposition: State of Science and
Technology Report 24, Visibility: gxisting and
Historical Co~ ditions---Causes and Effects
(Washington, DC, 1991) Appendix D at 24-D2
("changes in light extinction of 5 percent will evoke
a just noticeable change in most landscapes"/.
Converting a 5 percent change in light extinction to
a change in deciviews yields a change of
approximately 0.5 deciviews.
2.o Ibid.
30 Henry, R.C., lust-Noticeable Differences in
Atmospheric Haze, Journal of the Air & Waste
Management Association, 52:1238-1243, October
2002.

Several commenters said that the 0.5
deciview threshold is too high. A
recurring comment was that the
statutory BART applicability test from
CAA Section 169A(b)(2)[A) contains
two separate elements: "causation" of
any visibility impairment and
"contribution" to any such impairment.
Commenters pointed out that by setting
a threshold of 0.5 deciviews, we had
combined "cause or contribute" into a
single test of causality, thus effectively
eliminating the "contribution" element
of the BART applicability test. The
commenters asserted that a single
BART-eligible source can "contribute"
to visibility impairment with impacts
:much lower than 0.5 deciviews. They
argued that we must set the minimum
threshold for individual so~:rce
contribution to visibility impairment at
~he lowest level detectable by modeling
or other appropriate analysis, and that
this minimum individual contribution
level must in any event be set at no
greater than a 0.1 deciview change
relative to natural conditions, wttich is
a clearly measurable level. One
commenter suggested that a cause or
contribute threshold be set at some
percentage of the "just noticeable"
change of 0.!5 deciviews.
Another commenter said that in a case
where multiple sources eactt have a
visibility impact of less than. a 0.5
deciview change, but together result in
a change of more than 0.5 deciview,
each of these sources contributes to the
~esulting visibility impairment. This
commenter asserted that BART
guidelines that result in exemptions for
these "contributing" sources would
subvert the goals of the regic, nal haze
program.
Similarly, several commenters
suggested that if any combination of
I:IART eligible sources causes visibility
i:mpairment in a Class I area of more
tlhan 0.5 deciviews (by CALPUFF
modeling for any 24-hour period, for
example), that State should determine
that each individual source is subject to
BART. Thus, the commenter added, the
court’s concern about the lack of
"empirical evidence of a source’s
contribution to visibility impairment"
would be addressed.
Two commenters said that our
requirement to use the maxilnum 24hour value over the 5-year period of
meteorological data in the modeling, as
proposed, is too stringent, urtreasonable,
inappropriate, and departs from the
previous methodologies for tlhe regional
haze program. Additionally they said
that the threshold is restrictive because
the single highest 24-hour modeled
i~npact over a three- or five-year period
may be influenced by short-term

weather conditions, like high humidity,
and the BART applicability
determination should not be made
based on a one-time occurrence.
One commenter said that whatever
the final threshold for a single-source
impact for BART sources, EPA should
clarify that the purpose of this modeling
assessment is to evaluate a source’s
anticipated contribution to uniform
regional haze over the Class I area. EPA
should state that the assumption of a
uniform haze contribution based on
CALPUFF modeling eliminates the need
to assess issues related to the size of the
Class I area, views within a Class I area,
and weather impact interactions.
Finally, one commenter said that
thresholds should be established
separately for the eastern and western
regions of the United States, as natural
visibility conditions are established
separately for eastern and western
regions in the guidance.
Final Rule. Today’s guidelines advise
States to use a deciview metric in
defining "cause or contribute," as
explained further below. The fact that
tlhe deciview is also used to track
progress toward the goal of natural
visibility does not in any way indicate
that we are "converting" a "goal" into
a requirement.3~ Use of the same metric
in the "cause or contribute" context as
used for establishing reasonable
progress goals, tracking changes in
visibility conditions, and defining
baseline, current, and natural conditions
simply provides for a consistent
alpproach to quantifying visibility
impairment.
In response to commenters who said
we conflated the "cause or contribute"
test, we are clarifying that for purposes
of determining which sources are
subject to BART, States should consider
a 1.0 deciview change or more from an
individual source to "cause" visibility
impairment, and a change of 0.5
deciviews to "contribute" to
impairment.32
In a regulatory context, we believe
that a State’s decision as to an
3~ Moreover, the fact that the ultimate purpose of
tho visibility provisions is expressed as a "goal"
does not mean that all aspects of the program are
merely aspirational. CAA section 169A(a/(4)
requires EPA to establish regulations to ensure that
reasonable progress is made toward the national
visibility goal, and 169A(b)(2) provides that EPA
must require SIPs to contain emission limits,
schedules of compliance, and other measures as
may be necessary to make reasonable progress
towards meeting the goal.
:~2 If "causing" visibility impairment means
causing a humanly perceptible change in visibility
in virtually all situations (i.e. a :1.0 deciview
change), then "contributing" to visibility
impairment must mean having some lesser impact
on the conditions affecting visibility that need not
rise to the level of human perception.
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appropriate threshold for contribution
We also note that under this guidance,
States would have discretion in setting
could depend upon the number of
sources affecting a class I area. To
the threshold for "contributes to" based
on modeled impacts of sources.
illustrate, if there were only one
emissions source affecting visibility in a Consistent with American Corn
Growers, we are not requiring States to
class I ar~,a, that source could have a
deciview impact only slightly below the find sources subiect to BART regardless
of their impact on Class I areas. We are
perceptibility threshold without
suggesting that, in establishing a
contributing to noticeable impairment.
However, if there were 100 sources each threshold for assessing contribution for
changing visibility by 0.1 deciviews, the BART, it may be logical to draw a line
between "contribution" and "nontotal impact would be a 10-deciview
change in visibility. In this hypothetical contribution" based on the number and
magnitude of the various sources
example, all 100 sources would be
affecting the Class I areas at issue. Such
contributing, in equal amounts, to
an approach gives States the ability to
substantial visibility impairment.
.assess
the mnpirical evidence showing
Because circumstances will vary in
contribution
and to design an
different locations, we believe that
appropriate
regulatory
regime in light of
States should have discretion to set an
the nature of the problem. We note that
appropriate threshold depending on the
for 750 MW power plants, such a line
facts of the situation. We believe,
drawing exercise is likely tc be
however, that it would be difficult for a unnecessary, as such sources will in
State to justify a threshold higher than
most or all cases have impacts far
0.5 decivi.~ws. In particular, 0.5
1.0 deciviews.
deciviews represents one half of the 1.0 exceeding
Finally, we disagree that separate
deciview ilevel that we are equating with threshold levels should be established
a single source "causing" visibility
based on geography becaus~ a unit
degradation. Typically, there are
change in visibility expressed in
multiple sources that affect visibility in deciviews, perceived or measured, is the
class I areas, so a source causing a 0.5
same regardless of geography. As
deciview change can be expected to be
explained in the 1999 regional haze
contributing to noticeable visibility
rule, the deciview can be used to
impairment.
express changes in visibility impairment
In determining whether the maximum in a way that corresponds to human
threshold 9f 0.5 deciviews or a lower
perception in a linear manner. As a
threshold is appropriate for purposes of result, using the deciview as the metric
for measuring visibility means, for
BART, we believe that States should
consider the number of emissions
example, that a one deciview change in
sources affecting the class I area and the a highly impaired environm,3nt would
be perceived as roughly the same degree
magnitude of the individual sources’
impacts.33 In general, a larger number ofof change as one deciview in a relatively
sources causing impacts in a class I area clear environment, and geography is not
a factor.
may warrant a lower contribution
threshold. In selecting a threshold,
Interpretation of CALPUFF Results
States may want to take into account the
The standard CALPUFF model:lug run
fact that individual sources have
varying amounts of impact on visibility provides day-by-day estimat.~s of a
source’s visihility effects ov~,r a five-year
in class I areas. Depending on the facts
period. In the proposed BART
regarding the number of sources
guideline, we indicated that if the
affecting a class I area and their
maximum daily visibility vailue at any
modeled impacts, the State could set a
receptor over the five years modeled is
threshold that captures those sources
greater than ~he "cause or contribute"
responsible for most of the total
visibility iJnpacts, while still excluding threshold, then the State should
other sources with very small impacts.34 conclude that the source is w, abject to
BART. A number of commenters took
issue with our proposal to use the 2433 All states are working together in regional
hour maximum modeled visibility
planning organizations, and we expect that states
impact over five years of meteoroi.ogical
will have rood eling information that identifies
sources affecting visibility in individual class I
data. Several of them pointed out, for
areas, and the magnitude of their impacts.
example, that the maximum modeled
34 Under ou:: guidelines, the contribution
24-hour impact may be an outlier
threshold should be used to determine whether an
unduly influenced by weather. We agree
individual so~:rce is reasonably anticipated to
contribute to visibility impairment. You should not
that the maximum modeled effect in a
aggregate the visibility effects of multiple sources
five-year period could be the result of
and compare their collective effects against your
unusual meteorology. We also recognize
contribution threshold because this would
that, although CALPUFF is the best
inappropriately create a "contribution to
COtltribution" test.
currently available tool for a~talyzing the
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visibility effects of individual sources, it
is a model that includes certain
assumptions and uncertainties. Thus,
we agree with commenters that a State
should not necessarily rely on the
maximum modeled impact in
determining whether a source may
reasonably be anticipated to contribute
to visibility impairment in a Class I area.
The final guideline states that it
would be reasonable for States to
compare the 98th percentile of
CALPUFF modeling results against the
"contribution" threshold established by
the State for purposes of determining
BART applicability. Some stakeholders
have argued for the 90th percentile
value, or even lower, contending that
F.PA should not use extreme cases to
make BART applicability decisions.
EPA agrees that, in most cases,
important public policy decisions
should not be based on the extreme tails
of a distribution. We have concluded,
however, that the 98th percentile is
appropriate in this case.
The use of 90th percentile value
would effectively allow visibility effects
that are predicted to occur at the level
of the threshold (or higher) on 36 or 37
days a year. We do not believe that such
an approach would be consistent with
the language of the statute. Second, we
note that the 98th percentile value
would only be used to determine
whether a particular BART-eligible
source would be subject to further
review by the State. In determining
what, if any, emission controls should
be required, the State will have the
opportunity to consider the frequency,
duration, and intensity of a source’s
predicted effect on visibility.
On the other hand, there are other
features of our recommended modeling
approach that are likely to overstate the
actual visibility effects of an individual
source. Most important, the simplified
chemistry in the model tends to magnify
the actual visibility effects of that
source. Because of these features and
the uncertainties associated with the
re.oriel, we believe it is appropriate to
use the 98th percentile--a more robust
approach that does not give undue
weight to the extreme tail of the
distribution. The use of the 98th
percentile of modeled visibility values
would appear to exclude roughly 7 days
per year from consideration. In our
judgment, this approach will effectively
capture the sources that contribute to
visibility impairment in a Class I area,
while minimizing the likelihood that
the highest modeled visibility impacts
might be caused by unusual
meteorology or conservative
assumptions in the model.
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Use of CALPUFF for Visibility Modeling
Background. In providing the States
with the option of making a
determination as to which sources are
subject to BART based on a
consideration of each source’s
individual contribution to visibility
impairment, we proposed that States
use an air quality model such as
CALPUFF. We also proposed that States
use a CALPUFF or other EPA approved
model in ::he BART analysis itself. The
CALPUFF system, as explained in the
2004 reproposed guideline, consists of a
diagnostic: meteorological model, a
gaussian puff dispersion model with
algorithms for chemical transformation
and complex terrain, and a post
processor for calculating concentration
fields and visibility impacts.
The regi onal haze rule addresses
visibility impairment caused by
emissions of fine particles and their
precursors. As fine particle precursors,
such as S02 or NOx, are dispersed, they
react in the atmosphere with other
pollutants to form visibility-impairing
pollutants. In fact, Congress implicitly
recognized in 1977 the role of chemical
transformation in creating visibility
impairment, when it stated that the
"visibility problem is caused primarily
by emissions of S02, [NOx], and
particulate matter." 35 In most cases, to
predict the impacts of a source’s specific
contribution to visibility impairment, a
State will need a tool that takes into
account not only the transport and
diffusion of directly emitted PM2.5 but
also one tl:.at can address chemical
transformation.
Because the air quality model
CALPUFF is currently the best
application available to predict the
impacts of a single source on visibility
in a Class ] area, we proposed that a
CALPUFF assessment be nsed as the
preferred approach first, for determining
whether an individual source is subject
to BART, and second, in the BART
determination process. The CALPUFF
assessment is specific to each source,
taking into account the individual
source’s emission characteristics,
location, and the particular
meteorological, topographical, and
climatological conditions of the area in
which the ,3ource is located, any of
which may have an impact on the
transport of PMz5 and its precursors.
CALPUFF ,:an be used to estimate not
only the effects of directly emitted PMz5
emissions from a source, but also to
predict the visibility impacts from the
transport and chemical transformation
of fine particle precursors.
:~5 H.R. Rep. No. 95-294 at 204 (1077).

The CALPUFF model is generally
intended for use on scales from 50 km
to several hundred kilometers from a
source. As a general matter, States will
typically need to assess the impacts of
potential BART sources on Class I areas
located more than 50 km frmn the
source.36 However, in situal:ions where
the State is assessing visibility impacts
for source-receptor distances less than
50 kin, we proposed that States use their
discretion in determining visibility
impacts, giving consideration to both
CALPUFF a:nd other EPA-approved
:methods. As an example, w.a suggested
that States could use an appropriate
local-scale plume impact model, such as
PLUVUEII,a7 to determine whether a
source’s emissions are belmv a level that
would be reasonably anticipated to
cause or contribute to visibility
impairment in any Class I area.
Comments. A number of States,
environmental groups, and some
industry commenters strongly
supported the use of CALPUFF as
proposed. Many commenters supported
the use of CALPUFF but indicated that
States must have the flexibility to use
additional tools for their individual
source analyses. Some suggested
options for the "cause or contribute"
determination were the use of
photochemical grid models, or more
simplified, non-modeling approaches.
Commenters claimed that States must
have the option to incorporate advances
in science and technologies into models
or other applications that may produce
more accurate simulations of
meteorology, chemistry, and visibility
impairment. Other industry groups and
States argued that CALPUFI~ has
significant limitations, especially
simulating complex atmospheric
chemistry, and that EPA’s
recommendation of CALPUFF as the
preferred approach is therefore
inappropriate.
Another issue raised by commenters
was the use of CALPUFF for estimating
3~ To determine whether a BART-eligible source
"l:nay reasonably be anticipated to cause or
contribute to any visibility impairment in any Class
I area," it may net always be sufficieut for the State
to predict the i~npacts of a BARToeligible source
only on the nearest Class I area (or on the nearest
r~ceptor in the nearest Class I area). The particular
meteorological and topographical conditions, for
exatnple, could mean that a source’s greatest
impacts occurred at a Class I area other than the
nearest one.
37 PLUVUEII is a model used for estimating visual
range reduction and atmospheric discoloration
caused by plumes resulting from the omissions of
particles, nitrogen oxides, and sulfur oxides from a
single source. The model predicts the transport,
dispersion, chemical reactions, optical effects and
surface deposition of point or area so arce
emissions. It is available at http://www.epa.gov/
scramOO1/tt22.htm#pluvue.

secondary particulate matter formation.
Commenters recognized that CALPUFF
was incorporated into the "Guideline on
Air Quality Models" at 40 CFR part 51,
appendix W in April 2003 as the
preferred model for Prevention of
Significant Deterioration (PSD)
increment and National Ambient Air
Quality Standards (NAAQS) compliance
assessments of long range transport of
primary emissions of SO2 and PMa.s.
ttowever, commenters stated that
CALPUFF has not been incorporated
into the Guideline on Air Quality
Models for predicting the secondary
formation of PM. The commenters
remarked that EPA guidance indicates
that photochemical grid models be used
to simulate secondary PM formation and
concluded on this basis that the
application of CALPUFF as we
proposed is in conflict with our
guidance.
Fiz~al rulo. We believe that CALPUFF
is an appropriate application for States
to use for the particular purposes of this
rule, to determine if an individual
source is reasonably anticipated to
cause or contribute to impairment of
visibility in Class I areas, and to predict
the degree of visibility improvement
which could reasonably be anticipated
to result from the use of retrofit
technology at an individual source. We
encourage States to use it for these
purposes.38
CALPUFF is the best modeling
application available for predicting a
single source’s contribution to visibility
iInpairment. It is the only EPA-approved
model for use in estimating single
source pollutant concentrations
resulting from the long range transport
of primary pollutants. In addition, it can
also be used for some purposes, such as
the visibility assessments addressed in
today’s rule, to account for the chemical
transformation of S02 and NOx. As
explained above, simulating the effect of
precursor pollutant emissions on PM2.5
concentrations requires air quality
modeling that not only addresses
transport and diffusion, but also
chemical transformations. CALPUFF
incorporates algorithms for predicting
both. At a minimum, CALPUFF can be
used to estimate the relative impacts of
BART-eligible sources. We are confident
that CALPUFF distinguishes,
comparatively, the relative
contributions from sources such that the
differences in source configurations,
sizes, emission rates, and visibility
impacts are well-reflected in the model
results. States can make judgements
The model code and its documentation are
aw~ilable at no cost for download from http://
www.epa.gov/scramOO1/tt22.htm#calpuff.
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appropriate in the rulemaking revising
Appendix W to approve CALPUFF for
rise in modeling secondary emissions.
In contrast to the significance of the
modeling results in the PSrl context, the
use of CALPUFF in the context of the
regional haze rule is not determinative
of a source’s ability to construct or
operate. A State may use CALPUFF to
determine whether a source can
deposition due to one or a small group of
reasonably be anticipated to cause or
sources. This situation may involve more
contribute to visibility impairment and
sources ancl larger modeling domains than
so should be subject to additional
that to which VISCREEN ideally may be
review to determine if the s~urce should
applied. The procedures and analyses should
be subject to control.
be determined in consultation with the
Based on our analysis of the power
appropriate reviewing authority (paragraph
plants covered by the guidelines, we
3.0(b) and the affected FLM(s).
believe that all but a handful of these
We believe that our proposed use of
plants have impacts of grea~er than 1.0
CALPUFF is thus fully in keeping with deciview on one or more Class I areas.4°
the Guideline on Air Quality Models,
[n fact, we anticipate that most of these
especially in light of the low triggering
plants are predicted to have much
threshold for determining whether a
Mgher maximum impacts.4~ Because of
source is reasonably anticipated to
the scale of the predicted iinpacts from
cause or contribute to visibility
~Ihese
sources, CALPUFF is an
impairment in a Class I area, and the
appropriate or a reasonable application
fact that the modeling results are used
to determine whether such a facility can
as only one of five statutory criteria
reasonably be anticipated to cause or
evaluated to determine BART emission contribute to any impairment of
limits.
visibility. In other words, to find that a
Even so, as commenters point out,
source with a predicted maximum
CALPUFF has not yet been fully
impact greater than 2 or 3 deciviews
evaluated for secondary pollutant
meets
the contribution threshold
formation. For the specific purposes of
adopted by the States does not require
the regional haze rule’s BART
the degree of certainty in the results of
provisions, however, we have
model that might be required for
concluded that CALPUFF is sufficiently the
other
regulatory purposes.
reliable to inform the decision making
In the unlikely case that a State were
process.
to find that a 750 MW power plant’s
EPA revised the Guideline on Air
contribution to visibility
QuaBtyModels in 2003, in part, to add predicted
impairment
:is within a very narrow
CALPUFF to the list of approved models
range between exemption from or being
for particular uses. At that time, we
subject to BART, the State can work
considered comments that CALPUFF
with EPA and the FLM to evaluate the
should be approved for use in
CALPUFF results in combination with
predicting the impact of secondary
information derived from other
emissions on particulate matter
appropriate ~echniques for estimating
concentrations. As we stated in the
visibility impacts to inform the BART
revision, CALPUFF represents a
determination. Similarly
substantial improvement in methods for applicability
for
other
types
of BART eligible sources,
assessing long-range transport of air
States
can
work
with the EPA and FLM
pollutants. However, as explained in the
to
determine
appropriate
methods for
response to comments for that
assessing
a
single
source’s
impacts on
rulemaking, the modeling results in the visibility.
context of a PSD review may be used as
As discussed in section E. below we
the sole determining factor in denying a also recommend that the States use
39
source a permit to construct. Although CALPUFF as a screening application in
its use in simulating long-range
estimating the degree of visihility
transport is beneficial, given the
improvement that may reasonably be
significance of the modeling results in
from controlling a single
assessing increment consumption due to expected
source
in
order to inform the BART
a single source’s impacts, we made a
determination.
As we noted :in 2004,
determination that it would not be
this estimate of visibility improvement
does not by itself dictate the level of
39 Under CAA section 165(a), a major emitting
concerning the conservativeness or
overestimation, if any, of the results. In
fact, although we focused on the use of
CALPUFF for primary pollutants in
revising tlhe Guideline of Air Quality
Modeling, section 7.2.1.e. of the
Guideline states:
e. CALPUFF (Section A.3) may be applied
when assessment is needed of reasonably
attributable haze impairment or atmospheric

facility may not be constructed unless the owner or
operator of the facility demonstrates that the
emissions frora the facility will not cause or
contribute air pollution in excess of an increment
or NAAQS.

~o CALPUFF Analysis in Support of the Regional
Haze Rule, U.S. Environmental Protection Agency,
April 15, 2005, Docket No. OAR-2002-0076.
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control a State would impose on a
source; "the degree of improvement in
visibility which may reasonably be
anticipated to result from the use of
[BART]" is only one of five criteria that
the State must consider together in
making a BART determination. The
State makes a BART determination
hased on the estimates available for each
criterion, and as the CAA does not
specify how the State should take these
factors into account, the States are free
to determine the weight and
significance to be assigned to each
factor. CALPUFF accordingly is an
appropriate application for use in
combination with an analysis of the
other statutory factors, to inform
decisions related to BART.
We understand the concerns of
commenters that the chemistry modules
of the CALPUFF model are less
advanced than some of the more recent
atmospheric chemistry simulations. To
date, no other modeling applications
with updated chemistry have been
approved by EPA to estimate single
source pollutant concentrations from
long range transport. In its next review
of the Guideline on Air Quality Models,
EPA will evaluate these and other newer
approaches and determine whether they
are sufficiently documented, technically
valid, and reliable to approve for general
use. In the meantime, as the Guideline
makes clear, States are free to make their
own judgements about which of these or
other alternative approaches are valid
and appropriate for their intended
applications.
Theoretically, the CALPUFF
chemistry simulations, in total, may
lead to model predictions that are
generally overestimated at distances
downwind of 200 km. Again, States can
make judgements concerning the
conservativeness or overestimation, if
any, of the results.
The use of other models and
techniques to estimate if a source causes
o:r contributes to visibility impairment
may be considered by the State, and the
BART guidelines preserve a State’s
ahility to use other models. Regional
scale photochemical grid models may
have merit, but such models have been
designed to assess cumulative impacts,
not impacts from individual sources.
Such models are very resource intensive
aud time consuming relative to
CALPUFF, but States may consider their
use for SIP development in the future as
t]n~ey are adapted and demonstrated to be
appropriate for single source
applications. However, to date, regional
models have not been evaluated for
single source applications. Their use
may be more appropriate in the
cttmulative modeling options discussed
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above.42 In evaluating visibility
improvement as one of the five factors
to consider in setting BART controls,
other models, used in combination with
CALPUFF may be helpful in providing
a relative sense of the source’s visibility
impact a~d can aid in intbrming the
BART decision. A discussion of the use
of alternalive models is given in the
Guideline’ on Air Quality in appendix
W, sectiou 3.2.
The Use of Natural Conditions in
Determining Visibility Impacts for
Reasonabi[e Progress and Comparison to
Threshold Values
Background. As set out in section
169A(a) of the CAA and stated in the
1999 regional haze rule, a return to
natural vi.sibility conditions, or the
visibility conditions that would be
experienced in the absence of humancaused impairment, is the ultimate goal
of the regional haze program. To
measure progress toward this goal, the
regional haze rule requires that a
comparison with natural conditions for
the 20 percent best and worst days to
calculate "reasonable progress"
determinations. Default values for
natural visibility conditions are
provided in EPA guidance.43 In the 2004
reproposal of the BART guidelines, we
proposed lhat changes in visibility,
expressed in deciviews, should be
determined by comparing the impact
from a single source to natural visibility
conditions. That impact should then be
compared to a threshold impact, also
expressed in deciviews, to assess if a
BART-eligible source should be subject
to a BART review.
Comments. Opposing commenters
said that a return to natural conditions
is unattainable as it would require the
elimination of every mamnade source,
and that changes should be compared
against currently existing conditions.
They added that true "natural
42 For regional haze applications, regional scale
modeling typically involves use of a photochemical
grid model that is capable of simulating aerosol
chemistry, transport, and deposition of airborne
pollutants, including particulate matter and ozone.
Regional scale air quality models are generally
applied for g~ographic scales ranging from a multistate to the ccntinental scale. Because of the design
and intended applications of grid models, they may
not be approl:,riate for BART assessments, so States
should consult with the appropriate EPA Regional
Office prior to carrying out any such modeling.
43 Guidance for Estimating Natural Visibility
Conditions Under the Regional Haze Rule, U,S.
Environmental Protection Agency, September 2003.
http://www.epa.gov/ttncaaal/tl/memoranda/
rh_envcurhr~jd.pdf. Natural background
conditions, expressed in deciviews, are defined for
each Class I area. EPA has issued guidance for
estimating natural background conditions which
has estimates of default conditions as well as
measures to develop refined estimates of natural
conditions.

conditions" cannot be verified, do not
account for manmade emissions from
other countries, and are not a realistic
target for improvement. Further, they
argued that natural conditions are a
"goal" representing a benchmark that is
relevant to the States’ determination,
under the regional haze program, of the
level of "reasonable progress" to
achieve; however they stated that there
is no legal requirement (and there could
not be a legal requirement) ihat the
natural conditions goal ultimately must
be achieved. Several commenters added
that current visibility conditions make
more sense as a baseline because
sources that are subject to BART today
will likely not be in operation in the
2064 time frame. A commenter added
that using current visibility conditions
for the analysis will give a more
realistic, real-world predicti on of
whether corttrolling the source pursuant
to BART will actually improve
visibility. The commenter said that
Congress did not intend for sources to
ihave to consider retrofitting controls
under the BART provision if those
sources currently are not impacting realworld visibility. Other utility groups
stated that in addition to international
emissions, the estimated natura!
visibility conditions failed to account
for natural phenomena such as sea salt,
wildfires, and natural organics. One
commenter noted that natural visibility
estiinates will be revised and refined
over time and it would be unwise to
compare impacts and improvements to
a moving baseline.
On the other hand, numerous
commenters supported the nse of
natural visibility conditions as a
baseline for :measuring visibility
improvements. Several environmental
groups said that any increase in the
baseline beyond natural visibility
conditions will unlawfully distort and
weaken the BART requirement by
effectively raising the applicability
threshold in less protected, highly
polluted areas, which would, be
illogical. Further, they pointed out that
these BART-eligible sources clearly are
contributing to the very manmade
visibility impairment that the Act is
explicitly designed to remedy by a
return to natural conditions. They
added that measuring natural conditions
as opposed to some other baseline
condition is a more appropriate
approach, given that the planning goal
is to achieve natural visibility by the
end of the program. They also added
fihat a baseline other than nal:ural
conditions would never assure
"reasonable progress".
Finally, two commenters asked for
clarification on the values for natural

conditions to be used for estimating
changes in visibility. The commenters
appeared to assume that we intended for
the comparison to be done for natural
visibility conditions on the 20 percent
best days.
Final Rule. We disagree with
commenters saying that the use of
natural conditions as the baseline for
inaking visibility impact determinations
is inappropriate. The visibility goal of
the CAA is both the remedying of
existing impairment, and prevention of
fhture impairment. The court, in
A~nerican Corn Growers, upheld our
interpretation of that goal as the return
to natural visibility conditions.44 Longterm regional haze strategies are
developed to make "reasonable
progress" towards the CAA goal, and
States must demonstrate reasonable
progress in their regional haze State
implementation plans (SIPs). Since the
I~ART program is one component of that
demonstration, visibility changes due to
BART are appropriately measured
against the target of natural conditions.
In establishing the goal of natural
conditions, Congress made BART
applicable to sources which "may be
reasonably anticipated to cause or
contribute to any impairment of
visibility at any Class I area". Using
existing conditions as the baseline for
single source visibility impact
determinations would create the
following paradox: the dirtier the
existing air, the less likely it would be
that any control is required. This is true
because of the nonlinear nature of
visibility impairment. In other words, as
a Class I area becomes more polluted,
any individual source’s contribution to
changes in impairment becomes
geometrically less. Therefore the more
polluted the Class I area would become,
the less control would seem to be
needed from an individual source. We
agree that this kind of calculation would
essentially raise the "cause or
contribute" applicability threshold to a
level that would never allow enough
emission control to significantly
improve visibility. Such a reading
would render the visibility provisions
rneaningless, as EPA and the States
would be prevented from assuring
"reasonable progress" and fulfilling the
statutorily-defined goals of the visibility
program. Conversely, measuring
improvement against clean conditions
would ensure reasonable progress
toward those clean conditions.
44 See also our explanation of the CAA goal
provided in the regional haze rule at 64 FR at
:35720-35722, We note that the court in American
Corn Growers also observed, "the natural visibility
goal is not a mandate, it is a goal." 291 F.3d at 27.
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With regard to BART-eligible sources
not being in operation for the duration
of the program, a State, in making BART
determinations, is explicitly directed by
the CAA to account for the remaining
useful life of a source. Thus, States may
factor into their reasonable progress
estimates those shut-downs that are
required and effected in permit or SIP
provisions. In addition, as provided for
under our guidance,45 proper
accounting for international emissions
and natural phenomena is in the 5 year
SIP progress report, not in the setting of
natural visibility estimates. Finally,
these final~ BART guidelines use the
natural visibility baseline for the 20
percent best visibility days for
comparison to the "cause or contribute"
applicability thresholds. We believe this
estimated baseline is likely to be
reasonably conservative and consistent
with the goal of natural conditions.
Modeling Protocol
Background. The 2004 guidelines
proposed that a written modeling
protocol be submitted for assessing
visibility impacts from sources at
distances greater than 200 km from a
Class I area. The proposal indicated that
the protocol should include a
description of the methods and
procedures to follow, for approval by
the appropriate reviewing authority;
critical items to include in the protocol
are meteorological and terrain data,
source-specific information (stack
height, temperature, exit velocity,
elevation, and allowable emission rate
of applicable pollutants), and receptor
data from .appropriate Class I areas.
Comments. All of the comments
supported the development of a written
modeling protocol. Industry, Federal,
and State commenters said a modeling
protocol should be required of all States
and stakekolders who are performing
the BART modeling analysis.
Commenters said the protocol should
allow all interested parties an
opportunity to understand the modeling
approach and how the results will be
used, and that the State should provide
opportunity for comments on the
procedures prior to the publication of
the final results.
Many utility groups commented that
the protocol should provide States with
flexibility and that the choice of models
should be at the States’ (or RPOs’)
discretion. Some commenters stressed
that it is important that states and
sources relain the flexibility to decide
a5 Guidance for Estimating Natl~ral Visibility
Conditions U~3der the Regional Haze Rule, U.S.
Environmental Protection Agency, September 2003.
http://www.epa.gov/ttncaaal/tl/memoranda/
rh_en vcurhr~d.pdf.

ihow to set up and run the selected
:model, while others asked f3r specific
guidance on the setup of CALPUFF or
other approved models, inci[udin.g on
..specific parameters (e.g. how to adjust
for cases where sources are greater than
:200 km from a Class I area).
Regarding the approval era modeling
protocol, some commenters said that the
protocol should be approved by EPA.
Others stated, however, that we should
ihave only an advisory role in
development of the protocol. They said
that States are in a better positiou to
determine which modeling input values
best reflect conditions in their States.
Several commenters representing
environmental groups said we should
develop a CALPUFF protocol that must
be followed and should include, among
other items, meteorological data (i.e.,
where available 5 years of data should
be used), emissions reported for ~he
same meteorological years, documented
source paralneters, model physical
parameters, and assumed background
concentrations for ozone and ammonia
(based on nearby reliable observations
and/or regional modeling results). They
added that a protocol developed by EPA
would help to produce consistent BART
determinations across various sources
and geographic areas for both shorter
and longer distances. FLMs stated that
this is also an appropriate time to create
regional modeling platforms for
CALPUFF, which would allow States
and sources to run the model more
expeditiously and more consistently.
They recommended that we consider a
multi-agency process to reach agreement
on an appropriate modeling protocol
prior to allowing BART appilicability
and control determinations to be based
on model results. FLMs add,~d that it
would be helpful to establish a national
procedure for this process, i:ncluding a
~nethodology for establishing nat~aral
background conditions, background
ammonia concentrations, and
determining sulfuric acid emission
rates. Such a process, they said, could
reasonably be engaged in prior to
deadlines for state implementation
plans, and would not delay
implementation of the BART guidelines.
The FLMs noted that consistent,
nationally applicable guidar.:ce is
essential, and that once it is developed,
virtually no deviations should be
allowed. Finally, they added that the
CALPUFF modeling exercises should
follow the Interagency Workgroup on
Air Quality Modeling (IWAQM) Phase 2
Summary R~’port and Recommendations
]or Modeling Long Range Tr~msport
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Impacts,46 but that we, in consultation
with the FLMs and States, should also
publish additional guidance to address
more recent issues such as particle
speciation, emission rate averaging
times, and "natural obscuration."
Another State commenter said that The
Guideline on Air Quality Models (CFR
Part 51, Appendix W) should be
included along with the IWAQM Report
as a reference for CALPUFF setup. One
RPO commented that we should provide
data, perhaps using example facilities,
to demonstrate the effect of the process
so that States can get a better feeling for
which sources are likely to fall be!ow
tlhe 0.5 deciview threshold. This would
help States understand the net effect of
all of the parameters chosen in the
exemption process.
Commenters also said that we should
continuously revise modeling protocols
by providing a modeling clearinghouse
to States, and further, that we should
consider new models for use, such as
tlhe Community Multiscale Air Quality
(CMAQ) model.
There were specific comments
requesting guidance for calculating
visibility impacts and other general
modeling concerns. One technical
comment was that the guidelines should
specify that the IMPROVE monitor is
the receptor by which modeled
visibility impacts should be evaluated
with the CALPUFF model. Another
commenter suggested using recent
scientific evidence to update the light
extinction coefficients used by
CALPUFF to calculate visibility
changes. These commenters also stated
that CALPUFF might be improved by
capping the relative humidity to lower
values than are currently used.
Additional comrnenters representing
utility organizations discussed how to
identify Class I areas that should be
modeled. They said that the guidelines
slhould require sources to model only
the nearest Class I area (or possibly the
two closest), and one commenter said
that we should provide a reasonable
methodology to minimize the effort
needed to address impacts from BARTeligible sources on multiple Class I
areas.
Final Rule. We agree that States
should adopt modeling protocols for all
modeling demonstrations, regardless of
the distance from the BART-eligible
source and the Class I area impacted.
We are therefore dropping the 200 km
and greater distance requirement from
the guidelines. As noted in the 2004 re46 Interagency Workgroup on Air Quality
Modeling (IWAQM) Phase 2 Summary Report and
Recommendations for Modeling Long Range
T~’ansport Impacts, U.S. Environmental Protection
Agency, EPA-454/R-98-019, December 1998.
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proposal, we believe that potential
uncertainties in model performance may
be greater at distances greater than 200
km for a source. A modeling protocol
may reduce the need for additional
analyses. We favor coordination among
States, EPA regions, RPOs, and other
federal agencies to agree on a modeling
protocol(s) which would provide
consistent application.
In developing a modeling protocol,
we also er~courage States to use the
framework provided for nmdel setup in
EPA’s IWAQM. CALPUFF model users
may find default settings in that
document which may be appropriate for
their modeling situations and add an
element of consistency to model
applications. The Guideline on Air
Quality M~dels (CFR Part 51, Appendix
W) also provides useful guidance.
We do, however, understand and
agree that States have flexibility
developin,g a modeling protocol.
Moreover, the diversity of the nation’s
topography and climate, and variations
in source configurations and operating
characteristics, dictate against a strict
modeling "cookbook". A State may
need to address site-specific
circumstances at individual sources
potentially affecting a specific Class I
area. For example, in a particular area
a State may have available emissions
data, that is more representative of the
modeling domain, which may
supplement the model defaults. States
may want to consult with the
appropriate EPA regional office and
Federal Land Managers in adjusting the
model inp ~t parameters. The modeling
input recommendations in the IWAQM
report are designed for visibility impact
applications, and those defaults allow
for tailoring for a given application (e.g.
puff splitting). The model developers
Web site 47 also has a series of
frequently asked questions with answers
to assist us.ers in tailoring model
applications.
We agreo that we have only an
advisory rele in development of the
protocol as the States better understand
the BART-eligible source configurations
and the geophysical and meteorological
data affecting their particular Class I
area(s).
In the protocol developinent process,
we support the idea of designing
example runs, as we have done in our
example analysis for EGUs,48 so that
States may get a better understanding of
what visibility impacts might be
~ http://w~w.src.com/calpuff/calpuffl.btm.
~ CALPUFF Analysis in Support of the June 2005
Changes to the Regional Haze Rule,U.S.
Environmental Protection Agency, June 15, 2005,
Docket No. OAR-2002-0076.

expected from a particular type of
source or sources. Once a protocol has
been finalized, a State may be able to
use example runs as a proxy in making
BART determinations which could
potentially eliminate the ne,~d for caseby-case review for every BART-eligible
source. A common sense approach
should be taken, particularly where an
analysis may add a significant resource
burden to a State. For example, if there
are multiple Class I areas in relatively
close proximity to a BART-eligible
source, a State may model a full field of
receptors at the closest Class I area.
Then a few strategic receptors may be
added at the other Class I ar,gas (perhaps
at the closest point to the source, a
receptor at the highest and lowest
elevation in the Class I area, a receptor
at the IMPROVE monitor, and a few
receptors that are expected to be at the
approximate plume release ]~eight). If
lhe highest modeled impacts are
observed at the nearest Clas.,; I area, a
State may choose not to anailyze the
other Class I areas any further and
additional analyses might be
unwarranted.
As models are revised and. adw~nces
in science are incorporated into the
models, we can make certain thai:
revisions to protocols are made
accordingly. We will work closely with
States and FLMs, as should States; we
~xpect that States will also work closely
with FLMs throughout the protocol
development process. We expect a
similar protocol development process
for other models that may be used, once
those models are developed to predict
and track single source impacts and
demonstrate acceptable model
performance. States should contact the
appropriate FLM and EPA regional
office for the latest guidance and
modeling updates.
Alternatives for Determining: Visibility
Impacts From Individual Sources
Background. In the 2004 reproposal,
we requested comment on the following
alternatives to CALPUFF modeling for
dletermining whether individual sources
cause or contribute to visibility
impairment: look-up tables developed
from screening-level air quality
modeling; running CALPUFF in a
simpler screening mode than the
preferred approach; a source ranking
methodology; and an emissions divided
by distance (Q/D) method. Except for
the simplified CALPUFF approach, all
alternatives were based on d,~velcping a
relationship between source emissions
and the source’s distance to a Class I
area. Each of these approaches was
intended to reduce the resource burden
on States.

Comments. Some commenters
supported the use of alternative
approaches, while others suggested that
the alternatives could be used either in
conjunction, or in hierarchical fashion,
with modeling approaches. Many
commenters were opposed to their use.
The opposing comments were
consistent in stating that the alternatives
were inappropriate because they did not
account for important factors such as
terrain, local meteorological data,
prevailing wind directions (which
influence pollutant transport), and
differences in stack release parameters.
Commenters added that there is no
direct connection between emissions,
distance, and visibility impairment, and
t]hat the methods treat SO~ and NOx
equally for impairment estimates.
Final Rule. We disagree that the
alternatives are necessarily
inappropriate, but we share most of the
concerns articulated by the opposing
commenters. We believe that
alternatives should not be used to
exempt a source from BART review
without more rigorous evaluations and
sensitivity tests showing that the results
are at least as conservative as the
CALPUFF model. We know of at least
one study showing that, for one location
and for one year, there is no guarantee
that the simplified CALPUFF technique
is as conservative as the preferred
approach 49. While we are not adopting
in the guideline any specific alternative
to modeling for power plants greater
than 750MW, a State may develop its
own alternative approach for the other
source categories to determine if a
source would be subject to BART,
provided that the alternative
demonstrates a sufficient basis to
determine clearly that the source causes
or contributes to visibility impairment,
or that more refined analysis is
warranted. Use of an alternative
approach could be a conservative noninodeling method for easing a State’s
resource burden. We believe
conservatism is needed because of the
purpose of the test: i.e. solely to
determine if a closer look at the source
is warranted.
E. The BART Determination Process

Background. CAA section 169A(g)(7)
directs States to consider five factors in
making BART determinations. The
regional haze rule codified these factors
in 40 CFR 51.308(e)(1)(ii)(B), which
diirects States to identify the "best
system of continuous emissions control
49 Analysis of the CALMET/CALPUFF Modeling
System in a Screening Mode, U.S. Environmental
Protection Agency, November 1998, Docket No.
OAR-2002-0076.
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technology" taking into account "the
technology available, the costs of
compliance, the energy and nonair
quality environmental impacts of
compliance, any pollution control
equipment in use at the source, and the
remaining useful life of the source."
Section IV. of the BART guidelines
provides a step-by-step guide to
conducting a BART determination
which takes these factors into account.
This section of the preamble
addresses a number of issues relative to
the process for conducting a BART
determination contained in Section IV
of the BART guidelines.
1. What Is Meant by "Technical
Feasibility of the Control Options" in
Step 2 of the BART Determination?
Comments. We received several
comments on this discussion, both on
the 2001 proposal and on the 2004
reproposa]. One commenter
recommended that the concept of
available technology for regional haze
should be expanded to include those in
the pilot scale testing phase, because
these guid,~lines will precede the
installation of controls by about 10
years. Other commenters believed that
the discussion of technical feasibility
introduced terms and concepts that
were not clear, for example, what is
meant by ’~commercial demonstration."
One commenter raised issues with
deeming technologies used in foreign
countries "available" unless their
performance has been demonstrated in
the United States. A few commenters
expressed concern with the provision in
the guidelines that new technologies
should be considered up to the time of
a State’s public comment period on the
BART determination. The commenter
believed that this could create an
endless review loop for States if new
technologies continually became
available.
Final rule. In the final guidelines, we
have largely retained the language that
was in the proposed guidelines. Because
the guidelines call for consideration of
technologies that become available by
the time of the State’s public comment
process on the BART determination,
technologies should be considered that
become aw~ilable well after we finalize
the BART guidelines. We also note, for
clarity, thai: the Guidelines state that
technologies need to be both licensed
and commercially available (i.e.
commercially demonstrated and sold).
2. How Should the Costs of Control Be
Estimated in Step 4 of the BART
Determination?
Comments. This section of the
guidelines remained unchanged
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between the 2001 proposal and the 2004 efficient manner (from the State’s
reproposal. Comments varied, ranging
perspective).
[rom questioning the reliance on EPA’s 3. How Should "Remaining Useful Life"
OAQPS Control Cost Manual Fifth
Be Considered in Step 4 of the BART
Edition, February 1996, EPA 453/B-96- Determination?
001 (hereafter called the "Control Cost
Comments. We received a number of
Manual") to requesting that we not
include the concept of incremental cost comments on the issue of remaining
useful life, both on the 2001 proposal
effectiveness in the guidelines. A
and on the 2004 reproposal. One
commenter expressed conc~rns that
commenter asserted that remaining
incremental cost effectiveness
useful life should not be considered in
calculations, the cost of implementing
tlhe cost analysis and that if a source is
each succeeding control option, is too
i:n operation at the time of a State’s SIP
dependent en the number of interim
submittal, it must have plans to install
options included in the analysis.
Moreover, the commenter believed that controls. Other commenters believed
that, to the extent that assertions
incremental cost calculations increase
the complexity of the analysis, and they regarding a plant’s remaining usefifl life
influences the BART decision, there
also increase the possibility for
must be an enforceable requirement for
inconsistent cost results.
the plant to shut down by that date.
Final rule. We have finalized this
Other comments questioned whether
section of the guidelines with stone
Congress intended enforceable
changes to how it was proposed. States
restrictions in order to take into account
have flexibility in how they caculate
the remaining useful life and whether
costs. We believe that the Contro] Cost
EPA had the authority under the CAA
Manual provides a good reference tool
to require plant shutdowns.
t0r cost calculations, but if t]3ere are
A number of comments were received
elements or sources that are not
regarding our request for comments on
addressed by the Control Cost Manual
or there are additional cost methods that how to provide flexibility for situations
where market conditions change. Some
could be used, we believe that these
comments interpreted this provision as
could serve as useful supplemental
a loophole that would allow sources to
information.
In addition, the guidelines, continue to continue operation for a number of
include both average and incremental
years without BART. Another comment
supported the concept of allowing a
costs. We continue to beliew~ thai: both
average and incremental costs provide
source to later change its mind, so long
information useful for makirtg control
as BART is installed.
Final rule. We have retained the
determinations. However, w,~ believe
approach in the proposed guidelines,
(hat these techniques should not be
misused. For example, a source may be including the provision for flexibility
faced with a choice between two
fc~r sources to continue operating, with
available control devices, control A and BART in place, should conditions
change. We believe that the CAA
control B, where control B achieves
mandates consideration of the
slightly greater emission reductions.
remaining useful life as a separate
The average cost (total annual cost/total
annual emission reductions) for each
factor, and that it is appropriate to
may be deemed to be reasonable.
consider in the analysis the effects of
remaining useful life on costs. We
However, the incremental cost (total
annual costA__~/total annual emission
believe that, because the source would
reductionsA_B) of the additional
not be allowed to operate after the 5e:mission reductions to be achieved by
year point without such controls, the
control B may be very great. In such an
option for providing flexibility would
instance, it may be inappropriate to
not create a loophole for sources.
choose control B, based on its high
Moreover, any source operating after
incremental costs, even though its
this point without BART controls in
average cost ~nay be considered
place would be subject to enforcement
reasonable.
actions for violating the BART limit. For
Finally, it is important to note that,
any source that does not agree to shut
while BART determinations are focused down before the 5-year point, the State
at individual sources, it is likely that in should identify a specific BART
response to SIP requirements, States
emission limit that would apply after
will be making BART determinations for this point in time.
many units in a subject source category
all at the same time. In doing so, States 4. How Should "Visibility Impacts" Be
Considered in Step 5 of the BART
are likely to compare costs across each
Determination?
source category as well as looking at
Background. The fifth statutory factor
costs for individual units in order to
respond to SIP requirements in an
addresses the degree of improvement in
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visibility which may reasonably be
anticipated to result from the use of the
"best control technology" for sources
subject to BART. The 2004 reproposal
focuses on the use of single source
emissions modeling to evaluate the
BART cor~trol options. As part of the
BART determination, we proposed that
a State or individual source would run
CALPUFF, or another EPA-approved
model, to estimate, in deciviews, a
BART source’s visibility impact at a
Class I area. The source would run the
model once using its allowable emission
rates, and then again at the various postcontrol emissions rates being evaluated
for the BART determination. The 24hour rood,91 results would then be
tabulated for the pre- and post-control
scenarios, for the average of the 20
percent worst modeled days at each
receptor, over the time period of
meteorology modeled. The difference in
the averages for each receptor is the
expected degree of improvement in
visibility. Alternatively, the proposal
requested comment on the option of
using the i~ourly modeled impacts from
CALPUFF at each receptor and
determining the improve~nent in
visibility based on the number of hours
above the 0.5 deciview threshold for
both the pre- and post-control model
runs. We also requested comment on
combinations of the proposed and
alternatiw.~ options and on the use of the
simpler screening version of CALPUFF
to do the analysis.
Comme~ts. Several environmental
groups said that issues relating to the
determination of visibility improvement
for evaluating BART controls are in
many ways the same as for determining
which BART-eligible sources are subject
to BART. Thus, the commenter pointed
out, the issues concerning the BART
applicabil:ity test, discussed in section
D., are all ,aqually applicable here,
including comments on: using the 0.5
deciview threshold on an aggregate
basis for determining visibility
impairment and potential exemption for
BART-eligible sources, use of a natural
visibility baseline versus current
visibility, using a substantially lower
deciview threshold than 0.5 deciviews
to determine the contribution to
visibility impairment by an individual
source, and demonstration of those
thresholds by means of appropriate
modeling rather than other less reliable
and more subjective techniques. .
An industry commenter claimed that
the American Corn Growers case
emphasized the fact that the CAA
clearly provides that BART
determinw:ions should balance the
visibility benefits of controls
comprehensively against their burdens;

permissible at the time BART controls
~he commenter noted that this is not
take effect, not current emissions rates.
mentioned in our proposal; the
Additional comments from utilities,
oommenter said that although the
industry, and one State opposed the
proposal would allow States to run the
CALPUFF model, it fails to specify how approach wherein the results from the
2:0 percent worst modeled days (prethey might consider the results.
One State commenter opposed the use and post-control) were used to evaluate
of visibility modeling for the purpose of the visibility improvements expected
informing the choice of conl:rol option, from the various control options. Some
believed this was too stringent, while
stating that it is unnecessary, confusing
others said it was not stringent enough.
and without adequate standards or
guidance for implementation. The State Two utilities added that the criteria
should use the 20 percent worst days
added that tlhe analysis of control
based on monitored data, not modeled
options in the BART process should
data. An environmental group stated
yield the greatest, most cost.-effective
control efficiency for NOx and SO2 at or [hat sources should not be limited to
above our presumptive levels of control. jnast the worst days, but the
i:mprovements should be based upon
lVloreover, it said that analysis of the
controls reducing visibility impairment
degree of visibility improvement may
on any day. The commenter added that
result in very small increments of
[his rationale ignores the middle 60
visibility improvements within Class I
percent of days in which visibility may
areas from a:n individual source, thus
tilting the selection to the lcwer control worsen, because sources may increase
emissions on these days as a trade-off
efficiency option. The State added that
for cutting emissions on the worst days.
,are should remove this criterion from
The commenter further argued that
the analysis to ensure that the best cost
tlhere are no data to support our
effective controls will result. Another
State agency said that modeling impacts assertion that improvement on the worst
days means improvement on other days.
should not be considered in BART
]’hey noted that default "natural
determinations because they are not
deciview values for Class I
considered ~vhen determining BACT for condition"
areas
in
our
natural conditions guidance
lhe PSD program.
exist only for the average of the 20
A variety of commenters pointed out
percent best and worst days. The
several areas where the guidelines
commenter added that we used the
should be improved or clari:fied in
average default natural conditions (for
regard to the degree of visibility
the 20 percent best days) for the
improvement determination:
visibility impairment analysis, but there
¯ We should clarify that the analysis
are no default "maximum 24-hour"
is pollutant-specific (e.g., the modeling values in the guidance.
evaluation of a BART control option for
Nine commenters supported
SO~ reduction should not be combined
implementation of visibility
with the modeling evaluation of a BART improvement thresholds, which were
control option for NOx.)
not proposed in 2004. A State
¯ We should clarify that only the
commenter said it is u.nclear how the
closest Class I area must be modeAed.
modeled net visibility improvement
¯ We should describe CALPUFF as
would be specifically utilized in the
one possible model to use, rather than
BART analysis, and requested a target
as the only model that may be used.
level of improvement or a de minimis
¯ States and sources should have the
level by which to measure
flexibility to perform multiple modeling improvement. Two industry
runs based on different leve].s of
commenters suggested alternatives to
available control.
the 24-hour value. One said that setting
¯ Predicted visibility improve~nents
a threshold for comparison, as in the
that are imperceptible should be given
HART-applicability test, is more
rio weight in determining th.~ level of
appropriate than the overall comparison
control that constitutes BART.
of the 20 percent worst case days, and
¯ States should be allowed to
that the threshold for comparison
establish a factor for the required degree slhould be on at least a daily average (or
of visibility improvement.
longer), not an hourly average, due to
Several industry and utility
the possibility of short-term spikes
commenters expressed conc,?rn about
based on certain meteorological
using allowable emission ra;es to
conditions.
predict visibility impacts for BART
These commenters also said that a
control options; they argued that actual
comparison of the number of days above
emission rates should be considered
or below a certain threshold is
instead. Three commenters stated that
preferable since below a certain
we must make clear that Stal:es should
threshold, the impacts of visibility are
use emission rates that will be
not perceptible; unlike concentration
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levels of certain pollutants (i.e., ozone)
which do not have a threshold below
which there are no effects, there are
concentration levels of particulate
below which there is no visibility
impact. They also asserted that
comparing the number of days would
allow for a more complete picture of
how controls would potentially improve
visibility. As noted previously, a small
number of unusual meteorological
conditions can produce significant
spikes on a single day or days. Since the
overall goal of the regional haze rule is
long-term visibility imprevement, they
said that a comparison of the total
number oi! days exceeding a threshold
over multliple years will provide a better
overall indicator of visibility
improvement. One commenter
suggested that if we retain the maximum
24-hour w~lue for the visibility
impairment analysis, we should at least
allow the use of only 1 year, rather than
5 years, of meteorological data. That
would simplify the modeling and would
lessen the chance that one day with
atypical, extreme conditions would
dictate the, result.
One FLM supported our proposed
method to determine visibility
improvement associated with
installation of BART. However, with
regard to the use of hourly data instead
of 24 hour data for the degree of
visibility improvement assessment,
another FLM said that while hourly
model data are, by their nature, less
reliable in predicting actual conditions,
a measure that reports the total number
of hours above a given threshold would
still be a useful measure of the longterm effect of BART control. They said
we should require States to report a
combination of measures of the
visibility improvement expected from
BART. Such measures would be the
change in the 20 percent worst days as
well as a rnetric that examines the
amount of time during a year that the
source’s visibility impact would exceed
a threshold with and without BART.
Another utility commenter added
that, if a BART control option would
result in no perceptible improvement in
visibility at a Class I area, then it is not
a cost-effective option. This commenter
said that based on Pitchford and Mahn
(1994) 50 and Henry (2002) 5~ a 2
deciview threshold of perception would
be appropriate, with a 1 deciview
5°Pitchford, M. and Maim, W., "Development
and Applications of a Standard Visual Index,"
Atmospheric Environment, V. 28, no. 5, March
1994.
5~ Henry, R.C. "Just-Noticeable Differences in
Atmospheric Haze", Journal of the Air & Waste
Management Association, 52:1238-1243, October
2002.

threshold providing a margin of safety.
Another co~nmenter said that we should
clarify that visibility improvement
differences among BART ccntrol
options should be considered
insignificant if the differences are less
than the perceptibility threshold level,
which should be set in excess of 1
deciview. Other commenters said the
minimum threshold should be 1
deciview.
Final Rule. We disagree with tlhe
comment that modeling shculd not be
part of a BART review because it is not
considered for BACT. CAA section
169A(g)(2) clearly requires an
evaluation of the expected degree of
:improvement in visibility from BART
controls. All five statutory factors,
including cost-effectiveness and
expected visibility improvement, should
be reflected in the level of BART control
that the State implements. We believe
that modeling, which provides model
concentration estimates that are readily
converted to deciviews, is the most
efficient way to determine expected
visibility improvement.
For the purposes of determining
visibility improvement, States may
evaluate visibility changes on a
pollutant-specific basis. If expected
improvement is shown from the various
control choices, the State can weigh the
results with the other four BART
determination factors when establishing
BART for a particular source. For
example, a State can use the CALPUFF
model to predict visibility impacts from
an EGU in examining the option to
control NOx and SO2 with SCR
technology and a scrubber, respectively.
A comparison of visibility irapacts
might then be made with a modeling
scenario whereby NOx is controlled by
combustion controls. If expected
visibility improvements are ~igni:ficantly
different under one control scenario
tlhan under another, then a State ~nay
use that information, along with
information on the other BART factors,
to inform its BART determination.
Even though the visibility
improvement from an individual source
may not be perceptible, it sh~3uld still be
considered in setting BART because the
contribution to haze may be significant
relative to other source contributions in
the Class I area. Thus, we disagree that
the degree of improvement should be
c~ntingent upon perceptibility. Failing
to consider less-than-perceptible
contributions to visibility impairment
would ignore the CAA’s intent to have
BART requirements apply to sources
that contribute to, as well as :ause, such
impairment.
Although we are not requiring States
to use allowable emission rates to
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predict the anticipated future visibility
impacts of BART controls, we disagree
that daily average actual emission rates
should be used to make this assessment.
Emissions from a source can vary
widely on a day to day basis; during
peak operating days, the 24-hour actual
emission rate could be more than
double the daily average. On the other
hand, in the long term, estimating
visibility impacts based on allowable
emission rates for every hour of the year
may unduly inflate the maximum 24
hour modeled impairment estimate from
a BART-eligible source. The emissions
estimates used in the models are
intended to reflect steady-state
operating conditions during periods of
high capacity utilization. We do not
generally recommend that emissions
reflecting periods of start-up, shutdown,
and malfunction be used, as such
emission rates could produce higher
tlhan normal effects than would be
typical of most facilities. Where States
have information on a source’s daily
emissions, an emission rate based on the
maximum actual emissions over a 24
hour period for the most recent five
years may be a more appropriate gauge
of a source’s potential impact as it
would ensure that peak emission
conditions are reflected, but would
likely not overestimate a source’s
potential impact on any given day. We
have accordingly included this change
to the final guidelines. We recommend
that the State use the highest 24-hour
average actual emission rate, for the
most recent three or five year period of
meteorological data, to characterize the
maximum potential benefit.
Because each Class I area is unique,
we believe States should have flexibility
to assess visibility improvements due to
BART controls by one or more methods,
or by a combination of methods, and we
agree with the commenters suggestions
to do so. We believe the maximum 24hour modeled impact can be an
appropriate measure in determining the
degree of visibility improvement
expected from BART reductions (or for
BART applicability). We have pointed
out, however, that States should have
flexibifity when evaluating the fifth
statutory factor. A State is encouraged to
account for the magnitude, frequency,
and duration of the contributions to
visibility impairment caused by the
source based on the natural variability
of meteorology. These are important
elements to consider as they would
provide useful information on both the
short term peak impact and long term
average assessments which are critical
in making the visibility assessment.
We agree with the suggestion that the
use of a comparison threshold, as is
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option, States would use a s.equential
done for determining if BART-eligible
process for conducting the impacts
sources should be subject to a BART
determination, is an appropriate way to analysis, beginning with a complete
evaluation of the most stringent control
evaluate visibility improvement.
option. If a State determines that the
However, we believe the States have
flexibility in setting absolute thresholds, most stringent alternative in the ranking
target levels of improvement, or de
does not impose unreasonable costs of
minimis levels since the deciview
compliance, taking into account both
.average and incremental costs, the
improvement must be weighed among
.analysis begins with a presumption that
the five factors, and States are free to
~his level is selected. Under this option,
determine the weight and significance
.States would then proceed to consider
to be assigned to each factor. For
example, a 0.3, 0.5, or ewm 1.0 deciviewwhether energy and non-air quality
environmental impacts would justify
improvement may merit stronger
weighting in one case versus another, so
selection of an alternative control
one "bright line" may not be
option. If there are no outstanding
:issues regarding energy and non-air
appropriate.
In addition, comparison thresholds
quality environmental impacts, the
can be used in a number of ways in
analysis is ended and the most stringent
evaluating visibility improvement (e.g. alternative i’s identified as the "best
the number of days or hours that the
system of continuous emissilon
threshold was exceeded, a single
reduction." If a State determines that
threshold for determining whether a
the most stringent alternative is
change in impacts is significant, a
nnacceptable due to such impacts, this
threshold representing an x percent
approach would require them to
change in improvement, etc.). In our
document the rationale for this finding
example modeling analysis of a
for the public record. Then, the n.ext
hypothetical source,52 we used three
most-effective alternative in the listing
different 24-hour thresholds (1.0, 0.5,
becomes the new control candidate and
and 0.1 d¢civiews) and examined the
is similarly evaluated. This process
number of days that those thresholds
would continue until the State identifies
were exce~aded for a source with a 90
a technology which does not pose
percent change, for example, in SO2
unacceptable costs of compliance,
emissions (i.e. 10,000 TPY and 1,000
energy and/er non-air quality
TPY). The number of days that the
environmental impacts.
thresholds were exceeded in the 10,000
We also requested comment on. an
alternative decision-making approach
TPY case was substantial, and the
visibility improvement due to the
that would not begin with an evaluation
reduction in emissions was dramatic
of the most stringent control option. For
(i.e. the number of days exceeding the
example, States could choose to begin
thresholds dropped considerably).53
the BART determination prc.cess by
Other ways that visibility
evaluating the least stringen~ technically
improvement may be assessed to inform feasible control option or by eval~aating
the control[ decisions would be to
an intermediate control option drawn
examine distributions of the daily
from the range of technically feasible
impacts, determine if the time of year is control alternatives. Under this
important (e.g. high impacts are
approach, States would then consider
occurring during tourist season),
the additional emissions reductions,
consideration of the cost-effectiveness of costs, and other effects (if any) of
visibility improvements (i.e. the cost per successively more stringent control
change in deciview), using the measures options. Under such an approach, States
of deciview improvement identified by would still be required to (1) display all
the State, or simply compare the worst
of the options and identify the average
case days for the pre- and post-control
and incremental costs of each option; (2)
runs. States may develop other methods consider the energy and non-air quality
as well.
environmental impacts of each option;
and (3) provide a justification for
5. In What Sequence Should
adopting the technology selected as the
Alternatives Be Assessed in Step 5 of
"best" level of control, including an
the BART Determination?
explanation of its decision tc~ reject the
Backgro~md. Both the 2001 proposal
other control technologies identified in
and the 2004 reproposal requested
the BART determination.
comments on two aptions for evaluating
In selecting a "best" alternative, the
the ranked options. Under the first
proposed guidelines included a
discussion on whether the affordability
52 CALPUFF Analysis in Support of the June 2005
of controls should be considered. As a
Changes to the Regional Haze Rule, U.S.
general matter, for plants that are
Environmental Protection Agency, June 15, 2005,
essentially uncontrolled at present and
Docket No. OAR-2002-0076.
53 Ibid.
emit at much greater levels per unit of

production than other plants in the
category, we believe it is likely that
additional control will be cost-effective.
The proposed guidelines noted,
however, that we recognize there may
be unusual circumstances that justify
taking into consideration the conditions
of the plant and the economic effects of
requiring the use of a given control
technology. These effects would include
effects on product prices, the market
share, and profitability of the source.
We did not intend, for example, that the
most stringent alternative must always
be selected if that level would cause a
plant to shut down, while a slightly
lesser degree of control would not have
tlhis effect.
Comments. We received comments
supporting both of the approaches for
evaluating ranked control alternatives.
Many commenters, including
commenters from State agencies, were
supportive of the first approach.
Comments from State air quality
agencies were strongly supportive of
this approach. These commenters
believed that this approach is consistent
with past approaches by States for
considering control options for case-bycase determinations, is well understood
by all parties, and thus easier to
implement. The first approach also was
s~rongly supported in comments frmn
environmental organizations and private
citizens. Some comments noted that the
plain terminology "best" suggests that
there must be a sound reason for not
using the most stringent control level.
Many comments from industrial trade
organizations were critical of the first
approach and believed that any
requirement to use this approach would
reduce State discretion because this
approach, in the judgment of the
commenters, would amount to use of
the most stringent alternative as a
default. Some of these comments
asserted that the approach in option 1
would shift the BART analysis away
from a cost-benefit approach mandated
big the CAA towards a BACT-like
technology analysis. Other commenters
believed that EPA should recognize that
BART, as a control requirement for
retrofitting existing sources, should
differ from BACT or other controls for
:new equipment. A number of
comments, in supporting the second
approach, believed that this approach
provides greater consideration of the
ir.~cremental cost of each succeeding
option.
Final rule. In the final guidelines, we
have decided that States should retain
the discretion to evaluate control
options in whatever order they choose,
so long as the State explains its analysis
of the CAA factors. We agree with
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commenters who asserted that the
method for assessing BART controls for
existing sources should consider all of
the statutory factors.
6. What Should Be the Presumptive
Limits for SO2 and NOx for Utility
Boilers?
Background. In the 2004 reproposal,
we proposed that States, as a general
matter, should require EGUs greater
than 250 MW in size at power plants
larger than 750 MW to control 95
percent of their SO2 emissions, or
control to within an SO2 emission range
of 0.1 to 0.15 lb/mmBtu. We also
proposed to establish a rebuttable
presumpt!ion that States should impose
these BART SO2 limits on all EGUs
greater than 250 MW, regardless of the
size of the. power plant at which they
are locatecl.
For NOx, we proposed that sources
currently using controls such as SCRs to
reduce NOx emissions during part of the
year shouild be required to operate those
controls year-round. For power plants
without post-combustion controls, we
proposed to establish a presumptive
emissions limit of 0.20 lbs/mmbtu for
EGUs greater than 250 MW in size. We
requested comment on the rate of NOx
emissions that can be achieved with
combustion modifications on specific
types of boilers. Many commenters
responded both in favor and in
opposition to these proposed BART
presumptive limits.
Comme:nts. A number of utility
groups said the presumptive SO2
emissions control approach
inappropriately ignores the need for a
visibility impact evaluation which is
required in step 5 of the proposed caseby-case BART engineering analysis.
They said that setting presumptive
limits infringes on a state’s authority to
establish BART on a case-by-case basis
considerin~g not only visibility
improvement, but the other statutory
factors as well. The commenters said
that visibii[ity is both Class I area and
source specific, which is the reason
Congress gave the States the lead role
and discretion in the BART program to
determine which sources need to install
or upgrade controls. Through the use of
presumptions and default values,
however, our prescriptive process, as
proposed, would make the installation
of maximum controls more likely
without regard to visibility benefits.
Instead, they argued, we should give the
states maximum flexibility to use the
five statutory factors in their BART
determinal:ions. Commenters said
sources must be allowed to assess the
visibility improvements of a variety of
control opIions.

Several utilities raised concern that
sources with existing controls should
not be required to meet the presumptive
limits without the chance to evaluate
the degree of visibility improvement
expected from the additional emission
reduction requirements. Th~y said that
if a source can demonstrate a reduction
in visibility impairment below the
specified threshold (wheth~.r that
threshold is our currently proposed 0.5
deciview or an alternative level) with
less stringent controls, then neither we
nor States should impose, by default,
more stringent reduction requirements.
Commenters from industiy, utilities,
.and States said that we had not
indicated what previously-controlled
.sources must do to comply with BART,
while we had determined what controls
,are necessary for uncontrolled sources.
They were concerned that the
guidelines would lead States to require
previously-controlled sources to remove
the controls and replace them with even
:newer controls at great cost and very
little, if any, improvement in emission
levels and visibility in Class; I areas.
Commenters added that Stal:es should
be able to use their discreticn to
determine whether additional controls
are needed.
Some commenters were concerned
that the proposed rule would require
some plants to install SCR to meet the
NOx control level proposed, as the
potential retrofit of SCR technology for
the BART determination may be
supported by the degree of visibility
improvement expected. They said that
the guidelines indicate that if a State
finds that a source’s visibility
contribution warrants the installation of
SCR, then SCR may be impcsed. The
commenter added, however, that the
guidelines also need to provide for
instances where the visibility condition
warrants a lesser control level than what
would be achieved by advar~ced
combustion control; the commenter
claimed there was reference to this
concept in the preamble but not the
guidelines.
Final rule. In these guidel:ines, we are
finalizing specific presumptive limits
for SO2 and NOx for certain EGUs based
on fuel type, unit size, cost
effectiveness, and the presence or
absence of p:re-existing controls. The
presumptive limits finalized in today’s
rulemaking reflect highly cost-effective
technologies as well as provide enough
flexibility for States to take particular
circumstances into account.
The presumptive limits apply to EGUs
at power plants with a total generating
capacity in excess of 750 MW. As;
explained in greater detail below,, for
these sources we are establishing a
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BART presumptive emission limit for
coal-fired EGUs greater than 200 MW in
size without existing SO~ control. These
F.GUs should achieve either 95 percent
SO2 removal, or an emission rate of 0.15
lb SO2/mmBtu, unless a State
determines that an alternative control
level is justified based on a careful
consideration of the statutory factors.
For NOx, we are establishing a set of
BART presumptive emission limits for
coal-fired EGUs greater than 200 MW in
size based upon boiler size and coal
type, and based upon whether selective
catalytic reduction (SCR) or selective
noncatalytic reduction (SNCR) are
already employed at the source. See
section d. below for a table listing those
specific limits. Based on our analysis of
emissions from power plants, we
believe that applying these highly costeffective controls at the large power
plants covered by the guidelines would
result in significant improvements in
visibility and help to ensure reasonable
progress toward the national visibility
goal.
States, as a general matter, must
require owners and operators of greater
tlhan 750 MW power plants to meet
tlhese BART emission limits. We are
establishing these requirements based
on the consideration of certain factors
discussed below. Although we believe
that these requirements are extremely
likely to be appropriate for all greater
than 750 MW power plants subject to
BART, a State may establish different
requirements if the State can
demonstrate that an alternative
determination is justified based on a
consideration of the five statutory
factors.
In addition, while States are not
required to follow these guidelines for
EGUs located at power plants with a
generating capacity of less than 750
MW, based on our analysis detailed
below, we believe that States will find
these same presumptive controls to be
highly-cost effective, and to result in a
significant degree of visibility
improvement, for most EGUs greater
than 200 MW, regardless of the size of
the plant at which they are located. A
State is free to reach a different
conclusion if the State believes that an
alternative determination is justified
based on a consideration of the five
statutory factors. Nevertheless, our
analysis indicates that these controls are
likely to be among the most costeffective controls available for any
source subject to BART, and that they
are likely to result in a significant
degree of visibility improvement.
The rest of this section discusses
these presumptive limits for SO~ and
NOx for EGUs and the additional
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showed that the majority of BART
far worse. Clearly there is a substantial
visibility :impact and cost-effectiveness
degree of visibility improvement which ¢~ligible units greater than 200 MW can
analyses we have performed since
meet the presumptive BART limit at a
is likely from emission reductions at
proposal of the guidelines in 2004.
cost of $400 to $2000 per ton of SO~
a. Visibility Analysis for SO2 and NOxthese sources.
Although we are confident that the
removed.
Emissions From EGUs. In the 2004
Some commenters expressed concerns
reproposal, our preliminary CALPUFF EGUs for which we are establishing
that the proposed limits were too
modeling 54 suggested that controlling a presumptive limits each have a
single 2513, MW EGU at a 90 percent
significant impact on visibility at one or stringent in particular for: (1) EGUs less
than 750 MW in size, (2) EGUs burning
level would improve visibility
:more Class I areas, a State retains the
substantially from that source. Based on option and tlexibility to conduct its own low sulfur coals, and (3) EGUs burning
lignite coals. However, numerous
the expected degree of improvement in analysis or allow a source to
examples exist of smaller EGUs and
visibility and the use of highly effective demonstrate that it should not be
EGUs burning low sulfur or lignite coals
control technologies that are available
subject to BART (based on its visibility
achieving these SO2 limits at reasonable
for sources of this capacity and greater,
effects).
cost.58 We recognize that semi-dry FGD
we concluded that the specific control
b. IJART Presumptive Limits for S02
systems are most commonly utilized on
levels in tire proposal were appropriate. From Coal-~red Units. For currently
units burning lower sulfur coals and are
uncontrolled coal-fired EGUs greater
Even at that level of control however,
not typically designed for removal
than 200 MW in size located at power
our analysis indicated that emissions
efficiencies of 95 percent or greater.
plants greater than 750 MW. we are
from the source might still cause a
establishing a presumptive BART limits However, we believe that most of these
perceptible impact on visibility.
EGUs can readily achieve the
Following comments that we had
of 95 percent SO2 removal, or an
ignored the need to consider the degree
emission rate of 0.15 lb SO2/mmBtu, We presumptive emission rate limit of 0.15
of improw~ment in visibility which
are not establishing a presumptive limit lb SO2/mmBtu. An analysis of EPA’s
could reasonably be anticipated from
for EGUs with existing post-combustion RACT/BACT/LEAR Clearinghouse Dry
the use of the presumptive control
SO2 controls or for EGUs that burn oil. FGD cost effectiveness data ranged from
$393 to $2132 per ton SO~ removed,
technologies, we undertook a more
In 2004, we proposed presumptive
with an average cost effectiveness of
comprehensive modeling analysis of the limits for SO2 of 95 percent ,control or
anticipated visibility impacts of
a comparable performance level of 0.1 to $792 per ton.59
controlling large EGUs. Based on this
0.15 lbs per million BTU as controls that We received a few comments
expressing the belief that the
modeling analysis, we anlicipate that a would be achievable and cost-effective.
presumptive limits should be more
We requested comment on the removal
majority of the currently uncontrolled
effectiveness of flue gas desulfurization s~:ringent, given that BART emission
EGUs at power plants covered by the
limits will not be fully implemented
guideline are predicted to have 24-hour ("FGD" or "scrubber" controls) for
until 2013 or 2014. We recognize that
various coal types and sulfur content
maximum impacts of greater than a
while some scrubber units currently
combinations. Having considered the
change of :2 or 3 deciviews.55 Our
achieve reductions greater than 95
modeling examples included scenarios comments received, we have
percent, not all units can do so. The
that were representative of typical
determined that there is ample data to
individual units that currently achieve
EGUs, but, in our first hypothetical run support the determination that the
greater than 95 percent control
BART presumptive limits outlined in
#1, we conservatively assumed SO2
emissions of 10,000 tons per year (TPY) today’s action are readily achievable by efficiencies do not necessarily represent
the wide range of unit types across the
new wet or semi-dry FGD systems
and NOx emissions of approximately
universe of BART-eligible sources. An
3,500 TPY.56 Such levels of emissions across a wide range of coal types and
analysis of the Department of Energy’s
are well b~low those that may be
sulfur contents based on proven
U.S. FGD Installation Database supports
expected of an uncontrolled 200 MW
scrubber technologies currently
o13r belief that 95 percent removal
c~perational in the electric industry.57
EGU. The number of days during any
efficiencies would be obtainable by all
We
agree
with
the
commenters
who
year that such sources are predicted to
types of EGUs burning medium and
stated that our dual recomm~ndation
have visibility impacts of greater than
high sulfur coal by 2014, including
provided
equity
across
sources
burning
0.5 deciviews or even 1.0 deciview were
BART-eligible EGUs. In addition, we
coals of varying sulfur content. We
29 days and 12 days on average,
note that the presumption does not limit
believe
the
presumptive
limits
provide
respectively, at 50 km from a
the States’ ability to consider whether a
enough flexibility that absent unique
hypothetical Class I area in the East; if
circumstances, any BART-el:igible coal- different level of control is appropriate
the 98th percentile were considered,
fired EGU will be able to achieve one of in a particular case. If, upon
there would be five days above a 1.0
the limits with a new FGD system. We examination of an individual EGU, a
deciview change.
The modeled emission rates in the
expect that BART-eligible EGUs burning State determines that a different
example were conservative; for much
medium to high sulfur coal will be able emission limit is appropriate based
upon its analysis of the five factors, then
larger EGUs with capacities of 750 MW to achieve a removal efficiency of 95
the State may apply a more or less
percent
in
a
cost
effective
manner
by
or more, and emission rates much
limit.
higher than those which were modeled, utilizing various wet FGD technologies, stringent
Our analysis of presumptive BART
visibility degradation is expected to be
and that those EGUs burning lower
limits accounted for variations in
s~alfur coals could meet the emission
54 Summary of Technical Analyses for the
limit of 0.151b/mmBtu in a cost effective existing SO2 controls. We accordingly
considered (1) coal-fired EGUs without
Proposed Rule, Mark Evangetista, U.S.
manner by utilizing dry FGD
Environmental Protection Agency, April 12, 2004,
technologies. As described b,~low,, EPA’s
~8 Ibid.
Docket No. OAR-2002-0076.
unit specific economic modeling
55 GALPUFF Analysis in Support of the the June
a9 Summary of BART Source Analyses,
2005 Changes to the Regional Haze Rule, U.S.
Environmental Protection Agency, June 15, 2005,
Docket No. OAR-2002-0076.
5a Ibid.

57 Technical Support Document for BART SO~
L~mits for Electric Generating Units, Memorandum
to Docket OAR 2002-0076, April 1, 2005.

Memorandum from Bill Balcke and Doran Stegura,
Perrin Quarles Associates, Inc., to Chad Whiteman,
EPA March 24, 2003. See 2001 emissions data iu
BART AR file, attached.
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existing S02 controls, and (2) coal-fired
EGUs with existing SO2 controls. This
analysis consisted of the :following key
elements: (1) Identification of all
potentially BART-eligible EGUs, and (2)
technical analyses and industry research
to determine applicable and appropriate
SO2 control options, (3) economic
analysis to determine cost effectiveness
for each potentially BART-eligible EGU,
and (4) evaluation of historical
emissions and forecast emission
reductions for each potentially BARTeligible EGU.6°
We identified 491 potentially BARTeligible coal-fired units based on the

39133

systems, and 95 percent for wet FGD
systems, in particular limestone forced
oxidation systems. Based on our
analysis, the average cost effectiveness
for controlling all BART-eligible EGUs
greater than 200 MW without existing
SO2 controls was estimated to $919 per
ton of SO2 removed. Moreover, the
range of costs effectiveness numbers
demonstrates that the majority of these
units can meet the presumptive limits at
a cost of $400 to S2000 per ton of SO2
removed.

following criteria: (1) The unit was put
in place between August 7, 1962 and
August 7, 1977, and (2) the unit ihad the
potential to emit more than 250 tons
annually of SO> Our assessment of
potential controls included various
industry case studies, technical papers,
public comments, BACT analyses, and
ihistorical Acid Rain emissions data. Our
.analysis is described in detail in the
TSD.~a
We calculated cost effectiveness and
projected SO2 emission reductions on a
per unit basis based on removal
efficiencies of 90 percent for dry FGD
systems, in ])articular spray dry lime
FIGURE 1

Tons (K) of SO2
emitted in 2001

Unit capacity
(MW)

<50 MW ...............................................................................
50-100 MW . ........................................................................
100-150 MW .......................................................................
150-200 MW .......................................................................
200-250 MW .......................................................................
250-300 MW .......................................................................
>300 MW .............................................................................
All Units ................................................................................
BART Units (>200MW) ........................................................

In establishing presumptive BART
limits, we were cognizant of the fact that
upgrading an existing scrubber system is
typically considered more cost effective
than const:cucting a new scrubber
system. However, due to [he diverse and
complex nature of upgrading existing
FGD systelns (scrubber type, reagents,
online year, absorber characteristics,
current operating procedures, etc.),
there is no single solution or standard
appropriate for all EGUs. As a result, we
are not including specific numerical
presumptive limits for EGUs with preexisting scrubbers. However, for
scrubbers currently achieving removal
efficiencies of at least 50 percent, we
recommend States evaluate a range of
scrubber upgrade options available for
improving the SO2 removal performance
of existing units. There are numerous
scrubber enhancements available to
upgrade the average removal efficiencies
of all types of existing scrubber systems,
and the guidelines contains a discussion
of the options that States should
evaluate in making BART
determinations for EGUs with existing
scrubbers.
The guid,31ines do not require EGUs
with existing FGD systems to remove
Ibid.

26
93
171
235
253
281
5712
67O7
6246

Percent of BARI"
eligible coal-fired
unit’s 2001 emissions
0.4
1.4
2..5
3.5
3.8
3.2
85.2
100
92.2

these controls and replace them with
new controls, but the guideEnes do state
that coal fired EGUs with existing SO2
controls achieving removal efficiencies
of less than 50 percent should consider
constructing a new FGD system to meet
the presumptive limits of 95 percent
removal or 0.15 lb/mmBtu in addition to
evaluating the suite of upgrade options.
For these EGUs, the suite of available
"upgrades" may not be sufficient to
remove significant S02 emissions in a
cost effective manner, and States may
determine that these EGUs should be
retrofitted with new FGD systems.
c. BART Limits for S02 From Oil-Fired
Units. We are not establishing a
presumptive BART limit for S02 t¥0m
oil-fired EGUs. The guidelim,’s state that
the most appropriate control option for
oil-fired EGUs, regardless of capacity, is
to set limits on the sulfur content of the
fuel oil burned in the unit.
Commenters suggested EPA evaluate
two primary control options :for BART
o:il-burning units: (1) Sulfur content fuel
o!il limitations, and (2) flue gas
desulfurization systems. We iaave been
unable to find any FGD application in
the U.S. electric industry on an of l-fired
unit. As a result, our analysis for oil6~ Ibid.

Calculated average cost effectiveness for MW
grouping
(S/ton SO2 re-

moved)

1962
2399
1796
1324
1282
1128
984
919

Percent of estimated removable
BART SO~ emissions from coalfired unit.s*
0.9
1.6
2.2
3.4
3.1
4.0
84.8
100
91.9

fired units focused on benchmarking
previously imposed fuel oil restrictions
on the electric industry and (2) a
regional economic analysis of switching
from high sulfur to low sulfur fuel oil.
Our study of currently imposed fuel
oil restrictions on the electric industry
suggested that all BART-eligible EGUs
currently have some sort of imposed
sulfur content or emission rate
limitation. Of the 74 BART-eligible oilbnrning EGUs, 32 currently have sulfur
fuel oil restrictions of less than 1
percent, and 67 have some sort of sulfur
content ]imitation. In addition, our
economic analysis suggests that
switching to low sulfur fuel oil is a cost
effective method in reducing SO2
emission from oil fired units.
As approximately 43 percent of the
BART eligible oil units currently have a
sulfur content limitation that is either
equivalent to, or more stringent than,
one percent sulfur by weight, the
guidelines require States to consider a
one percent or lower sulfur by weight
fuel oil restriction on all BART eligible
EGUs as part of their BART analysis,
and recommends that States establish
appropriate and sustainable sulfur
content fuel oil restrictions, taking into
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account tirol oil availability. States
should accordingly evaluate a one
percent snlfur content limitation as a
starting point of their BART
determination for oil-fired EGUs subject
to BART.
d. BART Presumptive Ldmits for NOx
From Coal-fired Units. In the 2004
reproposal, in discussing NOx controls
on EGUs, we explained that there are
two somewhat distinct approaches to
reducing emissions of NOx at existing
sources. One is to use combustion
controls (including careful control of
combustion air and low-NOx burners).
The other approach is removal
technology applied to the flue gas
stream (such as SCRs and SNCRs).
For EGUs currently using controls
such as SCRs or SNCRs to reduce NOx
during part of the year, we are
establishing a presumption that use of
these same controls year-round is
BART. (Some commenters supported
year-round operation of these controls.
One commenter suggested the cost of
year-round operation of SCRs would be
significant. However, our analysis
showed year-round operation of existing
SCRs compared to operation during the
5-month ozone season only to be highly
cost effective {average cost-effectiveness
of $170 per ton).) Although only a few
BART-eligible sources currently have
SNCRs installed, we note that States

may wish to consider SCR as an
alternative to annual operation of SNCR
in light of the relatively high operating
costs associated with SNCR.
For sources without post-combustion
controls (i.e., SCRs and SNCRs), we are
establishing a presumption as to the
appropriate BART limits for coal-fired
units based on boiler desigr~ and coal
type. These presumptions apply to
EGUs greater than 200 MW at power
plants with a generating capacity greater
than 750 MW and are based on control
;strategies that are generally cost~
effective for all such units.
In 2004 we noted that, unlike the
:methods for controlling SO: (which fall
within a fairly narrow rang~ of cost
effectiveness and control efficiencies),
~:he removal efficiencies and costs
associated with the control l:echniques
for NOx vary considerably, depending
on the design of the boiler and the type
of coal use& In response to comments
on the proposal, we have performed
additional analyses of all individual
BART-eligible coal-fired units 62 and our
analyses indicated that both cost
effectiveness and post-control rates for
NOx do depend largely on boiler design
and type of coal burned. Based on these
analyses, we believe that States should
carefully consider the specific NOx rate
limits for different categories of coalfired utility units, differentiated by

boiler design and type of coal burned,
set forth below as likely BART limits.
In today’s action, EPA is setting
presumptive NOx limits for EGUs larger
than 750 MW. EPA’s analysis indicates
that the large majority of the units can
~neet these presumptive limits at
relatively low costs. Because of
differences in individual boilers,
however, there may be situations where
the use of such controls would not be
technically feasible and/or costeffective. For example, certain boilers
may lack adequate space between the
burners and before the furnace exit to
allow for the installation of over-fire air
controls. Our presumption accordingly
may not be appropriate for all sources.
As noted, the NOx limits set forth here
today are presumptions only; in making
a BART determination, States have the
ability to consider the specific
characteristics of the source at issue and
to find that the presumptive limits
would not be appropriate for that
source.

The table below indicates the types of
boilers installed at the 491 BARTeligible coal-fired EGUs. Dry-bottom
wall-fired boiler units and tangentiallyfired boiler units make up a large
majority of the total BART-eligible
EGUs.

TABLE 1 .--POPULATION OF BART-ELIGIBLE COAL-FIRED EGUS
Boiler type

Number

Number

Number

All units

Units > 200 MW

Units > 200 MW
at 750 MW
plants

Cyclone ............................................................................................................................
Cell Burner .......................................................................................................................
Dry Bottom--Wall fired ....................................................................................................
Dry Bottom ]urbo-fired ....................................................................................................
Stoker ................................................................................................................................
Tangentially-fired ..............................................................................................................
Wet Bottom ........................................................................................................................
Other ..................................................................................................................................

56
35
188
14
5
186
6
1

35
35
121
10
0
164
5
0

19
29
77
4
0
112
5
0

Total BART-eligible coal-fired EGUs ........................................................................ ,,

491

370

246

For all types of boilers other than
cyclone units, the limits in Table 2 are
based on the use of current combustion
control technology. Current combustion
control technology is generally, but not
always, more cost-effectiw,~ than postcombustion controls such as SCRs. For
cyclone boilers, SCRs were found to be
more cost-effective than cnrrent
combustion control technology;63 thus
the NOx li~nits for cyclone units are set

based on using SCRs. SNCRs are
generally not cost-effective except in
very limited applications and therefore
were not included in EPA’s analysis.
The types of current combustion control
technology options assumed include
low NOx burners, over-fire air, and coal
reburning.
We are establishing presumptive NOx
limits in the guidelines that we have
determined are cost-effective for most

units for the different categories of units
below, based on our analysis of the
expected costs and performance of
controls on BART-eligible units greater
than 200 MW. We assumed that coalfired EGUs would have space available
te install separated over-fire air. Based
on the large number of units of various
boiler designs that have installed
separated over-fire air, we believe this
assumption to be reasonable. It is

62 See Technical Support Document for BABT
NOx Limits for Electric Generating Units and
Technical Sup port Document for BART NOx Limits

f~r Electric Generating Units Excel Spreadsheet,
Memorandum to Docket OAR 2002-0076, April 15,
2005,

The current combustion control technology
EPA analyzed for cyclone units is coal reburning.
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possible, however, that some EGUs may
not have adequate space available. In
such cases, other NOx combustion
control technologies could be
considered such as Rotating Opposed
Fire Air ("ROFA"). The limits provided
were chosen at levels that
approximately 75 percent of the units
could achieve with current combustion

control technology. The costs of such
controls in most cases range from just
over $100 to $1000 per ton. Based on
our analysis, however, we concluded
that approximately 25 percent of the
units could not meet these limits with
current combustion control technology.
However, our analysis indicates that all
but a very few of these units could meet
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the presumptive limits using advanced
combustion controls such as rotating
opposed fire air ("ROFA"), which has
already been demonstrated on a variety
of coal-fired units. Based on the data
before us, the costs of such controls in
~nost cases are less than $1500 per ton.

TABLE 2.--PRESUMPTIVE ,NOx EMISSION LIMITS FOR BART-ELIGIBLE COAL-FIRED UNITS64
Unit type

NOx presumptive
limit (Ib/
mmbtu) 65

Coal type,

Dry-bottom wall-fired .................................................................
Bituminous ................................................................................
Sub-bituminous .........................................................................
Lignite ........................................................................................
Tangential-Iired .........................................................................
Bituminous .................................................................................
Sub-bituminous .........................................................................
Lignite .......................................................................................
Cell Burners ..............................................................................
Bituminous ................................................................................
Sub-bituminous ........................................................................
Dry-turbo-fired ...........................................................................
Bituminous ................................................................................
Sub-bituminous ........................................................................
Wet-bottom tangentiaFfired .......................................................Bituminous ................................................................................

0.39
0.23
0.29
0.28
0.15
0.17
0.40
0.45
0.32
0.23
0.62

"[ABLE 3.--AVERAGE COST-EFFECTIVENESS OF NOx CONTFIOLS FOR BAR’]’-ELIGIBLE COAL-FIRED UNITS
Unit type

Coal type

Number units National average
nation-wide
(S/ton)

Dry-bottom wall-fired .................................................Bituminous ................................................................
Sub-bituminous .........................................................
Lignite .......................................................................
Tangential-fired .........................................................Bituminous ...............................................................
Sub-bituminous ........................................................
Lignite .......................................................................
Cel~ Burners ..............................................................
Bituminous ...............................................................
Sub-bituminous ........................................................
Dry-turbo-fired ...........................................................
Bituminous ...............................................................
Sub-bituminous ........................................................
Bituminous ...............................................................
Wet-bottom ................................................................
Cyclones (with SCR) .................................................All .............................................................................

114
66
3
105
72
9
32
3
7
7
6
56

1229
576
1296
567
281
614
1287
1021
775
599
378
9OO

The advanced combustion control
technology we used in our analysis,
ROFA, is r~cently available and has
been demenstrated on a w~riety of unit
types. It can achieve significantly lower
NOx emission rates than conventional
over-fire air and has been installed on
a variety o:~ coal-fired units including Tfired and wall-fired units. We expect
that not only will sources have gained
experience with and improved the
performance of the ROFA technology by
the time units are required to comply
with any BART requirements, but that
more refinements in combustion control

technologies will likely have been
C. Selective Catalytic Reduction ("SCR")
developed by that time. As a result, we
and Cyclone Units
believe our analysis and conclusions
We also analyzed the installation of
regarding NOx limits are co~servative.66 SCRs at BART-eligible EGUs, applying
For those units that cannot meet the
SCR to each unit and fuel type. The
presumptive limits using current
cost-effectiveness was generally higher
combustion control technology, States
than for current combustion control
should carefully consider the use of
technology except for one unit type,
advanced combustion controls such as
cyclone units. Because of the relatively
ROFA in their BART determination.
high NOx emission rates of cyclone
A detailed discussion of our analysis
units, SCR is more cost-effective. Our
is in the docket.67 For data on emissions analysis indicated that the costand existing control technology in use at effectiveness of applying SCR on coalthe BART-eligible EGUs, we used EPA’s fired cyclone units is typically less than
Clean Air Markets Division database.68 $1500 a ton, and that the average cost-

64 No Cell b’3rners, dry-turbo-fired units, nor wetbottom units l:mrning lignite were identified as
BART-eligible, thus no presumptive limit was
determined. Similarly, no wet-bottom units burning
sub-bituminous were identified as BART-eligible.
65 These limits reflect the design and
technological ]ssumptions discussed in the
technical support document for NOx limits for
these guidelines, e.g., EPA assumed space would be

available for over-fire air. See Technical Support
Document for BART NOx Limits for Electric
Generating Units and Technical Support Dacument
for BART NOx Limits for Electric Geri erating Units
Excel Spreadsheet, Memorandum to Dockel: OAR
2002-0076, Apri:~ 15, 2005.
66 See Technical Support Documezi t for B~RT
NOx Limits for Electric Generating Units and
Technical Support Document for BART NO~ Limits

re:, Electric Generating Units Excel Spreadsheet,
Memorandum to Docket OAR 2002-0076, April 15,
2005.
’~ Id.
,58 Reporting requirements for the Acid Rain
Program and NOx SIP Call affected sources, see 40
CFR 75 subpart G (parts 7562-64), and EPA Clean
Air Markets Division Web site, data and maps page
[http://www.epa.gov/airmarkets).
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effectiveness is $900 per ton.69 As a
result, we are establishing a
presumptive NOx limit for cyclone units
based on the use of SCR. For other units,
we are not establishing presumptive
limits based on the installation of SCR.
Although States may in specific cases
find that the use of SCR is appropriate,
we have not determined that SCR is
generally cost-effective for BART across
unit types.
Oil and Gas-Fired Units
For oil-fired and gas-fired units, we
believe that installation of current
combustion control technology is highly
cost-effective and should be considered
in determining BART for these sources.
We performed an analysis of BARTeligible oil and gas-fired units similar to
the analysis done for coal-fired units.
Our analysis indicated that a number of
units can make significant reductions in
NOx emissions which are cost-effective
through the application of current
combustion control technology.7°
However, for a number of units, the use
of combustion controls does not appear
to be cost-effective. As a result, we
determined that it would be
inappropriate to establish a general
presumption regarding likely BART
limits. As a result, the guidelines only
indicate that States should consider the
installation of current co~nbustion
control technology on oil and gas-fired
units.
IV. How Does Today’s Rule Affect
States Options for Using Alternative
Strategies in Lieu of Source-by-Source
BART?
Backgrou~d
Over the past several years, there have
been a nuinber of rule makings and
court decisions on the subject of BART
and BART-alternative programs. In
order to understand today’s actions, it is
useful to again review the regulatory
and litigat:[on history, with a specific
focus on BART-alternatiw~ issues.
As noted in part I of this preamble,
the 1999 regional haze rule included
provisions for BART, codified at 40 CFR
51.308(e), and in definitions that appear
in 40 CFR 51.301. Among these
provisions was section 308(e)(2),
allowing States to implement cap and
trade programs, or other alternative
programs, in lieu of BART. Section
308(e)(2} provided that trading program
alternatives must be demonstrated to
69 See Technical Support Document for BART
NOx Limits for Electric Generating Units and
Technical Support Document for BART NOx Limits
for Electric Generoting Units Exc~l Spreadsheet,
Memorandum to Docket OAR 2002-0076, April 15,
2005.

achieve greater reasonable progress than
BART, and provided the general
parameters for making this
demonstration. Of particular relevance,
section 308(e)(2) directed States, in the
course of estimating emissions
reductions anticipated from source-bysource BART, to determine what
comprises BART based on the four nonvisibility factors, and then estimate
visibility improvements based on the
application of BART to all sources
subject to BART. In other words, section
308(e)(2) indicated that statas should
use what has since been tera~ed a
"group BART" approach to estimating
the source-by-source BART benchmark,
for comparison to the alternative
program. Section (e)(2) did not prescribe
the specific criteria to be used to
compare the progress estimated from
source-by-source BART to tlhat
.anticipated [rom the trading; program.
The preamble discussion indicated that
the comparison should be based on both
emission reductions and visibility
improvement, but did not provide
:[urther specificity. See 64 FR at 3574135743.
Specific criteria for making the
comparison to programs was proposed
iin the BART Guidelines (40 CFR 51
App. Y) in 2001. These crit~,ria--sometimes referred to as the "betterthan-BART test" consist of the
following. First, if the geographic
distribution of emissions reductions
from the two programs is expected to be
similar, the comparison can be made
based on emissions alone. Secon,=l, if the
distribution of emissions reductions is
anticipated to be significantly different,
then a two-pronged visibility
improvement test is employed. The first
prong is that the alternative program
must not result in a degradation of
visibility at any Class I area. The second
prong is that the alternative program
must result in greater visibility
improvement overall, based on an
average across all affected C]ass I areas.
See 66 FR 38133.
In 2002, the D.C. Circuit decided
American Corn Growers. The court in
that decision invalidated "the BART
provisions" on the basis that EPA had
improperly constrained State autlhority
by requiring them to bifurcal:e visibility
from the other statutory factors when
making BART determinatiorts, and by
specifying that visibility impairment
should be considered on a group basis
when determining whether a BART
eligible source is subject to lqART. 291
F.3d 1, 8.
Because EPA’s policy of allowing
alternative programs to BAR’r was not at
issue in American Corn Growers, the
decision contained no discussion of

how such alternative programs would
be compared to BART--neither the step
of estimating emissions from source-bysource BART, nor the criteria for the
actual comparison (i.e., the test).
Therefore, EPA interpreted the court’s
vacature of the BART provisions to
apply to the source-by-source BART
regulations under 40 CFR 51.308(e)(1).
Accordingly, in our May 2004
reproposal of the BART guidelines, we
did not propose any changes in section
308(e)(2), and we retained the section
on trading programs in the guidelines
(Appendix Y) as that section was
proposed in 2001.
In June 2004, in the Supplemental
Notice of Proposed Rulemaking (SNPR)
for the Clean Air Interstate Rule (CAIR),
we proposed to conclude that the CAIR
will achieve greater reasonable progress
than would BART for SO2 and NOx at
BART-eligible EGUs in CAIR affected
States and therefore may be treated as a
program in lieu of BART for those
sources. In doing so, we discussed
regional haze rule section 308(e)(2) as
precedent for the policy of allowing
trading programs to substitute for
BART.7a However, noting that the CAIR
trading program affected only one
category of BART-eligible sources
(EGUs), rather than all BART-eligible
categories as envisioned for Statedeveloped BART-alternative programs
under section 308(e)(2), we proposed
adding a 308(e)(3) applicable only to
CAIR. This section would provide that
states that comply with the CAIR by
subjecting EGUs to the EPA
administered cap and trade program
may consider BART satisfied for NOx
and SO2 from BART-eligible EGUs. In
the CAIR SNPR and supporting
documentation,72 we provided analyses
demonstrating that CAIR would achieve
greater emission reductions than BART,
and would make greater reasonable
progress according to the two-pronged
visibility test previously proposed in the
BART guidelines.
In February 2005, in CEED v. EPA, the
D.C. Circuit invalidated a BARTalternative program developed by the
Western Regional Air Partnership
(WRAP), which was also based on a
requirement of group-BART analysis in
setting source-by-source benchmark. It
is; important to note that the twopronged better-than-BART test was not
7~ Section 308(e)(2) was based, in turn, on the
precedent set by our interpretation of CAA
169A(b)(2) in a single BART-source context--see 64
FR 35739, citing Central Arizona Water
Conservation District, 990 F.2d 1531 (1993).
72 "Supplemental Air Quality Modeling
Technical Support Document (TSD) for the Clean
A:[r Interstate Rule (CAIR), May, 2004." ]~ttp://
w~a,.epa.gov/cair/pdfs/saqmtsd.pdf.
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at issue in CEED, as neither the States
nor EPA had employed that test in
determining that the WRAP’s program
achieved :greater progress than BART.
The issue on which the court based its
decision was not how the two programs
were compared, but how States were
required to estimate reductions from
source-by-source BART in order to make
the comparison. The implications of this
case to today’s action are discussed in
more detail below.
Finally, on March 10, 2005 we
promulgated the final CAIR. In the final
CAIR, we presented refined and
updated analyses continuing to show
that CAIR makes greater progress than
BART. We concluded at that time that
we should defer a final "better than
BART" determinations until (1) the
source-by-source BART guidelines for
EGU were promulgated, and (2) the
criteria for comparing alternatives to
BART were also finalized. We are taking
both of those actions today, and, as
explained below, are therefore also
making our final determination that
CAIR achieves greater progress than
BART and may be used by States as a
BART substitute.
Final Crite,ria for Comparing Visibility
Progress qf an Alternative Program to
BART

Propose.d Rule. As noted, the criteria
for determining if an alternative
measure achieves greater reasonable
progress than BART (also known as the
"better than BART" test or the twopronged visibility test) were first
proposed in the 2001 BART guideline
proposal and reproposed in the
identical form in the 2004 BART
guidelines reproposal. The test appeared
as an elem,~nt of the guideline’s
overview c.f the steps involved in
developing a trading program consistent
with regional haze rule section
308(e)(2).
Specifically, the guidelines provided
that States could first look at the
geographic distribution of emissions
under the trading program. "If [the]
distribution of emissions is not
substantially different than under
BART, and greater emissions reductions
are achiev~,d, then the trading program
would pres;uinptively achieve "greater
reasonable progress." (69 FR at 25231).
If the distribution of emissions is
expected to be different, then States are
directed to conduct an air quality
modeling study. The guidelines then
provide that
"[tlhe modeling study would demonstrate
"greater reasonable progress" if both of the
following two criteria are met:
--Visibility does not decline in any Class I
area, and

--Overall improvement in visibility,
determined, by comparing the average
differences over all affected Class 1~ areas

Comments Received
Several commenters stated that the
trading criteria contained i~ the
proposed BART guidelines were, along
with other parts of the guidelines,
beyond EPA’s authority to impose under
the CAA.
Several State commenters asked for
,:larification of what should be
considered a significantly different
geographic distribution of emission
reductions, for purposes of proceeding
1:o the two-pronged visibility test.
One comment, submitted’by
environmental groups in res.ponse to our
preliminary application of tlhe twopronged test to the CAIR in the CAIR
rulemaking, goes to the permissibility of
that test in general and is th,~refore
relevant to the finalization c~f the test.
Specifically, these commenters stated
lhat because section 169A(b)(2)(A)
requires BART for an eligible source
which may reasonably be anticipated to
cause or contribute to any ir.~pai~ment
of visibility in any Class I area, EPA is
without basis in law or regulation to
base a better-than-BART determination
on an analysis that uses averaging of
visibility improvement acro~’~s different
Class I areas.
Final Action. We are amending the
regional haze rule to incorporate the
two- prong visibility test as it was
previously proposed in the BART
guideline proposals. Specifically, we are
adding the test to the rule provisions at
section 51.308(e)(3).
The EPA has the authority to
prescribe this methodology under its
general rulemaking authority provided
by CAA section 301(a), and under CAA
sections 169A(4) and 169(e). The latter
provisions require EPA to promulgate
regulations to assure reasonable
progress towards the national visibility
goal and to assure compliance willh the
requirements of section 169A, which
include the requirements for BART
under section 169A(b)(2)(A), and to
promulgate such measures as may be
necessary to ~:arry out these regulations.
The EPA has determined that source-bysource BART need not be req.uired when
it is not necessary to meet reasonable
progress because greater progress can be
achieved by an alternative means. The
D.C. Circuit in CEED upheld this
interpretation of the BART provisions’
relationship to the broader reasonable
progress requirements of the Act. 398
F.3d at 660. In order to assure that such
alternative programs meet the
reasonable progress goals of the CAA,
EPA has the authority, and perhaps a

39137

duty, to promulgate regulations
governing how that determination is
inade.
Moreover, these requirements for
making the ultimate comparison
between an alternative program and
BART do not affect in any way how
states make BART determinations or
how they determine which sources are
subject to BART. It is in those areas
where the Act and legislative history
indicate that Congress evinced a special
concern with insuring that States would
be the decision makers. Nothing in
American Corn Growers or CEED
suggests that those cases rendered EPA’s
rulemaking authority under section
169A(a)(4) completely inoperable in any
BART context.
With respect to the use of average
overall improvement, we explained in
tlhe CAIR NFR preamble that we
disagree with comments that CAA
section 169A(b)(2)’s requirement of
P, ART for sources reasonably
anticipated to contribute to impairment
at any Class I area means that an
alternative to the BART program must
be shown to create improvement at each
and every Class I Area. Even if a BART
alternative is deemed to satisfy BART
for regional haze purposes, based on
average overall improvement as
opposed to improvement at each and
every Class I Area, CAA section
169A(b)(2)’s trigger for BART based on
i~npairment at any Class I area remains
in effect, because a source may become
subject to BART based on "reasonably
attributable visibility impairment" at
any area. See 40 CFR 51.302. In
addition, within a regional haze context,
not every measure taken is required to
achieve a visibility improvement at
every class I area. BART is one
component of long term strategies to
make reasonable progress, but it is not
the only component. The requirement
that the alternative achieves greater
progress based on the average
improvement at all Class I areas assures
that, by definition, the alternative will
achieve greater progress overall. Though
there may be cases where BART could
produce greater improvement at one or
more class I areas, the no-degradation
prong assures that the alternative will
not result in worsened conditions
anywhere than would otherwise exist,
and the possibility of BART for
reasonably attributable visibility
protects against any potential "hot
spots." Taken together, the EPA believes
these factors make a compelling case
that the proposed test properly defines
"greater reasonable progress." The EPA
an~ticipates that regional haze
implementation plans will also contain
~neasures addressing other sources as
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necessary to make progress at every
mandatory Federal Class I area.
We are therefore finalizing the test
criteria in the same form in which they
were proF, osed as part of the BART
guidelines. We also recognize that the
test criteria leave some terms and
conditions undefined, and we believe
States and Tribes should retain the
discretion to reasonably interpret and
apply these terms as appropriate to the
context of the particular program at
issue.
First, in the proposed test we did not
specify th,~ time period which should
serve as the starting point for
comparison under the first prong. That
is, we did not specify whether potential
degradation should be determined in
relation to visibility conditions existing
at the time of the proposed program, or
in relation to base case visibility
projections for the time of program
implementation. While either option is,
we believe, reasonable, in this
rulemaking we have used the future
projected base case, for the following
reasons.
The underlying purpose of both
prongs of the test is to assess whether
visibility conditions at Class I areas
would be better with the alternative
program in place than they would
without it. The first prong ensures that
the program does not cause a decline in
visibility at any particular Class I area.
It addresses the possibility that the
alternative program migh! allow local
increases in emissions which could
result in localized degradation. The
second prong assesses whether the
alternative program produces greater
visibility improvement in the aggregate
than would source specific BART.
In both cases, the logical reference
point is visibility conditions as they are
expected to be at the time of program
implementation but in the absence of
the program. This insures that the
visibility improvements or degradations
determined are due to the programs
being compared--source-specific BART
and the cap-and-trade alternative--and
not to other extrinsic factors. For
example, i~ large increases in wild land
fires are expected, due to accumulation
of fuel frora past forest management
practices, a degradation of visibility
from current conditions may be
expected. It would be irrational to
disapprow,~ an alternative program
because of a modeled degradation from
current conditions, where that
degradation is actually anticipated
because of smoke from such fires-sources which are not subject to the
CAA BART provisions. By comparing
the alternative to future projected
baseline ce,nditions, such extrinsic

variables are accounted for. We are thus
.able to ascertain (to the extent possible
where future projections are concerned)
whether visibility under the, alternative
would decline at any Class 11 area, all
other things being equal.
Therefore, in applying the test to the
CAIR, we used the future (2015)
projected baseline. We believe,
ihowever, that States should have,
discretion in determining the most
appropriate baseline for this prong of
~:he test, as long as the State’s method is
reasonable.
Second, although the proposed test
iindicated that dispersion modeling
should be used to determine visibility
differences for the worst and best 20
percent of days, the guideline did not
specify the relationship between the
worst and best days and the two prongs
of the test. We believe that each prong
of the test should ideally be based on an
examination of both the worst and best
20 percent of days. Thus, ur.~der the first
prong, visibility must not decline at any
one Class I area on either the best 20
percent or the worst 20 percent days 73
as a result of implementing l:he
alternative program; and, under the
second prong both the best and worst
days should be considered in
determining whether the alt,?rnative
program produces greater average
improvement.
Third, the proposed guidelines did
not define "affected" Class I areas for
purposes of the comparison. In applying
the test to the CAIR, we considered all
federal mandatory Class I areas in the
contiguous 48 States for which data was
available. The principal Class I areas
affected by the CAIR are those in the
eastern U.S., therefore we calculated
average improvement separately :For the
eastern areas, but also considered affects
a.t all Class I areas nationally. We
believe this was appropriate for a
federally mandated program of the
scope and magnitude of the CAIR.
However, this may not be necessary for
every BART-alternative program
developed by States in the future,
especially if proposed programs are
73 The regional haze rule requires States to
establish reasonable progress goals for eac]~ Class I
area that provide for improvement in visibility for
the most impaired days and ensure no degradation
in visibility for the most impaired days. The
reasonable progress test in the regional haze rule
remains as a separate test from better than BART.
The SIPs must contain measures to achieve the
reasonable progress goal; such meas~tres could
include not only stationary source programs such
as BART but also programs to address emissions
from other types of sources. The no degradation (on
the 20 percent be, st days) component of the
reasonable progress test must still be applied to the
final future year emissions control st::ategy. This
does not directly impact the conclusions of the
better than BART test.

limited to smaller geographic areas or
are limited to source categories having
significantly less widespread impacts
than EGUs. In such circumstances, it
may be reasonable for the States and
Tribes involved to develop criteria for
"affected" Class I areas. For example,
tlhe affected region could be considered
to be the States and Tribes involved in
tlhe trading program as well as
immediately adjacent States, or Class I
areas within adjacent States that are
within some defined distance of
participating States.
With respect to comments on the
degree of difference in the geographic
distribution of emissions necessary to
trigger application of the two prong test,
we believe it is not necessary for EPA
to define that in the rule. For our CAIR
analysis, we explained in the SNPR that
the fact that CAIR would produce
greater emissions reductions than BART
in most States, but less reductions than
BART in a few States, was sufficient
reason to employ the two pronged
visibility test, 69 FR 32704. For other
programs developed by States, a State
would have the ability to make a
reasonable decision as to whether there
was a sufficient basis to make the
demonstration that an alternative
program would be better than BART
based on modeling of the emissions
distributions alone, or whether the State
slhould proceed with the two-pronged
visibility test. The State’s discretion is
subject as always to the condition that
it must be reasonably exercised, and
must be supported by adequate
documentation of the analyses.
Finally, on a related issue, we note
that in a separate rule making to follow
soon after today’s action, we will be
soliciting comments on whether there
might be other means of demonstrating
that an alternative program makes
greater reasonable progress than BART,
in addition to the two-pronged visibility
test we are finalizing in today’s action.
Such other means might take into
account additional policy
considerations, as well as the relative
d~gree of visibility improvement of the
two programs.
C. Final Determination That CAIR
Makes Greater Reasonable Progress
Than BART

Proposal. As noted in the background
section above, in both the CAIR SNPR,
and NFR, we discussed the proposed
approach of allowing States to treat
CAIR as an in-lieu-of BART program for
EGUs in CAIR-affected States. In both
actions, we presented analyses based on
einission projections and air quality
modeling showing that CAIR will
achieve greater reasonable progress
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towards the national visibility goal than BART controls to all BART-.eligible
would BART for affected EGUs. These EGUs ("nationwide BART"), and (2)
analyses were conducted according to
SO2 and NOx emissions from all EGUs
the criteria for making such "better than nationwide after the emissions
BART" determinations which had been reductions attributable to C.AIR in the
proposed in the BART guidelines, and
CAIR region and application of BART
controls to all BART-eligible EGUS
which have now been finalized in the
regional haze rule at 40 CFR
outside the CAIR region ("CAIR +
51.308(e)(3), as discussed above in
BART"). The latter scenario reflects the
fact that source-by-source BART would
section I¥.B. Below, we briefly recap
these prior analyses. See 69 FR 32684,
remain a federal requirement outside
32702-32707 and 70 FR 25162, 25299- the CAIR region, unless and until it is
25304 and associated Technical Support replaced by some other state or federally
Documents 74 for full details.
required program. Thus, in order to
more accurately project CAIR emissions,
Scenarios Examined
:it is necessary to impose BART controls
The CAIR is applicable to 28 States
outside the CAIR region, to account for
and the Di strict of Columbia and
potential load and emission shifting
requires levels of SO2 and NOx
among EGUs.
emissions reductions based on those
In addition to these two scenarios, a
third was used--the future hose case in
achievable on a highly cost effective
basis from EGUs. BART, on the other
the absence of either program. This
hand, is applicable nationwide and
third scenario was used to ensure that
covers 25 additional industrial
CAIR would not cause degradation from
categories, as well as EGUs, of a certain ,otherwise existing conditions. See
vintage. In our comparison, we sought
section IV.B above for a discussion of
to determine whether the CAIR cap and why the future baseline is an
trade program for EGUs will achieve
appropriate comparison point for the
greater reasonable progress than would
first prong of the "better than BART"
BART for EGUs only. Therefore, the
test.
At the SNPR stage, a "CA]R + BART"
relevant scenarios to examine were (1)
SO2 and NOx emissions from all EGUs scenario was not available, as the only
projections available at that time bad
nationwide after the application of
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been developed for other purposes.
Thus, the "CAIR" scenario used then,
which was based on the Clear Skies
proposal, was imperfect for purposes of
this analysis in that it assumed.SO~
reductions on a nationwide basis (rather
than in the CAIR region only) and
assumed NOx reductions requirements
in a slightly different geographic region
than covered by the proposed CAIR.
For the CAIR NFR, we redid the
emissions projections for both the
Nationwide BART and CAIR + BART in
the West scenarios. For the former, we
increased the number of BART-eligible
units included by lowering the assumed
threshold for BART applicability from
2:50 MW capacity for both NOx and SO2
to 100 MW for SO2 and 25 MW for NOx,
and by reviewing the list of potentially
BART-eligible EGUs. For the latter
scenario, we produced emissions
projections based on application of
CAIR-level emission reductions in the
States proposed for inclusion in the
(;AIR in the SNPR.
Emission Projections. For the analyses
in both the SNPR and NFR, we used the
Integrated Planning Model (IPM) to
estimate emissions expected from the
scenarios described above. Tables 1 and
2 present the results from the SNPR and
NFR, respectively.

TABLE 1.--EGU SO~ AND NOx EMISSIONS--AS PROJECTED IN CAIR SNPR
[In thousands of tons per year]
2015 Base case
EGU emissions

2015 "CAIR"

9,081
3,950

Nationwide :302 ...............................................................................
Nationwide NOx ...............................................................................

2015 Modeled
nationwide e Ba~

Additional reduction from "CAIR"
(nationwide
BART minus
"CAIR")

7,012
2,781

1,752
533

2015 Nationwide
BART

Additional reduction from CAIR +
BART (nationwide BART
minus
CAIR+BART)

7,162
2,454

2,427
638

5,260
2,248

TABLE 2.--EGU SO2 AND NOx EMISSlONS--.AS PROJECTED IN CAIR NFR
[In thousands of tons per year]

2015 Base case
EGU emissions

Nationwide ’30~ ...............................................................................
Nationwide NOx ...............................................................................

2015 CAIR +
BART

9,084
3,721

4,735
1,816

As can be seen in the numbers in the
right-most column, CAIR produced far
superior emission reductions to
nationwide BART, and the superiority
of CAIR over BART increased between
the SNPR and NFR projections, when

the scenarios were corrected to more
accurately reflect the anticip ated :reality
in 2015.
Air Quality Modeling Results. The
proposed "better-than-BART" test
provided that if the distribution of

mnission reductions is substantially the
same under the alternative program as
under BART, then the demonstration
can be made simply by comparing
e~nission reductions. If, however, the
distribution is significantly different,

74 Supplemental Air Quality Modeling Technical
Support Document (TSD) for the Clean Air
Interstate Rule (CAIR), May, 2004. http://

www.epa.gov/cair/pdfs/saqmtsd.pdf; Demonstration
tt:,at CAIR Satisfies the ’Better-than-BART’ Test as
proposed in the Guidelines for Making BART

Determinations, EPA Docket Number OAR-20030054-YYYY, March 2005. http://www.epa.goWcair/
po’fs/finaltechO4.pdf.
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monitoring data, which is necessary to
then visibility modeling is required in
order to apply the two pronged test
model future improvements in
visibility, was available for 1996 from
previousl2~ described. As noted above,
CAIR emission reductions were vastly
Inter-agency Monitoring of Protected
greater than those under BART.
Visual Environments (IMPROVE)
However, because there were some
:monitors located at 44 Class. I areas--13
within the CAIR region and 31 oatside
differences in the geographic
of it.
distribution of reductions on a state-byFor the NFR modeling, we used the
state basis, in order to be conservative
we conducted air quality modeling and Community Multiscale Air Quality
(CMAQ) model. The base year
evaluated CAIR under the two pronged
meteorology used in the CMAQ
test.
modeling was 2001. This later base year
Specifically, using the above
enabled us to look at more (;lass I areas,
emissions projections, we completed
numerous air quality modeling runs and because there were more IMPROVE
monitors which had complete year data
postproce~sing calculations to
determine the impacts of emissions and for 2001 than there had beeu in 3996.
emissions control strategies on visibility Specifically, 81 of the 110 IMPROVE
in Class I areas. We quantified the
sites have complete ambient air quality
impacts of the CAIR and BART controls data for 200:1. Moreover, because in
on visibility impairment by comparing some cases a given IMPROVE monitor is
the results of the future-year (2015) base designated as representing raore than
one Class I area, these 81 sites are
case model runs with the results of the
CAIR + BART and nationwide BART
representative of 116 Class I areas.
control strategy model runs. We
Twenty nine of the 116 are in the East
quantified visibility impacts on the 20
{east of 100 degrees longitude) and 87
percent best and 20 percent worst
are in the West.
Using the modeling results, we then
visibility days.
For the SNPR modeling, we used the applied the two prong better than BART
Regional Modeling System for Aerosols test which had been defined in the
and Deposition (REMSAD) model to
proposed BART rule. As explained
calculate these visibility i:mpacts. This
above, under the first prong, visibility
modeling ~sed base year meteorology
must not decline at any Class I area, as
from 1996. Complete year ambient
determi.ned by comparing the predicted

visibility impacts at each affected Class
I area under the (CAIR) trading program
with future base case visibility
conditions. Under the second prong,
overall visibility, as measured by the
average improvement at all affected
Class I areas, must be better under the
trading program than under sourcespecific BART. The future year air
quality modeling results were used to
make this demonstration.
The visibility impacts of the CAIR +
BART scenario were compared to base
case 2015 visibility conditions (without
CAIR or BART) to determine whether
the CAIR resulted in a degradation of
visibility at any Class I area. We also
compared these visibility impacts with
tlhe visibility impacts of nationwide
BART implementation, to assess
whether the proposed CAIR would
r~sult in greater average visibility
improvement than nationwide BART.
The CAIR passed the first prong by
not causing a degradation of visibility at
any Class I area, either in the West or
nationally. This was true in both the
SNPR and NFR modeling. The visibility
projections for each Class I area are
presented in the respective TSD’s.75
The overall results are presented in
tables 3 and 4 below, representing the
SNPR and NFR modeling respectively.

TABLE 3.---AVERAGE VISIBILITY IMPROVEIVlENT IN 2015 VS. 2015 BASE CASE (DECIVIEWS) AS MODELED USING REMSAD
IN CAIR SNPR
"CAIR" Scenario

Class I areas

East 76

20 percent Worst Days ....................................................................................
20 percent Best Days ......................................................................................

Nationwide BART

National
2.0
0.7

National

East
0.7
0.2

1.0
0.4

0.4
0.1

TABLE 4.---AVERAGE VISIBILITY IMPROVEMENT IN 2015 VS. 2015 BASE CASE (DECIVIEWS) AS MODELED USING CMAQ IN
CAIR NFR
CAIR + BART in West

Class I Areas

East 76

20 percent Worst Days .....................................................................................
20 percent Best Days ......................................................................................

As can be see from the tables,
although the models produced different
absolute values, in both cases CAIR
produced significantly greater visibility
improvement than nationwide BART.
For example, looking at the 20 percent
worst days at Eastern Class I areas (the
areas most influenced by the CAIR,
since it is an eastern program), in both
cases the visibility improvements from
7s See Footnote [741, Supra.

Nationwide BART

National
1.6
0.4

CAIR were at least twice as great as
under nationwide BART (i.e., in the
SNPR, 2.0 deciviews compared to 1.0
deciviews improvement, and in the
NFR, 1.6 deciviews compared to 0.7
deciviews improvement).
This historical overview is given in
the interest of providing a more
complete understanding of the analyses
presented at various stages in the CAIR

East
0.5
0.1

National
0.7
0.2

0.2
0.1

rule making progress. In the end,
however, it is the analyses presented in
the CAIR NFR on which we are basing
our determination that CAIR makes
greater reasonable progress towards the
national visibility goals than does
nationwide BART. Therefore, these NER
results are examined more closely in the
"Final Action" section below, in light of
additional emissions projections we

76 Eastern Clas~ I areas are those in the CAIR
considered western and therefore included in the
affected states, except areas in west Texas which are national average, plus those in New England
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have conducted to insure that changes
to the CA[R and BART rules made
subsequent to the CAIR NFR do not
affect that determination.
Comments Received and EPA’s
Responses
Although many comments were
received regarding our proposal to
determine that CAIR makes greater
reasonable progress than BART, nearly
all of them related either to the terms of
the test itself, or to policy and legal
implications of allowing CAIR required
reductionas to substitute for source-bysource BART. These are addressed in
sections B (above) and D (below)
respectively. One commenter asserted,
with respect to modeling presented in
the SNPR, that the improvement of
CAIR compared to source-specific BART
is so slight it may be potentially within
the margin of error, and therefore
insufficient for the better than BART
demonstration, or for assuring that no
hot spots will occur.
The EPA disagrees that the difference
between CAIR and BART in the SNPR
visibility projections was not
significant. The visibility results
presented in the NFR continue to show
that the CAIR cap and trade program
with BART in the non-CAIR region
provides considerably more visibility
improvement compared to nationwide
BART (for EGUs only). The NFR
modeling results show that the average
visibility improvement from CAIR on
the 20 percent worst days at 29 Eastern
Class I areas is 1.6 deciviews (dv)
compared to only a 0.7 dv improvement

from nationwide BART controls. In the
"better than BART" TSD we have
provided modeling results tbr 116
individual Class I areas. The modeling
shows that CAIR will not create any
"hot spots." On the 20 perc.~nt worst
days, all of the Eastern Clas.s I areas
show more visibility improvement
under CAIR+BART than under £,ART
alone. In many of the Western Class I
~reas, nationwide BART and CAIR +
BART in the West provide ~.bout the
same visibility benefits. (This is to be
expected, since the CAIR is only
applicable in the East.) While the
visibility benefits are similar in the West
(outside of the CAIR region), they are
clearly not similar in the East, wlhere the
CAIR is predicted to achiew~ twice as
much visibility improvement co~npared
1:o BART.
Final action. The CAIR vs. BART
comparison presented in the CAIR NFR
was developed while both rules were
under development and the::efore
subject to change. Since the emissions
projections and air quality modelling
presented in the CAIR NFR was
completed, several changes were, in
fact, made to the CAIR region. In
addition, since that time our
assumptions regarding the li.kely
maximum BART emission reductions
from EGUs also changed. Therefore, we
recalculated the emission projections to
see if the rule changes could possibly
affect the determination that CAIR will
achieve greater reasonable progress than
BART.
Most significantly, the final CAIR
included Arkansas, Delaware, and New
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Jersey only for purposes of significant
contribution to ozone non-attainment by
summertime NOx emissions, whereas
our modeling had been based on the
assumption that these States would be
included for contribution to PM2.5 nonattainment by SO2 and NOx emissions.
~[’he new emission projections are based
on the application of CAIR only for
ozone in these States.
With respect to the nationwide BART,
for SO2 the NFR projections assumed
the application of a 90 percent control
or 0.10 lbs/mmBtu at uncontrolled
EGUs greater than 100 MW. In the new
projections, the control assumptions
were changed to 95 percent or 0.15 lbs/
mmbtu, to reflect the presumptive
control levels in the final BART
guidelines. For NOx, the NFR
projections were based on an assumed
emission rate of 0.2 lbs/mmBTU at all
BART eligible EGUs nationwide. The
r.tew projections are based on the
assumption of combustion controls on
all BART eligible units except cyclones
which have SCR, and the operation of
all existing SCR and SNCRs annually,
instead of just in the ozone season.
Finally for both pollutants, the
threshold for application of controls was
increased to 200 MW, to better reflect
the presumptions included in the final
£;ART guidelines.
We used IPM to project 2015
emissions given these new parameters.
The results are presented in Table 5
below, which also includes the CAIR
NFR projections (as reported in Table 2)
for the reader’s convenience.

TABLE 5.--EGU SO,~ AND NOx EMISSIONS--AS PROJECTED IN CAll::{ NF:R AND AS PROJECTED IN SUBSEQUENT UPDATE
(In thousands of tons pe~" year)

2015 CAIR +
BART

CAIR NFR:
Nationwide SO~ ........................................................................................................
Nationwide NOx .......................................................................................................
Updated Prejections:
Nationwide SO~ ........................................................................................................
Nationwide NOx .......................................................................................................

The updated emissions estimates for
both the BART and CAIR with BART in
the West scenarios are slightly higher
than the NI?R emissions estimates, but
the difference between the CAIR +
BART and nationwide BART scenarios
are even la:cger compared to the NFR
determination. For SO~, the updated
CAIR + BART achieves about 2.9
million tons more reductions than

updated nationwide BART in 2015. For
NOx, the updated CAIR + BART policy
is projected to result in about 738,000
tons more emissions reductions than the
updated BART nationwide policy in
2015. The difference between the
updated CAIR + BART and nationwide
BART scenarios is now larger by
484,000 tons of SO2 reduction (i.e.,
2,911,000 - 2,427,000) and 100,000

2015 Nationwide
BART

Additional reduction from CAIR +
BART (nationwide BART
minus
CAIR+BART)

4,735
1,816

7,162
2,454

2,427
638

5,042
:2,000

7,953
2,738

2,911
738

tons of NOx reduction (i.e. 738,000 638,000).
Implications of New Emission
Projections for the Two-Pronged Test
The first prong of the better than
BART test specifies that no degradation
of visibility can occur at any Class I
area. In order to be sure that Class I
areas do not experience a degradation in
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visibility, we examined tlhe updated
State by State emissions estimates.
Compared to the 2015 base case, in the
updated (;AIR + BART case, there are no
individual Statewide increases in either
SO2 or NOx (except for a very small
-1,000 ton increase in NOx in
Connecticut and 2,000 ton increase in
SO2 in New Jersey).77 That is consistent
with the NFR CAIR + BART case in
which no degradation was found.
Consequently we have determined that
no degradation would occur under the
updated (;AIR + BART emissions
scenario.
The second prong of the better than
BART test specifies a greater average
visibility :improvement from the CAIR
trading program (CAIR + BART). The
average visibility improvement from the
NFR CAW~ + BART case was much
greater (on the 20 percent worst
visibility days) than the nationwide
BART case. In the scenario we modeled
for the NFR, the larger visibility
improvement from CAIR + BART was
achieved by reducing SO2 emissions by
an additional -2.4 million tons per year
compared to nationwide BART and NOx
emissions by an additional 638,000 tons
per year compared to natiowide BART.
In the updated scenario, the emissions
difference between the CAIR + BART
and nationwide BART cases are even
larger (2.9 million tons of SO2 and
738,000 tens of NOx).7~ The distribution
of emission reductions changed
somewhat in the new proiections--that
is, some SIates saw a larger difference
between CAIR and BART, while in other
States the difference was smaller. The
largest change was in Kentucky, where
the new projections showed that
emission reductions from CAIR were
even great,~r than those from BART by

an additional 200,000 tons per year.
Among States where the change
between projections went the other
direction--that is, showing that BART
reductions were closer to CAIR
reductions than previously projected-the greatest changes were in Alabama
and Pennsylvania, where the difference
between the programs decreased by
46,000 and 45,000 tons, respectively.
77The 1,000 ton per year increase in NOx in
Connecticut represents approx. 0.003 percent of the
total EGU NOx in the 2015 base case and the 2,000
ton per year increase in SO2 in New Jersey
represents approx. 0.0005 percen! of the total EGU
SO2. Since the impacts on visibility from EGU
and NOx are generally regional in nature, we would
expect this small increase to have little or no impact
on visibility in any Class I area.
7a The difference between the updated CAIR +
BART and na!ionwide BART scenarios is larger
than the difference between the modeled CA1R +
BART and nationwide BART scenarios. The
"difference of the differences" is 485,000 tons of
SO~ and 100,C,00 tons of NOx.

Perhaps more importantly, in the new
projections, there are fewer States in
which BART reductions are greater than
CAIR reductions. In the NER
projections, there were 12 States 79
where nationwide BART SO2 reductions
were greater than CAIR + BART
reductions.~o In those 12 States, BART
emissions achieved approx. 686,000
more tons of SO~ reduction compared to
CAIR + BART. In the rest of the States,
CAIR + BART achieved an additional
3.1 million tons per year of SO2
reduction compared to BART. All told,
the modeling showed that visibility
improvement was greater under the
CAIR than under BART on an overall
average basis, both at eastern Class I
areas and at all Class I areas nationally.
In the new projections, CAIR + BART
achieved an additional 3.4 inillion tons
per year of SO2 reduction compared to
BART in 39 of the 48 States. In the
remaining 9 States 8~ BART achieved
approx. 472,000 more tons of SO2
reduction compared to CAIR + BART in
the west.82
Due to the fact that the new
projections show that the difference
between CAIR and BART reductions is
even greater than previously estimated,
and the visibility improvements due to
CAIR + BART were previously modeled
to be much larger than BART, we can
state with a high degree of confidence
that the updated CAIR + BART scenario
passes the second prong of the better
than BART test.
D. Revision io Regional Hazo Rule To
Allow CAIR States To Treat CAIR as a
BART-Substitute for EGUs
In the SNPR, we proposed that States
which adopt the CAIR cap and trade
program for SO2 and NOx would be
allowed to treat the participation of
EGUs in this program as a substitute for
the application of BART controls for
these pollutants at affected EGUs. To
7~ California, Delaware, Florida, Georgia, Iowa,
Louisiana, Michigan, Mississippi, Missouri, North
Carolina, Texas, and Wisconsin.
8o There were also four States where BART NOx
emissions reductions were slightly higher than
CAIR + BART (a total of 4,000 tons per year). Those
States are Connecticut, Delaware, New Jersey, and
Oklahoma.
8~ Alabama, Louisiana, Michigan, Mississippi,
Missouri, New Jersey, North Carolina, Texas,
Wisconsin.
82 We performed a similar analysis using
projections inclu ding the Clean Air Mercury Rule,
CAMR, which was promulgated aftei the CAIR
NFR. The CAMR emission projectim:s show slight
additional emission reductions of SO2 and NOx as
compared to the proiections CAIR + BART without
CAMR, and are nearly identical in teems of
geographic distribution. Therefore CAIR + BART +
CAMR, like CAIR + BART, passes the two-pronged
test for demonstrating greater reasonable progress
than BART. This is discussed in mor~ detail in the
TSD accompanying today’s action.

implement this, we proposed an
amendment to the Regional Haze Rule
which would add a subpart 40 CFR
51.308(e)to read as follows:
A State that opts to participate in the Clean
Air Interstate Rule cap-and-trade program
under part 96 AAA-EEE need not require
affected BART-eligible EGUs to install,
operate, and maintain BART. A State that
chooses this option may also include
provisions for a geographic enhancement to
the program to address the requirement
under § 51.302{c) related to BART for
~easonably attributable impairment from the

pollutants covered by the CAIR cap and trade
program.83

We proposed that this would be
codified at 40 CFR 51.308(e)(3);
however, that section now incorporates
the "better than BART" test as
discussed above. In today’s action, as
described below we are finalizing this
provision of the rule, where it will be
codified as section 308(e)(4).
The EPA’s authority to treat emissions
reductions required by the CAIR as
satisfying BART was not affected by
CEED. As noted, the D.C. Circuit in
CEED upheld the proposition that EPA
can approve implementation plans
which rely on alternative strategies to
BART, as long as greater reasonable
progress is achieved. CEED, 398 F.3d at
660. Moreover, the CAIR program is not
infected in any way with the "group
BART" methodology held invalid by the
court. That is because CAIR emission
reductions levels were not based on the
invalid "group-BART" approach or any
other assumptions regarding BART, but
were developed for other reasons.
Specifically, the CAIR was developed to
assist with attainment of the NAAQS for
PM2.5 and ozone. Had EPA not
performed the comparison of CAIR to
BART for visibility progress purposes,
the CAIR emission reduction
requirements would remain unchanged.
Therefore, EPA is not imposing an
invalid BART requirement on States,
but rather allowing States, at their
option, to utilize the CAIR cap and trade
program as a means to satisfy BART for
affected EGUs.
We received numerous comments on
this proposal, which are summarized
a].ong with our responses in the CAIR
NFR preamble at 70 FR 25300-25302
and in the Response to Comment
document. To summarize our responses
to some of the most important
comments:
83 A geographic enhancement is a method,
procedure, or process to allow a broad regional
strategy, such as the CAIR cap & trade program, to
accommodate BART for reasonably attributable
impairment. For example, it could consist of a
methodology for adjusting allowance allocations at
a source which is required to install BART controls.
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the BART guidelines and the criteria for
(1) We note that we are not
constraining the discretion of States to
making such determinations had not
determine which sources are subject to
been finalized. In today’s action, both
BART and to make BART
those rule makings are complete and
determinations. CAIR-affected States are therefore such a determination is ripe.
(5) We disagree with commenters who
not required to accept our determination
thought that CAIR should be considered
that CAIR may substitute for BART.
Under the, amended rule, States simply "better than BART" regardless of
whether a State participates in the cap
have the option of accepting this
and trade program. Our demonstration
determina~tion.
that CAIR makes greater reasonable
(2) The EPA does not believe that
progress than BART is based only on an
anything in the CAA or relevant case
,examination of emissions r~ductions
law prohfbits a State from considering
emissions reductions required to meet
Prom EGUs under both prog:cams. The
other CAA requirements when
CAIR emissions projections and
determining whether source by source
:modeling assumes that EGU emissions
BART controls are necessary to make
¯ will be capped at the levels specified in
reasonable progress. Whatever the origin ~he CAIR. Therefore, States [hat choose
of the emission reduction requirement, to meet their CAIR emission reduction
the releva:at question for BART
requirements in a manner o~:her than
llhrough the participation of EGUs in the
purposes is whether the alternative
program makes greater reasonable
CAIR cap and trade prograln would
]have to develop an appropriate
progress. As discussed above, EPA has
demonstration that the measures they
determined that CAIR does so with
respect to SO2 and NOx from EGUs in employ make greater reasonable
progress than would BART ~or any
the CAIR region.
Moreover, the fact that BART and
affected source categories, if the State
CAIR originate from different provisions wanted its CAIR-required reductions to
of the CAA does not mean that CAIR
substitute for source-by-source BART.
and BART emissions reductions would
(6) We disagree with commenters who
be additiv~ if BART-eligible EGUs in the asserted that CAIR should satisfy BART
CAIR program were required to install for States that are subject to CAIR only
and opera~:e BART. Such source specific tbr ozone season NOx. We explained in
control requirements would simply
the final CAIR preamble that a State
subject to CAIR for NOx purposes only
result in a redistribution of emission
reductions, as other EGUs could buy the would have to make a supplementary
excess allowances generated by the
demonstration that BART has been
installation of controls at BART units.
satisfied for SO2, as well as for NOx on
The net result would be the same level
an annual basis. We wish to clarify here
of emission reductions, but at a higher
that a State which is only subject to
total cost, because the ability of the
(;AIR for NOx, but which also chooses
market to find the most cost effective
to participate in the CAIR trading
program for both SO~ and NOx, may
emission reductions would be
constrained.
consider BART to be satisfied for both
(3) Although regional haze rule
SO2 and NOx from EGUs. Because we
section 308(e)(2) is not directly
modeled these States as controlling for
applicable, as the CAIR is covered by
both SO2 and NOx in the CAIR NFR, our
the special provision newly codified at better than BART demonstration
section 308(e)(4), this determination is presented in that action would be valid
consistent with the policy contained in
in that scenario. Conversely, if such
section 308(e)(2) requiring in-lieu of
States choose to participate only in the
BART programs be based on emissions
ozone season NOx trading program, the
reductions "surplus to reductions
updated projections presented in
resulting from measures adopted to
today’s action demonstrate tlhat BART
meet requirements as of the baseline
would be satisfied for NOx, but such
date of the SIP." The baseline date for
states would still need to address BART
regional haze SIPs is 2002;84 therefore for SO2 emissions from EGUs.
CAIR reductions are surplus to
(7) We noted in the final CAIR
preamble that although we believe it is
reguirements as of that year.
~4) We agree with commenters that it unlikely that a State or FLM will :find it
was premature to make a final
necessary to certify reasonably
determination whether CAIR makes
attributable visibility impairment at any
greater reasonable progress than BART
C, lass I area, as a legal matter that
in the final CAIR because at that time
possibility exists. That is, the
determination that CAIR makes greater
~4 See Memorandum from Lydia Wegman and
reasonable progress than BART is made
Peter Tsirigotis, 2002 Base Year Emission Inventory
iu the context of BART for regional haze
SIP Planning: 8-br Ozone, PM~ s, and Regional Itaze
under CAA 169B, and does not preclude
Programs, November 8, 2002. http://www.epa.gov/
ttn/oarpg/tl/ :’nemoranda/2OO2bye~m.pdf.
a finding of reasonably attributable
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impairment under CAA 169A. The CAIR
cap and trade program does not include
geographic enhancements to
a, ccommodate the situation where BART
is required based on reasonable
attribution at a source which
participates in the trading program, but
States retain the discretion to include
such enhancements in their SIPs.
(8) Our determination that CAIR
makes greater reasonable progress than
BART for EGUs is not a determination
that CAIR satisfies all reasonable
progress requirements in CAIR affected
States. Each State, whether in the CAIR
region or not, is required to set
reasonable progress goals for each Class
I area within the State as required in
regional haze rule section 308(d)(1), and
to develop long term strategies,
considering all anthropogenic sources of
visibility impairing pollutants, as
required by section 308(d)(3).
In setting the reasonable progress
goals, the State is to consider the
amount of visibility improvement
needed to achieve a uniform rate of
progress towards natural background
conditions in the year 2064. (This
uniform rate of progress is sometimes
referred to as the default glide-path).
The State is also to consider the
statutory reasonable progress factors
contained in CAA section 169A(g)(1).85
In doing so, we anticipate that States
will take into account the degree to
which CAIR emissions reductions are
projected to bring visibility conditions
at its Class I areas in line with the
default glide path. In some States, the
improvements expected from CAIR,
combined with the application of the
reasonable progress factors to other
source sectors, may result in a
determination that few additional
emissions reductions are reasonable for
the first long term strategy period.
Nonetheless, each State is required to
set its reasonable progress goals as
provided by the regional haze rule and
cannot assume that CAIR will satisfy all
of its visibility-related obligations.
V. Statutory and Executive Order
Reviews
A. Executive Order 12866: Regulatory
Planning and Review
Under Executive Order 12866 (58 FR
5:1735, October 4, 1993), EPA must
determine whether the regulatory action
is "significant" and, therefore, subject to
Office of Management and Budget
8~ Similar to the BART factors, the reasonable
progress factors are: the cost of compliance, the
time necessary for compliance, the energy and
nonair quality environmental impacts of
compliance, and the remaining useful life of any
existing sources subject to such requirements.
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(OMB) review and the requirements of
the Executive Order. The Order defines
"significant reguJatory action" as one
that is likely to result in a rule that may:
(1) Have an annual effect on the
economy of $100 million or more or
adversely affect in a material way the
economy, a sector of the economy,
productivity, competition, jobs, the
environment, public health or safety, or
State, local, or Tribal governments or
communities;
(2) Create a serious inconsistency or
otherwise interfere with an action taken
or planned by another agency;
(3) Materially alter the budgetary
impacts of entitlements, grants, user
fees, or loan programs or the rights and
obligations of recipients thereof; or
(4) Raise novel legal or policy issues
arising out of legal mandates, the
President’s priorities, or the principles
set forth in the Executive Order.
Pursuant to the terms of Executive
Order 12866, it has been determined
that this rule is a "significant regulatory
action," thus EPA has submitted this
rule to OMB for review. The drafts of
the rules submitted to OMB, the
documents accompanying such drafts,
written ccmments thereon, written
responses by EPA, and identification of
the changes made in response to OMB
suggestions or recommendations are
available for public inspection at EPA’s
Air and Radiation Docket and
Information Center (Docket Number
OAR-2002-0076). The EPA has
prepared the document entitled
"Regulatory Impact Analysis of the
Final Clean Visibility Interstate Rule or
Guidelines for Best Available Retrofit
Technology Determinations Under the
Regional Haze Regulations" (RIA) to
address the requirements of this
executive order.
1. What Economic Analyses Were
Conducted for the Rulemaking?
The analyses conducted for this final
rule provide several important analyses
of impacts on public welfare. These
include ar~ analysis of the social
benefits, social costs, and net benefits of
three possible regulatory scenarios that
States may follow to implement the
BART rule and guidelines. The
economic analyses also address issues
involving requirements of the
Paperwork Reduction Act (PRA),
potential small business impacts,
unfunded mandates (including impacts
for Tribal governments), environmental
justice, children’s health, energy
impacts, and other statutory and
executive order requirements.

would require 750 MW power plants to
meet specific control levels of either 95
percent control or controls of 0.15 lbs/
NIMBtu, for each EGU greater than 200
MW, unless the State determines that an
alternative control level is justified
based on a careful consideration of the
statutory factors.~6 Thus, for example, if
the source convincingly demonstrates
unique circumstances affecting its
ability to cost-effectively reduce its
emissions, the State may take that into
account in determining whether the
presumptive levels of control are
appropriate for the facility. For an EGU
greater than 200 MW in size, but located
at a power plant smaller than 750 MW
in size, States may also find that such
controls are cost-effective when taking
into consideration the costs of
compliance in the BART analysis in
applying the five factor test for the
BART determination. In our analysis we
have assumed that no additional
controls will occur where units have
a. Control Scenarios
existing scrubbers and that no controls
Today’s rule sets forth presumptive
will occur for oil-fired units. While
requirements for States to require EGUs these levels may represent current
¯ to reduce SO2 and NOx emissions for
control capabilities, we expect that
units greater than 200 megawatts (MW) scrubber technology will continue to
:in capacity at plants greater than 750
improve and control costs will continue
MW in capacity that significantly
to decline.
,contribute to visibility impairment in
For NOx, for those large EGUs that
Federal Class I areas (national parks).
have already installed selective catalytic
The analysis conducted in the RIA
reduction (SCR) or selective nonpresents alternative control scenarios of catalytic reduction (SNCR) during the
possible additional controls for F, GUs
ozone season, States should require the
located at plants less than 750 MW in
same controls for BART. However, those
capacity. The EPA also calculated the
controls should be required to operate
amount of SO2 and NOx emissions
year-round for BART. For sources
reductions for several illustrative
currently using SCR or SNCR for part of
scenarios that reflect alternative State
tihe year, states should presume that the
actions regulating industries with nonuse of those same controls year-round is
EGU sources. The analyses conducted
highly cost-effective. For other sources,
include three regulatory alternative
the guidelines establish presumptive
scenarios that States may choose to
emission levels that vary depending
follow to comply with BART. The
largely upon boiler type and fuel
alternatives include three scenarios of
burned. For coal-fired cyclone units
increasing stringency--Scenario 1,
with a size greater than 200 MW, our
Scenario 2, and Scenario 3. A brief
analysis assumes these units will install
discussion of the these alter:natives for
SCR. For all other coal-fired units, our
the EGUs and all other sources follows. analysis assumed these units will install
More details of the alternative control
current combustion control technology.
scenarios and associated control costs
In addition, we assume no additional
are discussed in the RIA.
controls for oil and/or gas-fired steam
units.
i. Electric Generating Units
We present alternative regulatory
In the revised BART guidelines, we
scenarios. Scenario 2 represents our
have included presumptive control
application of the presumptive limits
levels for SO2 and NOx emissions from described above to all BART eligibility
coal-fired electric generating; units
EGUs greater than 200 MW. For
greater than 200 megawatts (MW) in
Scenario 1, we assume that only 200
capacity at plants greater than 750 MW
MW BART-eligible EGUs located at
in capacity. Given the similarities of
facilities above 750 MW capacity will
these units to other BART-eligible coal- comply with the SO~ requirements and
fired units greater than 200 MW at
NOx controls. In this scenario, no
plants 750 MW or less, EPA’s guidance
suggests that States control such units at
86 These levels are commonly achievable by flue
similar levels for BART. The guidelines gas desulfurization controls ("scrubbers").
2. What Are the Benefits and Costs of
This Rule?
The benefit-cost analysis shows that
substantial :net economic benefits to
society are likely to be achieved due to
reductions in emissions resulting from
this rule. The results detailed below
show that this rule would be beneficial
to society, with annual net benefits
(benefits less costs) ranging from
approximately $1.9 to $12.0 billion in
2015. These alternative net benefits
estimates reflect differing assumptions
about State actions taken to implement
BART and about the social discount rate
used to estimate the annual value of the
benefits and costs of the rule. All[
amounts are reflected in 1999 dollars.
The range of benefits and costs reported
for the BART represent estimates of
EPA’s assessment of State actions that
will likely he taken to comply with the
BART rule and guidelines.
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facilities less than 750 MW capacity are
assumed ~:o install BART controls. For
Scenario 1, we assume that units with
existing SCRs will operate those SCR
units year round annually. In contrast in
Scenario 3, we analyzed SO2 controls
equivalent to 95 percent reductions or
0.1 lbs per MMBtu on all previously
uncontrolled units. NOx controls for
this most stringent scenario presume
SCRs will be installed on all units
greater than 100 MW capacity and
combustion controls will be installed on
units greater than 25 MW but less than
100 MW capacity. The EPA analyzed
the costs of each BART scenario using
the Integrated Planning Model (IPM).
The EPA has used this model
extensively in past rulemakings to
analyze the impacts of regulations on
the power sector.
The analysis presented assumes that
BART-eligible EGUs affected by the
Clean Air Interstate Rule (70 FR 25162)
have met the requirements of this rule.
Thus, no additional controls for EGUs
beyond CAIR are anticipated or
modeled for the 28 State plus District of
Columbia CAIR region. In addition, we
are assuming no additional SO2 controls
for sources located in States of Arizona,
Utah, Oregon, Wyoming, and New
Mexico or Tribal lands located in these
States due to agreements made with the
Western Regional Air Partnership
(WRAP).
it. Sources Other Than Electric
Generating Units
As previously discussed there are 25
source categories potentially subject to
BART in addition to EGUs (referred to
as non-EGU source categories) as
defined by the CAA. The EPA evaluated
a set of SO2 and NOx emission control
technologies available for these source
categories and estimated the associated
costs of control using AirControlNET.
The control scenarios evaluated reflect
control measure cost caps of up to
$1,000 per ton (Scenario 1), $4,000 per
ton (Scenario 2), and $10,000 per ton
(Scenario 3). The EPA also conducted a
cost analys.is for control costs of up to
$2,000 per ton and $3,000 per ton, and
the results of this analysis are presented
in the RIA. The analysis consists of
applying SO~ and NOx controls to each
non-EGU source category up to the
specified cost per ton "cap" in each
scenario. These cost per ton caps are
specified in average cost terms. As
control stringency is increased, the
marginal costs are also estimated for
each non-EGU source category. The
scenarios examined are based on the
costs of technologies such as scrubbers
for SO2 co~trol, and varying types of
technologies for NOx control. Scrubbers

are the most common type of SO2
control for ~nost non-EGU sources for
each scenario, while combu stio~
controls such as low NOx burners (LNB)
and post-combustion controls such as
selective noncatalytic reduction (SNCR)
and selective catalytic reduction (SCR)
are commonly applicable to most of the
non-EGU source categories. Combustion
controls are commonly appi~.ied as part
of Scenario 1, while SNCR and SCR are
more commonly applied either by
themselves or in combination with
,combustion controls as part of Scenarios
2 and 3. Analyses are not a~ailable for
,~ of the 25 nonoEGU source categories,
]because there are no available control
:measures for these sources or there are
no sources in these categories included
!in the non-EGU emissions data utilized
in these analyses. All of these results are
estimated using a nationwide database
of BART-eligible non-EGU sources that
is based on information collected from
Regional Planning Organizations (RPOs)
in the fall of 2004.
b. Baseline and Year of Ana]iysis
The final rule sets forth the guidelines
for States and Tribes for meeting the
BART requirements under the CAA and
the Regional Haze Rule. The Age:ncy
considered all promulgated CAA
requirements and known State actions
in the baseline used to deve].op the
estimates of benefits and costs for this
rule including the recently promulgated
Clean Air Interstate Rule (70 FR 25162)
and the proposal to include New Jersey
and Delaware in the final CAIR region
for fine particulate matter (7~) FR
25408). However, EPA did not include
within the baseline the actions States
raay take to implement the ozone and
PMa._s NAAQS standards nor the
recently prmnulgated Clean Air Mercury
Rule. No additional SO2 con[rols were
assumed for any EGUs within the five
WRAP States of Utah, Arizona,
Wyoming, Oregon or New Mexico that
have existing agreements to achieve
reduction goals.
In the analysis, the controls and
reductions are assumed to be required
in 2015, a date that is generally
consistent with the expected timi:ng of
the rule. States must submit SIPs
relevant to the BART requirements in
January 2008. After approval of the SIP,
there is a 5 year compliance ,:late. Thus,
controls are likely to be installed and in
operation by the end of 2013 or the
beginning of 2014 to comply with the
rule. In addition, EPA had existing
inventories, ~nodeling, and base case
runs for 2015 to use for the analysis.
The year 2015 is used in this analysis.
All estimates presented in this report
represent annualized estimates of the
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benefits and costs of BART in 2015
rather than the net present value of a
stream of benefits and costs in these
particular years of analysis.
c. Cost Analysis and Economic Impacts
For the affected region, the projected
annual private incremental costs of
BART to the power industry (EGU
source category) range from $253 to
$896 million in 2015 depending upon
the scenario evaluated. These costs
represent the private compliance cost to
the electric generating industry of
reducing NOx and SO2 emissions that
EPA believes States may require to
comply with BART.
In estimating the net benefits of
regulation, the appropriate cost measure
is "social costs." Social costs represent
the welfare costs of the rule to society.
These costs do not consider transfer
payments (such as taxes) that are simply
redistributions of wealth. The social
costs of this rule for the EGU sector only
are estimated to range from
approximately $119 to $567 million in
2015 assuming a 3 percent discount
rate. These EGU sector costs become
$141 to $688 million in 2015 assuming
a 7 percent discount rate.
Overall, the impacts of the BART are
modest, particularly in light of the large
benefits we expect. Retail electricity
prices are projected to increase roughly
0.1 percent with BART in the 2015
timeframe under Scenario 2. Coal-fired
generation, as well as coal production
and natural gas-fired generation are
projected to remain essentially
unchanged as a result of this rule. It is
a~so not expected that BART will
change the composition of new
generation built to meet growth in
electricity demand. BART is also not
expected to impact coal or natural gas
prices.
For today’s rule, EPA analyzed the
costs for the EGU source category using
the Integrated Planning Model (IPM).
The IPM is a dynamic linear
programming model that can be used to
examine the economic impacts of air
pollution control policies for SO2 and
NOx throughout the contiguous U.S. for
the entire power system. Documentation
for IPM can be found in the docket for
this rulemaking or at l~ttp://
www.epa.goy/airmarkets/epa-ipm.
The EPA also conducted an analysis
of State actions in requiring emission
controls for BART eligible sources in the
non-EGU source categories. For the
nation, the projected annual private
incremental costs range from $150
million to $2.24 billion for industries
with affected non-EGU sources. This
cost range results from different
assumptions about possible actions
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States may take to comply with BART
and alternative discount rates of 3 and
7 percent. The non-EGU private
incremen’!al control cost estimates are
assumed to approximate the social costs
of the rule for the non-EGU sector. The
EPA analyzed the costs to non-EGUs
sources using AirControlNET. The
AirControlNET is a software tool that
can be used to estimate the private costs
and emission reductions of air pollution
control policies for SO2, NOx, and other
criteria pollutants throughout the
contiguous U.S. for all manufacturing
industries and many other industries.
Documentation for AirControlNET can
be found in the docket for this
rulemaking or at http://www.epa.gov/
ttn/ecas/AirCon trolNET.h tin.
In sumr,3ary, the EPA estimates that
the annual social costs of this rule for
the EGU and non-EGU source categories
range from approximately $0.3 to $2.9
billion annually, based ou alternative
scenarios ~f State actions in response to
the BART rule and guidelines assuming
3 or 7 percent discount rates. Estimates
are refiecb~d in 1999 dollars.
d. Human Health Benefit Analysis
Our analysis of the health and welfare
benefits associated with this rule are
presented in this section. Briefly, the
analysis projects major benefits from
implementation of the rule in 2015. As
described below, thousands of deaths
and other serious health effects would
be prevenled. We are able to monetize
annual benefits ranging from
approximately $2.2 to $14.3 billion in
2015. This range reflects different
assumptions about States actions in
response to the BART rule and the
applicable discount rate (3 percent or 7
percent).
Table IV-1 presents the primary
estimates of reduced incidence of PMand visibility-related health effects for
2015 for the regulatory control strategy
the EPA expects States may follow to
comply with BART. In 2015 for
Scenario 2, we estimate that PM-related

annual benefits include apl:~roximately table also indicates with a "B" those
1,600 fewer premature fatalities, 890
additional health and environmental
fewer cases of chronic bronchitis, 2,200 benefits of the rule that we were unable
fewer non-fatal heart attack.s, 2300 fewer to quantify or monetize. These effects
hospitalizations (for respiratory and
are additive to the estimate of total
cardiovascular disease com]3inecl-benefits. A listing of the benefit
admissions and emergency room. visits) categories that could not be quantified
or monetized in our benefit estimates
and result in significant reductions in
are provided in Table IV-4. We are not
days of restricted activity due to
respiratory illness (with an estimate of able to estimate the magnitude of these
unquantified and unmonetized benefits.
one million fewer cases) and
approximately 170,000 fewer work-loss While EPA believes there is
considerable value to the public for the
days. We also estimate substantial
health improvements for children from PM-related benefit categories that could
reduced upper and lower respiratory
not be monetized, we believe these
benefits may be small relative to those
illness, acute bronchitis, and asthma
,attacks.
categories we were able to quantify and
Ozone health-related benefits are
monetize. In contrast, EPA believes the
expected to occur during th,? summer
monetary value of the ozone-related
ozone seaso:n (usually ranging from May premature mortality benefits could be
Io September in the Eastern U.S.). Since substantial, but we were unable to
we did not conduct ozone modeling for estimate the benefits for this
this rulemaking, we are unable to
rulemaking.
quantify or monetize the ozone related
e. Quantified and Monetized Welfare
benefits that will likely result from
Benefits
BART.
Only a subset of the expected
Table IV-2 presents the estimated
visibility benefits--those for Class I
monetary value of reductio~ts in the
incidence of health and welfare effects. areas in the southeastern and
southwestern U.S. are included in the
Annual PM-related health banefits and
visibility benefits are estimated to range monetary benefits estimates we project
from approximately $2.2 to $14.3 billion for this rule. We believe the benefits
associated with these non-health benefit
annually. This range of estimates
categories are likely significant. For
reflects different scenarios about States
example, we are able to quantify
actions in response to the BART :rule
significant visibility improvements in
and the applicable discount rate (~
percent or 7 percent). Estimated annual Class I areas in the Northeast and
visibility benefits in southeastern and
Midwest, but are unable at present to
southwestern Class I areas range from
place a monetary value on these
approximately $80 million to $420
improvements. Similarly, we anticipate
~nillion annually in 2015. A31 monetized improvement in visibility in residential
estimates are stated in 1999S. These
areas where people live, work and
estimates account for growth in real
recreate in the nation for which we are
gross domestic product (GDP) per capita currently unable to monetize benefits.
between the present and 201.5. As the
For the Class I areas in the southeastern
table indicates, total benefits are driven and southwestern U.S., we estimate
primarily by the reduction iu premature annual benefits ranging from $80 to
fatalities each year. Reductions in
$420 million beginning in 2015 for
premature mortality account for over 90 visibility improvements. The value of
percent of total benefits.
visibility benefits in areas where we
Table IV-3 presents the total
were unable to monetize benefits could
rnonetized net benefits for 2015. This
also be substantial.

TABLE IV-1 .--CLEAN AIR VISIBILITYRULE: ESTIMATED REDUCTION ININCIDENCE OF ADVERSE HEALTH EFFECTS IN
2015 ~,b
Health Effect

Incidence reduction
Scenario 1

PM-Related Endpoints:
Premature mortalityc
Adult, age 30 and over ......................................................................................
infant, age <1 year ............................................................................................
Chronic bronchitis (adult, age 26 and over) .............................................................
Non-fatal myocardial infarction (adults, age 18 and older) ......................................
Hospital admissions--respiratory (all ages)d ...........................................................
Hospital admissions---cardiovascular (adults, age >18)e ........................................
Emergency room visits for asthma (age 18 years and younger) ............................
Acute b~’onchitis (children, age 8-12) ......................................................................

Scenario 2

4OO
1
23O
57O
140
120
37O
550

1,600
4
89O
2,200
510
45O
1,300
2,100

Scenario 3

2,300
5
1,300
3,000
72O
64O
1,80O
3,000

Federal Register/Vol. 70, No. 128/Wednesday, July 6, 2005 / Rules and Regulations

39147

TABLE IV-1 .--CLEAN AIR VISIBILITY RULE:ESTIMATED REDUCTION IN INCIDENCI-- OF ADVERSE HEALTH EFFECTS IN
2015 a,b--Continued
Incidence reduction
Health Effect

Scenario 1

Lower respiratory symptoms (children, age 7--14) ...................................................
Upper respiratory symptoms (asthmatic children, age 9-18) ..................................
Asthma exacerbation (asthmatic children, age 6-18) ..............................................
Work loss days (adults, age 18-65) ........................................................................
Minor restricted-activity days (MRADs) (adult age, 18-65) .....................................

6,600
5,000
8,100
44,000
260,000

Scenario 2
25,000
19,000
31,000
170,000
1,000,000

Scenario 3
36,000
27,OOO
44,000
240,000
1,400,000

~lncidences are rounded to two significant digits. These estimates represent benefits from BART nationwide. The modeling used to derive
these incidence estimates assumes the final CAIR program in the baseline including the CAIR promulgated rule and the proposal to include SO2
and annual NO× controls for New Jersey and Delaware. Modeling used to develop these estimates assumes annual SO2 and NOx controls for
Arkansas fer CAIR resulting in a slight understatement of the reported benefits and costs for BAP, T. The recently promulgated CAMR has not
been considered in the baseline for BART.
bOzone benefits are expected for BART, but are not estimated for this analysis.
c Adult premature mortality based upon studies by Pope et al., 2002. Infant premature mortality is based upon studies by Woodruff, Grillo, and
Schoendorf, 1997.
d Respiralory hospital admissions for PM include admissions for chronic obstructive pulmonary disease (COPD), pneumonia, and asthma.
e Cardiow]scular hospital admissions for PM include total cardiovascular and subcategories for ischemic heart disease, dysrhythmias, and
heart failure.

TABLE IV-2. ESTIMATED MONETARY VALUE OF REDUCTIONS IN INCIDENCE OF HEALTH AND WELFARE EFFECTS FOR THE
CLEAN AIR VISIBILITY RULE IN 2015
[In millions of 1999511
Scenario 1
Health Effects:
Premat Jre mortality~.a
Ad~JIt >30 years
3 percent discount rate ........................................................................
$2,330
7 percent discount rate ........................................................................
1,960
Infant <1 year ...............................................................................................
6.12
Chronic bronchitis (adults, 26 and over) ............................................................
90.5
Nonfatal acute myocardial infarctions
49.3
3 percent discount rate ...............................................................................
7 percent discount rate ...............................................................................
45.8
Hospital admissions for respiratory causes .......................................................
1.07
Hospital admissions for cardiovascular causes ..................................................
2.6
0.;.~07
Acute bronchitis (children, age 8-12) ................................................................
Lower respiratory symptoms (children, 7-14) .......................................................
0.’109
0.137
Upper respiratory symptoms (asthma, 9-11) .......................................................
Emergency Room Visits for Asthma (age 18 years and younger) ....................
0.106
Asthma exacerbations ........................................................................................
0.367
Work loss days ...................................................................................................
5.56
Minor restricted-activity days (MRADs) ..............................................................
13.8
Welfare Effects:
Recreational visibility, 81 Class I areas .............................................................
84
Monetized Total ’~
Base Estimate:
3 percent discount rate ........................................................................
7 percent discount rate ........................................................................

2,600+B
2,200+B

Scenario 2

$9,180
7,730
23.8
353

Scenario 3

$13,000
10,900
34.2
498

189
175
4.03
10.0
0.79
0.415
0.523
0.362
1.4
22.4
54.1

264
245
5.65
14.1
1.12
0.587
0.74
0.51
1.98
31.5
76.3

239

416

10,100+B
8,600+B

14,300+B
12,200+B

aMonetary benefits are rounded to three significant digits. These estimates are nationwide with the exception of visibility benefits. Visibility
benefits relate to Class I areas in the southeastern and southwestern United States. Ozone benefits are expected for BART, but have not been
estimated for this analysis. The benefit estimates assume the final CAIR program in the baseline tl~at includes the CAIR promulgated rule and
the proposal to include SO= and annual NOx controls for New Jersey and Delaware. Modeling used to develop the CAIR baseline estimates assumes annual SO2 and NOx controls for Arkansas resulting in a slight understatement of the reported benefits and costs for BART. The recently
promulgated CAMR is not considered in the baseline for BART.
b Monetary benefits adjusted to account for growth in real GDP per capita between 1990 and the analysis year of 2015.
c Valuation assumes discounting over the SAB-recommended 20-year segmented lag structure described in Chapter 4. Results show 3 percent
and 7 percent discount rates consistent with EPA and OMB guidelines for preparing economic analyses (U.S. EPA, 2000; OMB, 2003).
dAdult premature mortality based upon studies by Pope et al., 2002. Infant premature mortality based upon studies by Woodruff, Grillo, and
Schoendorf, 1997.
’~ B represents the monetary value of health and welfare benefits not monetized. A detailed listing is provided in Table IV-4. Totals rounded to
nearest $100 million, and totals may not sum due to rounding.
TABLE IV-3.~SUMMARY OF ANNUAL BENEFITS, COSTS, AND NET BENEFITS OF THE CLEAN AIR VISIBILITY RULE IN 2015 ~
[£,illions of 19995}
Description
Social costs t’

Scenario 1

Scenario 2

Scenario 3
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TABLI-- IV-3.--SUMMARY OF ANNUAL BENEFITS, COSTS, AND NET BENEFITS OF THE CLEAN AIR VISIBILITY RULE IN
2015 ~---Continued
[Billions of 19995]
Description

Scenario 1

3 percent discount rate .........................................................................................................
7 percent discount rate .........................................................................................................
Social benefits ~. J. c
3 percent discount rate ..........................................................................................................
7 percent discount rate .........................................................................................................
Health-related benefits:
3 percent discount rate .........................................................................................................
7 percent discount rate .........................................................................................................
Visibility benefits ..........................................................................................................................
Net benefits (benefits-costs) o. r
3 percent discount rate .........................................................................................................
7 percent discount rate .........................................................................................................

Scenario 2

Scenario 3

$0.4
0.3

$1.4
1.5

2.6+B
2.2+B

10.1 + B
8.6+B

14.3 + E
12.2 + E

2.5
2.1
0.08

9.8
8.4
0.24

13.5
11.£
0.42

2.2 + B
1.9 + B

8.7 + B
7.1 + B

12.0 + E
9.3 + E

,All estimates are rounded to three significant digits and represent annualized benefits and costs anticipated for the year 2015. Estimates assume a complete CAIR program in the baseline including the CAIR promulgated rule and the proposal to include SO2 and annual NOx controls
for New Jersey and Delaware. Modeling used to develop the CAIR baseline estimates assumes annual SO2 and NOx controls for Arkansas resulting in a slight understatement of the reported benefits and costs for BART. The recently promulgated CAMR is not considered in the baseline
for BART.
~ Note that costs are the annualized total costs of reducing pollutants including NOx and SO2 for ’[he EGU source category in areas outside the
CAIR region and excluding additional SO2 controls for the WRAP 309 States of UT, AT, WY, OR er NM and include costs for non-EGU sources
nationwide. The discount rate used to conduct the analysis impacts the control strategies chosen for the non-EGU source category resulting in
greater level of controls under the 3 percent discount rate for Scenario 1.
~As this table indicates, total benefits are driven primarily by PM-related health benefits. The reduction in premature fatalities each year accounts for over 90 percent of total monetized benefits in 2015. Benefit estimates in this table are nationwide (with the exception of visibility) and
reflect NOx and SO2 reductions. Ozone benefits are expected to occur for this rule, but are not estimated in this analysis. Visibility benefits represent benefits in Class I areas in the southeastern and southwestern United States.
J Not all possible benefits or disbenefits are quantified and monetized in this analysis. B is the sum of all unquantified benefits and disbenefits.
Potential benefit categories that have not been quantified and monetized are listed in Table IV-4.
~Valuation assumes discounting over the SAB-.recommended 20-year segmented lag structure described in Chapter 4. Results reflect 3 percent and 7 percent discount rates consistent with EPA and OMB guidelines for preparing economic analyses (U.S. EPA, 2000; OMB, 2003).
rNet benefits are rounded to the nearest $100 rnillion. Columnar totals may not sum due to rounding.
TABLE IV--4.--UNQUANTIFIEF) AND NONMONETIZED EFFFCTS OF THE CLEAN AIR VISIBILITY RULE
Pollutanb’effect
Ozone--Health . . .................................................

Effects not included in primary estimates---changes in:

¯ Premature mortality ~.
Chronic respiratory damage.
Premature aging of the lungs.
Nonasthma respiratory emergency’ room visits.
Increased exposure to Uvb.
Hospital Admissions : respiratory.
Emergency room visits for asthma.
Minor restricted activity days.
School loss days.
Asthma attacks.
Cardiovascular emergency reom visits.
Acute respiratory symptoms.
Ozone--Welfare .................................................. Yields for:
--Commercial forests,
--Fruits and vegetables, and
--Commercial and noncommercial crops.
¯ Damage to urban ornamenta~ p~ants.
¯ Recreational demand from damaged forest aesthetics.
¯ Ecosystem functions.
¯ Increased exposure to UVb.
¯ Premature mortality: short-term exposuresd.
PM--Health ~. ......................................................
¯ Low birth weight.
¯ Pulmonary function.
¯ Chronic respiratory diseases other than chronic bronchitis.
¯ Nonasthma respiratory emergency room visits.
¯ Exposure to UVb (+/-)~.
¯ Visibility in many Class I areas.
PM--Welfare .......................................................
¯ Residential and recreational visibility in non-Class ~ areas.
¯ Soiling and materials damage.
¯ Ecosystem functions.
¯ Exposure to UVb (+/-)~.
Nitrogen and Sulfate Deposition--Welfare ......... ¯ Commercial forests due to acidic sulfate and nitrate deposition.
¯ Commercial freshwater fishing due to acidic deposition.
¯ Recreation in terrestrial ecosystems due to acielic deposition.
¯ Existence values for currently healthy ecosystems.
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TABLE IV-4.--UNQUANTIFIED AND NONMONETIZED EFFECTS OF THE CLEAN AIR VISIBILITY RULE--Continued
Pollutant/effect

Effects not included in primary estimates---changes in:

¯
¯
¯
¯
Mercury Health g ..................................................¯
¯
¯
¯
¯

Commercial fishing, agricult~.~re, and forests due to nitrogen deposition.
Recreation in estuarine ecosystems due to nitrogen deposition.
Ecosystem functions.
Passive fertilization due to r~itrogen deposition.
Incidence of neurological disorders.
Incidence of learning disabilities.
Incidence of developmental delays.
Potential reproductive effects~.
Potential cardiovascular effectsr, including:
--Altered blood pressure regulation r
--Increased heart rate variability ~
--Incidence of myocardial ir~farction f
Mercury Deposition Welfare g .............................. ¯ Impacts on birds and mamrnals (e.g., reproductive effects).
¯ Impacts to commercial, subsistence, and recreational fishing.
aln addition to primary economic endpoints, there are a number of biological responses that have been associated with ozone health effects
including increased airway responsiveness to stimuli, inflammation in the lung, acute inflammation and respiratory cell damage, and increased
susceptibility to respiratory infection. The public health impact of these biological responses may be partly represented by our quantified
endpoints.
~ Premature mortality associated with ozone is not currently included in the primary analysis. Recent evidence suggests that short-term exposures to ozone may have a significant effect on daily mortality rates, independent of exposure to PM. EPA is currently conducting a series of
meta-analyses of the ozone mortality epidemiology literature. EPA will consider including ozone mortality in primary benefits analyses once a
peer-reviewed methodology is available.
~ In addition to primary economic endpoints, there are a nurnber of biological [esponses that have been associated with PM health effects including morphological changes and altered host defense mechanisms. The public health impact of these biological responses may be partly represented by our quantified endpoints.
aWhile some of the effects of short term exposures are likely to be captured in the estimates, there may be premature mortality due to short
term exposure to PM not captured in the cohort study upon which the primary analysis is based.
~May res31t in benefits or disbenefits. See discussion in Section 5.3.4 for more details.
rThese are potential effects as the literature is insufficient.
~Mercury emission reductions are not anticipated for BART for the EGU source category due to the cap-and-trade program promulgated for
the Clean Air Mercury Rule (March 2005); however, the geographic location of mercury reductions may change as a result of this rule. EPA believes any such effects for these sources would be minimal. Mercury reductions are expected for the non-EGU source categories. The mercury
reduction for BART from the non-EGU source categories is expected to be small in comparison to reductions resulting from the recently promulgated Clean Air Interstate Rule and the Clean Air Mercury Rule (March 2005).

3. How Dc, the Benefits Compare to the
Costs of This Final Rule?
In estimating the net benefits of
regulation, the appropriate cost measure
is "social costs." Social costs represent
the welfare costs of the rule to society.
The social costs of this rule for the EGU
and non-EGU sector sources are
estimated to range from approximately
$0.3 to $2.9 billion in 2015. This range
depends upon the control scenario
assumed and applicable discount rates
of 3 percent and 7 percent. The net
benefits (social benefits minus social
costs) of the rule range from
approximately $1.9 + B billion or $12.0
+ B billion depending upon the scenario
evaluated and the applicable discount
rate (3 and 7 percent} annually in 2015.
Implementation of the rule is expected
to provide society with a substantial net
gain in social welfare based on
economic efficiency criteria.
There is uncertainty surrounding the
actions States are likely to take to
comply with the BART guidelines.
States will determine BART-eligible
sources based upon CAA criteria,
determine those BART-eligible sources
reasonably anticipated to cause or
contribute to visibility impairment in
Class I areas and then apply a 5 factor
test for BART determinations. The range

of estimated benefits, costs, and
resulting net benefits for BART reflects
the uncertainty concerning States
responses to BART and represents
EPA’s best estimates of the benefit-cost
outcomes of alternative compliance
scenarios.
The annualized cost of BART, as
quantified here, is EPA’s best
assessment of the cost of actions States
are likely to take to comply with the
rule. The EGU portion of these costs are
generated from rigorous economic
modeling of changes in the power sector
due to the BART rule and guidelines.
This type of analysis using I]?M has
v~ndergone peer review and been upheld
in Federal courts. The direct cost
includes, but is not limited to, capital
investments in pollution cor~trols,
operating expenses of the pollution
controls, inw~stments in new generating
sources, and additional fuel
expenditures. The EPA believes that
these costs reflect, as closely as possible,
the additional costs of the BART rule
and guidelines to industry. I-Iowever,
there may exist certain costs that EPA
has not quantified in these estimates.
These costs may include costs of
transitioning to the BART, such as the
costs associated with the retirement of
sma!ler or less efficient EGUs,

employment shifts as workers are
retrained at the same company or reemployed elsewhere in the economy.
Costs may be understated since an
optimization model was employed that
assumes cost minimization, and the
regulated community may not react in
the same manner to comply with the
rule. Although EPA has not quantified
these potential additional costs, the
Agency believes that they are small
compared to the quantified costs of the
program on the power sector. The
annualized cost estimates presented are
the best and most accurate based upon
available information.
The non-EGU portion of these costs
are generated from extensive cost
modeling based on applying illustrative
regulatory scenarios to the non-EGU
source categories. These costs represent
potential impacts to non-EGU sources
from State-imposed BART requirements.
The direct cost includes, but is not
limited to, capital investments in
pollution controls, operating and
maintenance expenses of the pollution
controls, and additional fuel
expenditures. The EPA believes that
these costs reflect, as closely as possible,
the potential additional costs of the
BART rule and guidelines to industries
with non-EGU sources. However, there
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may exist certain costs that EPA has not
quantified, in these estimates. These
costs may include costs of transitioning
to the BART rule and guidelines, such
as the cos~:s associated with the
retiremenL of smaller or less efficient
non-EGUs, employment shifts as
workers a::e retrained at the same
company ur re-employed elsewhere in
the economy, and costs associated with
applying both SO2 and NOx controls at
one facility at the same time. Costs may
be undersIated since the non-EGU cost
modeling presumed a least-cost
approach, and the potentially regulated
community may not react in the same
manner to comply with the rules.
Although EPA has not quantified these
costs, the .Agency believes that they are
small compared to the quantlfied costs
of the program on industries with
potentially affected non-EGU sources.
The annualized cost estimates presented
are the best and most accurate based
upon available information. In a
separate analysis, EPA estimates the
indirect costs and impacts of higher
electricity prices and costs applicable to
the non-EGU sectors on the entire
economy [see Regulatory Impact
Analysis f~r the Final Clean Visibility
Rule, Appendix A (June 2005)].
The costs presented here are EPA’s
best estimate of the direct private costs
of the BART rule and guidelines. For
purposes of benefit-cost analysis of this
rule, EPA has also estimated the
additional costs of BART using alternate
discount rates for calculating the social
costs, parallel to the range of discount
rates used in the estimates of the
benefits of BART (3 percent and 7
percent). Using these alternate discount
rates, the social costs of BART range
from $0.3 ~o $2.9 billion in 2015. (Note
the portion of these annual costs
associated with non-EGU sources
represents incremental private cost
estimates that are used as a proxy for the
social costs of the rule.)
Every benefit-cost analysis examining
the potent:ial effects of a clhange in
environmental protection requirements
is limited 1:o some extent by data gaps,
limitations in model capabilities (such
as geographic coverage), and
uncertainties in the underlying
scientific and economic studies used to
configure the benefit and cost models.
Gaps in the scientific literature often
result in the inability to estimate
quantitative changes in health and
environmental effects. Gaps in the
economics literature often result in the
inability to assign economic values even
to those health and environmental
outcomes that can be quantified. While
uncertainties in the underlying
scientific and economics literatures

(that may result in overestimatio:n or
underestimation of benefits) are
discussed in detail in the economic
analyses and its supporting documents
and references, the key uncertai~ties
"which have a bearing on the, results of
l:he benefit-cost analysis of this rule
!include the following:
¯ Uncertainty concerning actions
States will undertake to coinply with
BART;
¯ EPA’s inability to quantify
]potentially significant benefit categories;
¯ Uncertainties in population :growth
and baseline incidence rates;;
¯ Uncertainties in projection of
emissions inventories and air quality
into the future;
¯ Uncertainty in the estimated
relationships of health and welfare
effects to changes in pollutant
concentrations including the shape of
the C-R function, the size of the effect
estimates, arid the relative toxicity of the
many components of the PM mixture;
¯ Uncertainties in exposure
estimation; and
¯ Uncertainties associated with the
effect of potential future actions to limit
emissions.
Despite these uncertainties, w~
believe the benefit-cost analysis
provides a reasonable indication of the
expected economic benefits of the
rulemaking in future years under a set
of reasonable assumptions.
In valuing reductions in premature
fatalities associated with PM, we used a
value of $5.5 million per statistical life.
This represe:nts a central value
consistent with a range of values from
$1 to $10 million suggested by recent
~neta-analyses of the wage-risk value of
statistical life (VSL) literature.87
The benefits estimates generated for
this rule are subject to a number of
assumptions and uncertainties, that are
discussed throughout the Regulatory
Impact Analysis document [Regulatory
Impact Analysis for the Final Clean Air
Visibility Rule (April 2005)]. As Table
IV-2 indicates, total benefits are driven
primarily by the reduction in pre:mature
fatalities eaclh year. Elaborati!ng on the
previous uncertainty discussion, some
key assumptions underlying the primary
estimate for the premature mortality
category include the following:
(1) EPA assumes inhalation of fine
particles is causally associated with
premature death at concentrations near
tlhose experienced by most Americans
c,n a daily basis. Plausible biological
mechanisms for this effect have been

hypothesized for the endpoints
included in the primary analysis and
tlhe weight of the available
epidemiological evidence supports an
assumption of causality.
(2) EPA assumes all fine particles,
regardless of their chemical
composition, are equally potent in
causing premature mortality. This is an
important assumption, because the
proportion of certain components in the
PM mixture produced via precursors
emitted from EGUs may differ
significantly from direct PM released
from automotive engines and other
industrial sources, but no clear
scientific grounds exist for supporting
differential effects estimates by particle
type.
(3) EPA assumes the C-R famction for
fine particles is approximately linear
within the range of ambient
concentrations under consideration. In
the PM Criteria Document, EPA
recognizes that for individuals and
specific health responses there are likely
threshold levels, but there remains little
evidence of thresholds for PM-related
effects in populations.88 Where
potential threshold levels have been
suggested, they are at fairly low levels
with increasing uncertainty about
effects at lower ends of the PMz5
concentration ranges. Thus, EPA
estimates include health benefits from
reducing the fine particles in areas with
varied concentrations of PM, including
both regions that are in attainment with
fine particle standard and those that do
not meet the standard.
The EPA recognizes the difficulties,
assumptions, and inherent uncertainties
in the overall enterprise. The analyses
upon which the BART rule and
guidelines are based were selected from
the peer-reviewed scientific literature.
We used up-to-date assessment tools,
and we believe the results are highly
useful in assessing this rule.
There are a number of health and
environmental effects that we were
unable to quantify or monetize. A
complete benefit-cost analysis of BART
requires consideration of all benefits
and costs expected to result from the
rule, not just those benefits and costs
which could be expressed here in dollar
terms. A listing of the benefit categories
that were not quantified or monetized in
our estimate are provided in Table IV4. These effects are denoted by "B" in
Table IV-3 above, and are additive to
the estimates of benefits.

87 Mrozek, J.R. and L.O. Taylor, W~mt determines
t~’~e value ~f a life? A Meta Analysis, Journal of
Policy Analysis and Management 21 (2), pp. 253270.

88 U.S. EPA. (2004). Air Quality Criteria for
Particulate Matter. Research Triangle Park, NC:
National Center for Environmental Assessment-RTP
O:[fice; Report No. EPA/600/P-99/002aD.
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4. What Are the Unquantified and
Unmonetized Benefits of BART
Emissions Reductions?
Important benefits beyond the human
health and welfare benefits resulting
from reductions in ambient levels of
PMz.s and ozone are expected to occur
from this rule. These other benefits
occur both directly from NOx and SO2
emissions reductions, and indirectly
through re,ductions in co-pollutants
such as mercury. These benefits are
listed in Table IV-4. Some of the more
important examples include: Reductions
in NOx and SO2 emissions required by
BART wil;. reduce acidification and, in
the case of NOx, eutrophication of water
bodies. Reduced nitrate contamination
of drinking water is another possible
benefit of l:he rule. This final rule will
also reduce acid and particulate
deposition that cause damages to
cultural monuments, as well as, soiling
and other :materials damage.
To illuslrate the important nature of
benefit categories we are currently
unable to monetize, we discuss two
categories of public welfare and
environm~,ntal impacts related to
reductions in emissions required by
BART: reduced acid deposition and
reduced eutrophication of water bodies.
a. What A~e the Benefits of Reduced
Deposition of Sulfur and Nitrogen to
Aquatic, Forest, and Coastal
Ecosystems?
Atmospheric deposition of sulfur and
nitrogen, more commonly known as
acid rain, occurs when emissions of SO2
and NOx react in the atmosphere (with
water, oxygen, and oxidants) to form
various acidic compounds. These acidic
compounds fall to earth in either a wet
form (rain, snow, and fog) or a dry form
(gases and particles). Prevailing winds
can transport acidic compounds
hundreds of miles, across State borders.
Acidic compounds (including small
particles such as sulfates and nitrates)
cause many negative environmental
effects, including acidification of lakes
and streams, harm to sensitive forests,
and harm to sensitive coastal
ecosystems.
i. Acid Deposition and Acidification of
Lakes and Streams
The extent of adverse effects of acid
deposition on freshwater and forest
ecosystems depends largely upon the
ecosystem’s ability to neutralize the
acid. The neutralizing ability [key
indicator is. termed Acid Neutralizing
Capacity (ANC)] depends largely on the
watershed’s physical characteristics:
geology, soils, and size. Waters that are
sensitive to acidification tend to be

]~ocated in small watersheds that have
few alkaline minerals and shallow soils.
Conversely, watersheds that contain
alkaline minerals, such as limestone,
tend to have waters with a high ANC.
Areas especially sensitive to
acidification include portions of the
Northeast (particularly, the Adirondack
and Catskill Mountains, portions of New
England, and streams in the midAppalachian highlands) and
southeastern streams.
ii. Acid Deposition and Forest
Ecosystem hnpacts
Current understanding of the effects
of acid deposition on forest .~cosystems
focuses on the effects of ecological
processes affecting plant up~:ake,
retention, and cycling of nutrients
within forest ecosystems. Re, cent studies
indicate that acid deposition is at least
partially responsible for decreases in
base cations (calcium, magnesium,
potassium, and others) from soils in the
northeastern and southeastern United
States. Losses of calcium from forest
soils and forested watersheds have now
been documented as a sensitive early
indicator of soil response to acid
deposition for a wide range of forest
soils in the United States.
In red spruce stands, a clear link
exists between acid deposition, calcium
supply, and sensitivity to abiotic stress.
Red spruce uptake and retention of
calcium is impacted by acid deposition
in two main ways: leaching of important
stores of calcium from needles and
decreased root uptake of calcium due to
calcium depletion from the soil and
aluminum mobilization. Th~,se changes
increase the sensitivity of red spruce to
winter injuries under normal winter
conditions in the Northeast, result in the
loss of needles, slow tree growth, and
impair the overall health and
productivity of forest ecosys~:ems in
many areas of the eastern United States,
In addition, recent studies of sugar
maple decline in the Northeast
demonstrate a link between low base
cation availability, high levels of
aluminum and manganese in. the :soil,
and increased levels of tree caortality
due to native defoliating insects.
Although sulfate is the primary cause
of base cation leaching, nitrate is a
significant contributor in wakersheds
that are nearly nitrogen saturated. Base
cation depletion is a cause for concern
because of the role these ions play in
surface water acid neutralization and
their importance as essential nutrients
for tree growth (calcium, magnesium
and potassium).
This regulatory action will decrease
acid deposition in the transport re,glen
and is likely to have positive effects on
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tlhe health and productivity of forest
systems in the region.
iii. Coastal Ecosystems
Since 1990, a large amount of research
has been conducted on the impact of
nitrogen deposition to coastal waters.
Nitrogen is often the limiting nutrient in
coastal ecosystems. Increasing the levels
of nitrogen in coastal waters can cause
significant changes to those ecosystems.
In recent decades, human activities have
accelerated nitrogen nutrient inputs,
causing excessive growth of algae and
leading to degraded water quality and
associated impairments of estuarine and
coastal resources.
Atmospheric deposition of nitrogen is
a significant source of nitrogen to ~nany
estuaries. The amount of nitrogen
entering estuaries due to atmospheric
deposition varies widely, depending on
the size and location of the estuarine
watershed and other sources of nitrogen
in the watershed. There are a few
estuaries where atmospheric deposition
of nitrogen contributes well over 40
percent of the total nitrogen load;
however, in most estuaries for which
estimates exist, the contribution from
a~:mospheric deposition ranges from 1530 percent. The area of the country with
the highest air deposition rates (30
percent deposition rates) includes many
estuaries along the northeast seaboard
from Massachusetts to the Chesapeake
Bay and along the central Gulf of
Mexico coast.
In 1999, National Oceanic and
Atmospheric Administration (NOAA)
published the results of a 5-year
national assessment of the severity and
extent of estuarine eutrophication. An
estuary is defined as the inland arm of
the sea that meets the mouth of a river.
The 138 estuaries characterized in the
study represent more than 90 percent of
total estuarine water surface area and
the total number of U.S. estuaries. The
study found that estuaries with
moderate to high eutrophication
re,presented 65 percent of the estuarine
surface area.

Eutrophication is of particular
concern in coastal areas with poor or
stratified circulation patterns, such as
the Chesapeake Bay, Long Island Sonnd,
and the Gulf of Mexico. In such areas,
the "overproduced" algae tends to sink
to the bottom and decay, using all or
most of the available oxygen and
thereby reducing or eliminating
populations of bottom-feeder fish and
sh~ellfish, distorting the normal
population balance between different
aquatic organisms, and in extreme cases,
causing dramatic fish kills. Severe and
persistent eutrophication often directly
impacts human activities. For example,
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fishery resource losses can be caused
directly by fish kills associated with low
dissolved oxygen and toxic blooms.
Declines in tourism occur when low
dissolved oxygen causes Noxious smells
and floating mats of algal blooms create
unfavorable aesthetic conditions. Risks
to human health increase when the
toxins from algal blooms accumulate in
edible fish and shellfish, and when
toxins become airborne, causing
respiratory problems due to inhalation.
According to the NOAA report, more
than half of the nation’s estuaries have
moderate to high expressions of at least
one of these symptoms’an indication
that eutrophication is well developed in
more than half of U.S. estuaries.
This rule is anticipated to reduce
nitrogen deposition in the nation. Thus,
reductions in the levels of nitrogen
deposition will have a positive impact
upon current eutrophic conditions in
estuaries and coastal areas in the
country.
5. Are There Health or Welfare
Disbenefits of the BART 3?hat Have Not
Been Quantified?
In contrast to the additional benefits
of the rule discussed above, it is also
possible that this rule will result in
disbenefits in some areas of the region.
Current levels of nitrogen deposition in
these areas may provide passive
fertilization for forest and terrestrial
ecosystems where nutrients are a
limiting factor and for some croplands.
The effects of ozone and PM on
radiative t:~ansfer in the atmosphere can
also lead to effects of uncertain
magnitude and direction on the
penetration of ultraviolet light and
climate. Ground level ozone makes up
a small percentage of total atmospheric
ozone (including the stratospheric layer)
that attenuates penetration of
ultraviolet---b (UVb) radiation to the
ground. The EPA’s past evaluation of
the information indicates that potential

disbenefits would be small, variable,
to generate, maintain, retain, or disclose
or provide information to or for a
and with too many uncertainties to
attempt quantification of relatively
Federal agency. This includes the time
small changes in average ozone levels
needed to review instructions; develop,
over the course of a year (EPA, 2005a).
acquire, install, and utilize technology
and systems for the purposes of
The EPA’s roost recent pro~isional
assessment of the currently available
collecting, validating, and verifying
information indicates that l:,otential but information, processing and
unquantifiable benefits may also arise
~naintaining information, and disclosing
from ozone-related attenuation of UVb
and providing information; adjust the
existing ways to comply with any
radiation (EPA, 2005b). Sulfate and
nitrate particles also scatter UVb, which previously applicable instructions and
can decrease exposure of horizontal
requirements; train personnel to be able
to respond to a collection of
surfaces to UVb, but increas~e exposure
.of vertical surfaces. In this case as well, information; search data sources;
both the magnitude and direction of the complete and review the collection of
effect of reductions in sulfate and nitrate information; and transmit or otherwise
disclose the information.
particles are too uncertain to quantify
An agency may not conduct or
(EPA, 2004). Ozone is a greenhouse gas,
and sulfates and nitrates can reduce the
sponsor, and a person is not required to
amount of solar radiation reaching the
respond to a collection of information
unless it displays a currently valid OMB
earth, but EPA believes that we are
control number. The OMB control
unable to quantify any net climatenumbers for EPA’s regulations in 40
related disbenefit or benefit associated
with the combined ozone and PM
CFR are listed in 40 CFR part 9.
reductions in this rule.
C. Regulatory Flexibility Act
B. Paperwork Reduction Act
EPA has determined that it is not
Today’s rule clarifies, but does not
necessary to prepare a regulatory
modify the information collection
flexibility analysis in connection with
requirements for BART. Th~,refore, this this final rule.
For purposes of assessing the impacts
action does not impose any new
information collection burden.
of today’s rule on small entities, small
However, the OMB has previously
entity is defined as: (1) A small business
as defined by the Small Business
approved the information collection
Administrations’ regulations at 13 CFR
requirements contained in the existing
iegulations [40 CFR Part 51] under the 121.201; (2) a small governmental
jurisdiction that is a government of a
provisions of the Paperwork Reduction
city, county, town, school district or
Act, 44 U.S.C. 3501 et seq. and has
assigned OMB control number 2060special district with a population of less
0421, EPA ICR number 1813.04. A copy than 50,000; and (3) a small
of the OMB approved Information
organization that is any not-for-profit
enterprise which is independently
Collection Request (ICR) may be
obtained from Susan Auby, Collection
owned and operated and is not
Strategies Division; U.S. Environmental dominant in its field.
Protection Agency (2822T); :1200
Table IV-5 lists potentially impacted
Pennsylvania Ave., NW, Washington,
BART industry source categories and
DC 20460 or by calling (202) 566-1672. the current applicable small business
Burden means the total time, effort, or criteria established by the Small
financial resources expended by persons Business Administration.

TABLE IV--5. POTENTIALLY AFFECTED BART SOURCE CATEGORIES AND SMALL BUSINESS SIZE STANDARDS
NAICS a
221112c.d .....................

Description

Size standard b

Fossil fuel-fired electric utility steam generating units ........................................................... electric output g 4 million
megawa~ hours.
212112 ......................... Bituminous Coal Underground Mining ...................................................................................500 Employees.
311221 ......................... Wet Corn Milling .......................... ~ ..........................................................................................
750 Employees.
311311 ......................... Sugarcane Mills ......................................................................................................................
500 Employees.
750 Employees.
311313 ......................... Beet Sugar Manufacturing ......................................................................................................
31214 ........................... Distilleries .................................................................................................................................
750 Employees.
321212 ..........................Softwood Veneer and Plywood Manufacturing ......................................................................500 Employees.
322121 ......................... Paper (except Newsprint) Mills (pt) .......................................................................................
750 Employees.
325188 ......................... All Other Basic Inorganic: Chemical Manufacturing (pt) ........................................................ 1,000 Employees.
325221 ......................... Cellulosic Organic Fiber Manufacturing .................................................................................
1,000 Employees.
325222 ......................... Noncellulosic Organic Fiber Manufacturing ...........................................................................1,000 Employees.
325182 ......................... Carbon Black Manufacturing (pt) ............................................................................................
500 Employees.
327213 ......................... Glass Container Manufacturing .............................................................................................
750 Employees.
327212 ......................... Other Pressed and Blown Glass and Glassware Manufacturing .......................................... 750 Employees.
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TABLE IV-5. POTENTIALLY AFFECTED BART SOURCE CATEGORIES AND SMALL BUSINESS SIZE STANDARDS--Continued
NAI CS a

Description

Size standard

750 Employees.
32731 ........................... Cement Manufacturing ...........................................................................................................
500 Employees.
32741 ........................... Lime Manufacturing ................................................................................................................
1,000 Employees.
331111 ......................... Iron and Steel Mills ................................................................................................................
331315 ......................... Aluminum Sheet, Plate, and Foil Manufacturing ...................................................................750 Employees.
750 Employees.
331319 ......................... Other Aluminum Rolling and Drawing ...................................................................................
500 Employees.
22121 ........................... Natural Gas Distributio£~ .........................................................................................................
North American Industry Classification System.
Small Business Administration Size Criteria.
Include NARCS categories for source categories that own and operate electric ~enerating units only.
Federal, State, or local government-owned and operated establishments are c’assified according to the activity in which they are engaged.

After considering the economic
impacts of today’s final rule on small
entities, EPA has concluded that this
action will not have a significant
economic :impact on a substantial
number of small entities. This final rule
will not impose any direct requirements
on small entities. The rule would apply
to States, ~:~ot to small entities.
Courts have interpreted the RFA to
require a regulatory flexibility analysis
only when small entities will be subject
to the requirements of the rule. See
Motor and Equip. Mfrs. Ass’n v. Nichols,
142 F. 3d 4:49 (D.C. Cir., 1998); United
Distribution Cos. v. FERC, 88 F. 3d
1105, 1170 (D.C. Cir., 1996); Mid-Tex
Elec. Co-op, Inc. v. FERC, 773 F. 2d
327, 342 (D.C. Cir., 1985) (agency’s
certification need only consider the
rule’s impact on entities subject to the
rule).
BART requirements in the regional
haze rule require BART determinations
for a select list of major stationary
sources defined by section 169A(g)(7) of
the CAA. However, as noted in the
proposed and final regional haze rules,
the State’s determination of BART for
regional haze involves some State
discretion in considering a number of
factors set forth in section 169A(g)(2),
including the costs of compliance.
Further, ~he final regional haze rule
allows States to adopt alternative
measures in lieu of requiring the
installation and operation of BART at
these major stationary sources. As a
result, the potential consequences of the
BART provisions of the regional haze
rule (as cla:dfied in today’s rule) at
specific sources are speculative. Any
requirements for BART will be
established by State rulemakings. The
States woui!d accordingly exercise
substantial intervening discretion in
implementing the BART requirements
of the regional haze rule and today’s
guidelines.
EPA has undertaken an illustrative
analysis to assess the potential small
business irnpacts of BART based upon
EPA’s assessment of the actions States

may take to comply with the, BART rule
and guidelines.
For this final rule, the engineering
analysis conducted for the rulemaking
identified 491 EGU units po’:entially
affected by the outcome of this rule.
Using unit ORIS 89 numbers and the
Energy Information Administration’s
publicly available 2002 electric
generator databases (Form E;A 860 and
Form EIA 861), we identified utility
names, nameplate capacity fgr affected
nnits, and net electricity generation
potentially affected by this r:ale. After
identifying these units, we e:×cluded
units that are located in CAIR regions in
order to identify those units most likely
affected by the BART regulatory
program. After an assessment of [he
ownership of these remaining units, we
iclentified 2 potentially affec[ed small
entities in the EGU sector. We used a
cost-to-sales approach (comparison of
expected annual costs of emission
controls to annual sales revenue or
government entity budgets ff~r the.
affected small entity) to assess the
potential impacts of BART for these
affected entities. Using data from the
cost analysis, EPA found one of these
small entities may experience a cost-tosales ratio of 3 percent of sales. The
other affected small entity in the EGU
sector does not face additional
compliance costs associated with the
rule.
The engineering analysis conducted
for the rulemaking identified over 2,000
records associated with affected nonEGU units (all source categories listed in
table IV-5 other than EGUs---NAICS
2:21112) potentially affected by the rule.
Using publicly available sales and
employment databases, plant names,
and locations, we identified 279 entities
and potential owners. In order to
classify affected ultimate entities as
s~nall or large, EPA collected
information on facility names, parent
t~gAn ORIS code is a 4 digit number assigned by
the Energy Information Administration (EIA) at the
U,S. Department of Energy to power plants owned
by utilities.

company sales, and parent company
e:mployment data. Data were compared
with the appropriate size standard and
entities were classified as small or large
according to Small Business
Administration’s definitions. For
example, ultimate parent companies of
cement producers with employment
exceeding 750 employees were
c][assified as large companies. This
process identified 36 small companies
and 195 large companies potentially
impacted as a result promulgating this
rule. The remaining 48 entities were
either government-owned (25 entities,
primarily state universities) or parent
ownership could not be definitively
identified using available databases (23
entities).
Using the cost-to-sales approach
described above, EPA found that five
non-EGU source category small entities
may potentially be affected at or above
3 percent. Two entities may be affected
between one and three percent, and the
remaining small entity cost-to-sales
ratios are below one percent. The
median cost-to-sales ratio for non-EGU
source category small entities is
estimated to be 0.3 percent and could
potentially range from 0 to 20 percent.
As previously discussed this analysis is
il]Lustrative and based upon EPA’s
assessment of actions States are likely to
take as a result of the BART rule and
guidelines promulgated today.
D. Ur~funded Mandates Reform Act
Title II of the Unfunded Mandates
Reform Act of 1995 (Public Law 104-4)
establishes requirements for Federal
agencies to assess the effects of their
regulatory actions on State, local, and
Tribal governments and the private
sector. Under section 202 of UMRA, 2
U.S.C. 1532, EPA generally must
prepare a written statement, including a
cost-benefit analysis, for any proposed
or final rule that "includes any Federal
~nandate that may result in the
expenditure by State, local, and tribal
governments, in the aggregate, or by the
private sector, of $100,000,000 or more
* * * in any one year." A "Federal
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mandate" is defined under section
421(6), 2 U.S.C. 658(6), to include a
"Federal :intergovernmental mandate."
A "Federal intergovernmental
mandate," in turn, is defined to include
a regulation that "would impose an
enforceable duty upon State, local, or
tribal gow?rnments," sect:ion
421(5)(A)(I), 2 U.S.C. 658(5)(A)(I). A
"Federal private sector mandate"
includes a regulation that "would
impose art enforceable duty upon the
private sector," with certain exceptions,
section 421(7)(A), 2 U.S.C. 658(7)(A).
Before promulgating an EPA rule for
which a written statement is needed
under section 202 of UMRA, section
205, 2 U.S.C. 1535, of UMRA generally
requires EPA to identify and consider a
reasonable number of regulatory
alternatives and adopt the least costly,
most cost effective, or least burdensome
alternatiw.~ that achieves the objectives
of the rule.The RIA prepared by EPA
and placed in the docket for this
rulemaking is consistent with the
requirements of section 202 of the
UMRA. Furthermore, EPA is not
directly establishing any regulatory
requirements that may significantly or
uniquely affect small governments,
including tribal governments. Thus,
EPA is no| obligated to develop under
section 203 of the UMRA a small
government agency plan. Further, EPA
carried ou! consultations with the
governmental entities affected by this
rule in a manner consistent with the
intergover:amental consultation
provisions of section 204 of the UMRA.
The EPA also believes that today’s
rule meets the UMRA requirement in
section 205 to select the least costly and
burdensome alternative in light of the
statutory mandate for BART. As
explained above, we are promulgating
the BART rule and guidelines following
the D.C. Circuit’s remand of the BART
provisions in the 1999 regional haze
rule. The 1999 regional haze rule
provides substantial flexibility to the
States, allowing them to adopt
alternative measures such as a trading
program in lieu of requiring the
installation and operation of BART. The
provisions governing such alternative
measures were affected by a more recent
decision of the D.C. Circuit and will be
revised in a separate rulemaking
process. Today’s rule will not restrict
the ability ~f the States to adopt such
alternatives measures once those
revisions to the regional haze rule have
been made final. This will provide an
alternative to BART that gives States the
ability to choose the least costly and
least burdensome alternative. Today’s
rule also allows States affected by the
Clean Air Interstate Rule to utilize

Association, the National League of
Cities, the National Conference of State
Legislatures, the U. S. Conference of
Mayors, the National Association of
Counties, the Council of State
Governments, the International City/
County Management Association, and
the National Association of Towns and
Townships during the course of
developing this rule.
F. Executive Order 13175: Consultation
and Coordination With ~ndian Tribal
proposal (66 FR 38111-38112).
Governments
Notwithstanding this, the d:iscussion ~n
Executive Order 13175, entitled
chapter 9 of the RIA constit~.ttes the
UMRA statement that wouht be required "Consultation and Coordination with
Indian Tribal Governments" (65 FR
by UMRA if its statutory provisions
67249, November 9, 2000), requires EPA
applied. Cousequently, we continue to
to develop an accountable process to
believe that it is not necessary to reach
¢,nsure "meaningful and timely input by
a conclusion as to the applicability of
Tribal officials in the development of
the UMRA requirements.
regulatory policies that have Tribal
E. Execu tire Order 13132: Federalism
implications."
This rule does not have Tribal
Executive Order 13132, entitled
Federalism (64 FR 43255, Augusll 10,
implications as defined by Executive
1999), requires EPA to devellop an
Order 13175. It does not have a
accountable process to ensure
substantial direct effect on one or ~nore
"meaningful and timely input by State
Indian Tribes. Furthermore, this rule
and local officials in the development of does not affect the relationship or
regulatory policies that have federalism distribution of power and
implications." Such policies are ,defined responsibilities between the Federal
in the Executive Order to include
government and Indian Tribes. The
regulations that have "substantial direct C, AA and the TAR establish the
effects on the States, on the :~elationship relationship of the Federal government
between the national government and
and Tribes in developing plans to
the States, or on the distribution ,of
address air quality issues, and this rule
power and responsibilities among the
does nothing to modify that
various levels of governmenL" Under
relationship. This rule does not have
section 6 of Executive Order 13132, EPA Tribal implications, and Executive
may not issue a regulation that has
Order 13175 does not apply to this
federalism implications, tha~ imposes
rulemaking.
substantial direct compliance costs, and
G. Executive Order 13045: Protection of
that is not required by statute, unless
Children From Environmental Health
the Federal government provides the
and Safety Risks
funds necessary to pay the direct
compliance costs incurred big State and
Executive Order 13045, "Protection of
local governments, or EPA consults with Children from Environmental Health
Risks and Safety Risks" (62 FR 19885,
State and local officials earl)’ in the
process of developing the regulation.
April 23, 1997) applies to any rule that
The EPA also may not issue a regulation (1) is determined to be "economically
that has federalism implications and
significant" as defined under Executive
that preempts State law unless EPA
Order 12866 and (2) concerns an
consults with State and local, officials
environmental health or safety risk that
early in the process of developing the
EPA has reason to believe may have a
regulation.
disproportionate effect on children. If
We have concluded that today’s
the regulatory action meets both criteria,
action, promulgating the BART
Section 5-501 of the Order directs the
guidelines, will not have fed.~ralism
Agency to evaluate the environmental
implications, as specified in section 6 of health or safety effects of the planned
the Executive Order 13132 (64 FR
rule on children and to explain why the
43255, August 10, 1999) because it will planned regulation is preferable to other
not have substantial direct eifects on the potentially effective and reasonably
States, nor substantially alter the
feasible alternatives considered by the
relationship or the distribution of power Agency.
and responsibilities between the States
EPA interprets Executive Order 13045
and the Federal government.
as applying only to those regulatory
Nonetheless, we consulted with a wide
actions that are based on health and
scope of State and local offic!ials,
safety risks, such that the analysis
including the National Governors
required under section 5-501 of the
emission reductions achieved by EGUs
under that rule to satisfy BART
requirements for those sources. This
will provide those States wilth another
cost effective and less burdensome
alternative to BART.
The EPA is not reaching a final
conclusion as to the applic~.bility of
UMRA to today’s rulemaking action.
The reasons for this are discussed in the
1999 regional haze rule (64 FR 3.5762
and in the 2001 BART guidelines
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Order has the potential to influence the provisions governing such altern.ative
regulation. The BART rule and
measures were affected by a more recent
guidelines are not subject to the
decision of the D.C. Circuit and will be
Executive Order because the rule and
revised in a separate rulemaking
guidelines do not involve decisions on
process. This rulemaking will not
environmental health or safety risks that restrict the ability of the States to adopt
may disproportionately affect children. alternative ~neasures once those
The EPA believes that the emissions
revisions to the regional haze rule have
reductions from the control strategies
been made final. This will provide an
considered in this rulemaking will
alternative to BART that reduces the
further improve air qualily and will
overall cost of the regulation and. its
further inc:prove children’s health.
impact on the energy suppl~. Today’s
H. Executive Order 13211 : Actions
rule also allows States affected by the
Concerning Regulations That
,Clean Air Interstate Rule to utilize
Significar~!tly Affect Energy Supply,
~mission reductions achiew~d by EGUs
Distribution, or Use
under that rule to satisfy BART
:requirements for those sources. This
We have conducted a Regulatory
Impact Analysis for this rule, that
will provide those States with another
includes ~n analysis of energy impacts
cost effective and less burdensome
and is contained in the docket (Docket
alternative to BART. The BART rule
No. OAR-2002-0076). This rule is not a :itself offers flexibility by offering: the
"significant energy action" as defined in choice of meeting SO2 requirements
Executive Order 13211, "Actions
between an emission rate and a removal
Concerning Regulations That
rate.
Significantly Affect Energy Supply,
1-)istribution, or Use" (66 FR 28355 (May For a State that chooses to require
case-by-case BART, today’s rule would
22, 2001)) because it is not likely to
establish presumptive levels of controls
have a significant adverse effect on the
for SO2 and NOx for certain EGUs that
supply, distribution, or use of energy.
the State finds are subject to BART.
This rule is not a "significant energy
]Based on its consideration cf various
action," b~?cause it will have less than
a i percent impact on the cost of energy factors set forth in the regulations;
production and does not exceed other
however, a State may conclude that a
factors described by OMB that may
different level of control is appropriate.
indicate a significant adw~rse effect.
The States will accordingly exercise
(See, "Guidance for Implementing E.O. substantial intervening disc::etion in
13211," OMB Memorandum 01-27 (July implementing the final rule.
13, 2001)~ttp://www.whitehouse.gov/
Additionally, we have assessed tlhat the
omb/memoranda/mO1-27.html.)
compliance dates for the rule will
Specifically, the presumptive
provide adequate time for EGUs to
requirements for EGUs for this rule,
install the required emission controls.
when fully implemented, are expected
have a 0.25 percent impact on the cost
L National Technology Transfer and
of energy production for the nation in
Advancement Act
2015. States must use the guidelines in
Section 12(d) of the National
making BART determinations for power
Technology Transfer Advancement Act
plants witlh a generating capacity in
of 1995 (NTTAA), Public Law 104-113,
excess of 750 MW. Our analysis
evaluates the impact of the presumptive section 12(d)(15 U.S.C. 272 note) directs
requirements for these sources and does EPA to use voluntary consensus
not consider any possible additional
standards (VCS) in its regulatory
controls for EGU sources or non-EGU
activities unless to do so would be
sources that States may require.
inconsistent with applicable law or
Although States may choose to use the
otherwise impractical. Voluntary
guidelines in establishing BART limits consensus standards are technical
for non-EGUs, ultimately States will
standards (e.g., materials specifications,
determine the sources subject to BART
test methods, sampling procedures, and
and the appropriate level of control for
business practices) that are developed or
such sources.
adopted by VCS bodies. The NTTAA
We are finalizing today’s rule
following "~:he D.C. Circuit’s remand of directs EPA to provide Congress,
through OMB, explanations when the
the BART provisions in the 1999
EPA decides not to use VCS.
regional haze rule. The 1999 regional
This action does not involve technical
haze rule provides substantial flexibility
to the States, allowing them to adopt
standards; thus, EPA did not consider
alternative measures such as a trading
the use of any VCS.
program in lieu of requiring the
installatiou and operation of BART. The
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J. Executive Order 12898: Federal
Actions To Address Environmental
Justice in Minority Populations and
Low-Income Populations
Executive Order 12898, "Federal
Actions to Address Environmental
Justice in Minority Populations and
Low-Income Populations," requires
fbderal agencies to consider the impact
of programs, policies, and activities on
~ninority populations and low-income
papulations. According to EPA
guidance,9o agencies are to assess
whether minority or low-income
populations face risks or a rate of
exposure to hazards that are significant
and that "appreciably exceed or is likely
to appreciably exceed the risk or rate to
the general population or to the
appropriate comparison group." (EPA,
]998)
In accordance with Executive Order
1.2898, the Agency has considered
whether this rule may have
disproportionate negative impacts on
minority or low income populations.
Negative impacts to these subpopulations that appreciably exceed
similar impacts to the general
population are not expected because the
Agency expects this rule to lead to
reductions in air pollution emissions
and exposures generally.
K. Congressional Review Act
The Congressional Review Act, 5
U.S.C. 801 et seq., as added by the Small
Business Regulatory Enforcement
Fairness Act of 1996, generally provides
that before a rule may take effect, the
agency promulgating the rule must
submit a rule report, which includes a
copy of the rule, to each House of the
C, ongress and to the Comptroller General
of the United States. The EPA will
submit a report containing this rule and
other required information to the U.S.
Senate, the U.S. House of
Representatives, and the Comptroller
General of the United States prior to
publication of the rule in the Federal
Register. A major rule cannot take effect
until 60 days after it is published in the
Federal Register. This action is a "major
rule" as defined by 5 U.S.C. 804(2).
List of Subjects in 40 CFR Part 51
Environmental protection, Air
pollution control, Administrative
practice and procedure,
Intergovernmental relations, Lead,
Nitrogen dioxide, Ozone, Particulate
matter, Reporting and recordkeeping
9ou.s. Environmental Protection Agency, ~998.
Guidance for Incorporating Environmental Justice
Concerns in EPA’s NEPA Compliance Analyses.
Office of Federal Activities, Washington, D.C.,
April, 1998.
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!~51.308 Regional haze program
,’equirements.

BART, and the alternative measure
results in greater emission reductions,
tlhen the alternative measure may be
(b) When ~re the first implementation deemed to achieve greater reasonable
plans due under the region~’] haze
progress. If the distribution of emissions
i,s significantly different, the State must
program? Except as provided in
conduct dispersion modeling to
!i 51.309(c), each State identified in
determine differences in visibility
§ 51.300(b)(3) must submit, [or the
entire State, an implementation plan for between BART and the trading program
regional haze meeting the requirements for each impacted Class I area, for the
worst and best 20 percent of days. The
of paragraphs (d) and (el of this section
PART 51--REQUIREMENTS FOR
no
later
than
December
17,
2007.
modeling would demonstrate "greater
PREPARATION, ADOPTION, AND
reasonable progress" if both of the
(c) [Reserved]
SUBMITTAL OF IMPLEMENTATION
followingtwo criteria are met:
PLANS
(i) Visibility does not decline in any
(el * * *
¯ 1. The anthority citation for part 51
Class I area, and
/~/* * *
(ii) There is an overall improvement
continues to read as follows:
(ii) A determination of BART for each
in visibility, determined by comparing
BART-eligible source in the State that
Authority: 23 U.S.C. 101; 42 U.S.C. 7410the average differences between BART
7671q.
emits any air pollutant which may
and the alternative over all affected
reasonably
be
anticipated
to
cause
or
¯ 2. Section 51.302 is amended by
Class I areas.
contribute to any impairment of
revising paragraph (c)(4)(iii) to read as
(4) A State that opts to participate in
visibility
in
any
mandatory
Class
I
follows:
the
Clean Air Interstate Rule cap-andFederal area. All such sources are
trade and trade program under part 96
§51.302 hnplementation control strategies subject to BART.
for reasonably attributable visibility
(A) The determination of BART must AAA-EEE need not require affected
BART-eligible EGU’s to install, operate,
impairment.
be based on an analysis of the best
and maintain BART. A State that
system of continuous emission control
chooses this option may also include
technology available and associated
(4) * * *
emission reductions achievable for each provisions for a geographic
enhancement to the program to address
(iii) BART must be determined for
BART-eligible source that is subject to
fossil-fuel fired generating plants having BART within the State. In tl~.is analysis, the requirement under § 51.302(c)
related to BART for reasonably
a total generating capacity in excess of
the State must take into consideration
attributable impairment from the
750 megawatts pursuant to "Guidelines the technology available, the costs of
pollutants covered by the CAIR cap-andfor Determining Best Available Retrofit compliance, the energy and nonair
trade program.
Technology for Coal-fired Power Plants quality environmental impacts of
(5) After a State has met the
and Other Existing Stationary Facilities" compliance, any pollution c~ntrol
requirements for BART or implemented
(:1980), which is incorporated by
equipment in use at the source, the
reference, exclusive of appendix E to the remaining useful life of the source, and emissions trading program or other
Guidelines, except that options more
the degree of improvement in visibility alternative measure that achieves more
stringent than NSPS must be
which may reasonably be anticipated to reasonable progress than the installation
and operation of BART, BART-eligible
considered. Establishing a BART
result from the use of such technology.
sources will be subject to the
emission limitation equiwalent to the
(B) The determination of BART for
requirements of paragraph (d) of this
NSPS level of control is not a sufficient fossil-fuel fired power plants having a
section in the same manner as other
basis to avoid the analysis of control
total generating capacity greater than
options required by the guidelines. This 7’50 megawatts must be mad~ pursuant sources.
(6) Any BART-eligible facility subject
document is EPA publication No. 450/ to the guidelines in appendix Y of this
to the requirement under paragraph (el
3-80-0091:, and has been approved for
part (Guidelines for BART
of this section to install, operate, and
incorporation by reference by the
Determinations Under the Regional
maintain BART may apply to the
Director of the Federal Register in
Haze Rule).
for an exemption from
accordance with 5 U.S.C. 552(a) and 1
(C) Exception. A State is not required Administrator
that requirement. An application for an
CFR part 51. It is for sale from the U.S. to make a determination of BART for
exemption will be subject to the
Department of Commerce, National
5;02 or for NOx if a BART-eligible
requirements of § 51.303(a)(2)-(h).
Technical Information Service, 5285
source has the potential to emit less
Port Royal Road, Springfield, Virginia tlhan 40 tons per year of sucl:~
22161. It is; also available for inspection pollutant(s), or for PM~o if a BART¯ 4. Appendix Y to Part 51 is added to
from the National Archives and Records eligible source emits less than 15 tons
read as follows:
Administration (NARA). For
per year of such pollutant.
Appendix Y to Part 51--Guidelines for
information on the availability of this
BART Determinations Under the
material at NARA, call 202-741-6030,
(3) A State which opts under 4(I CFR Regional Haze Rule
or go to: http://www.archives.gov/
51.308(e)(2) to implement a~: emissions
Table of Contents
federal_register/index.h tin1.
trading program or other alternative
[. Introduction and Overview
measure rather than to requi::e sonrces
A. What is the purpose of the guidelines?
¯ 3. Section 51.308 is amended by
subject to BART to install, operate, and
B. What does the CAA require generally for
revising paragraph (b), removing and
maintain BART may satisfy the final
improving visibility?
reserving paragraph (c), revising
step of the demonstration require,d by
C. What is the BART requirement in the
paragraphs (e)(1)(ii), (el(3), and (el(4), that section as follows: If the
CAA?
and adding paragaphs (el(5) and (6) to
distribution of emissions is not
D. What types of visibility problems does
read as follows:
substantially different than under
EPA address in its regulations?
requirements, Sulfur oxides, Volatile
organic cc.mpounds.
Dated: June 15, 2005.
Stephen L. Johnson,
A dministra tor.
¯ For the reasons set forth in the
preamble, part 51 of chapter I of title 40
of the Code of Federal Regulations is
amended as follows:
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E. What are the BART requirements in
EPA’s regional haze regulations?
F. What is included in the guidelines?
G. Who is the target audience for the
guidelines?
H. Do EPA regulations require the use of
these guidelines?
II. How to Identify BART-eligible Sources
A. What are the steps in identifying BARTeligible sources?
1. Step 1: Identify emission units in the
BART categories
2. Step 2: Identify the start-up dates of the
emission units
3. Step 3: Compare the potential emissions
to the 250 ton/yr cutoff
4. Final ~tep: Identify the emission units
and pollutants that constitute the BARTeligible source.
III. How to Identify Sources "Subiect to
BART"
IV. The BART Determinatiou: Analysis of
BART Options
A. What factors must I address in the
BART Analysis?
B. What is the scope of the BART review?
C. How does a BART review relate to
maximum achievable control technology
(MAC~?) standards under CAA section
1127
D. What are the five basic steps of a caseby-case BART analysis?
1. Step 1’. How do I identit~ all available
retrofit emission control techniques?
2. Step 2 : How do I determine whether the
option:s identified in Step 1 are
technically feasible?
3. Step 3: How do I evaluate technically
feasible alternatives?
4. Step 4: For a BART review, what
impacts am I expected to calculate and
report? What methods does EPA
recommend for the impacts analyses?
a. Impact analysis part 1: how do I estimate
the costs of control?
b. What do we mean by cost effectiveness?
c. How do I calculate average cost
effectiveness?
d. How do 1 calculate baseline emissions?
e. How do I calculate incremental cost
effectiv eness?
f. What other information should I provide
in the cost impacts analysis?
g. What other things are important to
consider in the cost impacts analysis?
h. Impact analysis part 2: Itow should I
analyze and report energy impacts?
i. Impact analysis part 3: How do I analyze
"non-ailr quality environmental
impacts?"
j. Impact analysis part 4: What are
examples of non-air quality
enviror~mental impacts?
k. How do I take into account a project’s
"remaining useful life" in calculating
control costs?
5. Step 5: How should I determine
visibility impacts in the BART
determi nation?
E. How do I select the "best" alternative,
using the results of Steps 1 through 5?
1. Summary of the impacts analysis
2. Selectiug a "best" alternative
3. In selecting a "best" alternative, should
I consider the affordability of controls?
4. SO: limits for utility boilers

5. NOx limits for utility boilers
V. Enforceable Limits/Compliance Elate
I. Introduction and Overview
A. What is the purpose of the guidelines?
The Clean Air Act (CAA), in sections 169A
and 169B, contains requirements for the
protection of visibility in 156 scenic areas
across the United States. To meet the CAA’s
requirements, we published regulations to
protect against a particular typ 9 of visibility
impairment known as "regional haze." The
regional haze rule is found in this part at 40
CFR 51.300 through 51.309. Tlz~ese
regulations require, in 40 CFR 51.308(e), that
certain types of existing statio~ ary sources of
air pollutants install best available retrofit
technology (I:IART). The guidelines are
designed to help States and otlz~ers (1)
identify those sources that must comply with
the BART requirement, and (2) determine the
level of control technology that represents
BART for each source.
B. What does the CAA require generally for
improving visibility?
Section 169A of the CAA, added to the
CAA by the 1977 amendments, requires
States to protect and improve visibility in
certain scenic: areas of national importance.
The scenic areas protected by section 169A
are "the mandatory Class I Federal Areas
* ~ * where visibility is an important
value." In these guidelines, we refer to these
as "Class I areas." There are 15~5 Class I areas,
including 47 national parks (under the
iurisdiction el the Department of Interior-National Park Service), 108 wiMerness areas
(under the jurisdiction of the D~partment of
the Interior--iFish and Wildlife Service or the
Department of Agriculture--U.S. Forest
Service), and one International Park (under
the jurisdiction of the Roosevelt-Campobello
]international Commission). The Federal
Agency with jurisdiction over a particular
Class I area is referred to in the CAA as the
Federal Land Manager. A complete list of the
Class I areas is contained in 40 CFR 81.401
through 81.437, and you can firtd a map of
the Class I areas at the following Internet site:

http://,~acv.epa.gov/ttn/oarpg/tl/ff ._r~otices/
c.lassimp.gif.
The CAA establishes a national goal of
eliminating man-made visibility impairment
tram all Class I areas. As part ot the plan for
achieving this goal, the visibilit g protection
provisions in the CAA mandate that EPA
issue regulations requiring that States adopt
measures in their State implementation plans
(SIPs), including long-term strategies,, to
provide for reasonable progress towards this
national goal. The CAA also requires States
to coordinate with the Federal [,and
Managers as they develop their ~trategies for
addressing visibility.
C. What is the BART requireme~t in the
CAA ?
1. Under section 169A(b)(2)(A) of the CAA,
States must require certain existing stationary
sources to install BART. The BART provision
applies to "major stationary sources" fram 26
Mentified source categories which have the
potential to emit 250 tons per y~,ar or more
of any air pollutant. The CAA requires only
sources which were put in place, during a
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specific 15-year time interval to be subject to
BART. The BART provision applies to
sources that existed as of the date of the 1977
CAA amendments (that is, August 7, 1977)
but which had not been in operation for more
than 15 years (that is, not in operation as of
August 7, 1962).
2. The CAA requires BART review when
any source meeting the above description
"emits any air pollutant which may
reasonably be anticipated to cause or
contribute to any impairment of visibility" in
any Class I area. In identifying a level of
control as BART, States are required by
section 169A(g) of the CAA to consider:
(a) The costs of compliance,
(b) The energy and non-air quality
environmental impacts of compliance,
(c) Any existing pollution control
technology in use at the source,
(d) The remaining useful life of the source,
and
(e) The degree of visibility improvement
which may reasonably be anticipated from
the use of BART.
3. The CAA further requires States to make
BART emission limitations part of their SIPs.
As with any SIP revision, States must
provide an opportunity for public comment
on the BART determinations, and EPA’s
action on any SIP revision will be subject to
judicial review.
D. What types of visibility problems does EPA
c~ddress in its regulations?
1. We addressed the problem of visibility
in two phases. In 1980, we published
regulations addressing what we termed
"reasonably attributable" visibility
impairment. Reasonably attributable
visibility impairment is the result of
emissions from one or a few sources that are
generally located in close proximity to a
specific Class I area. The regulations
addressing reasonably attributable visibility
impairment are published in 40 CFR 51.300
through 51.307.
2. On July 1, 1999, we amended these
regulations to address the second, more
common, type of visibility impairment
known as "regional haze." Regional haze is
the result of the collective contribution of
many sources over a broad region. The
regional haze rule slightly modified 40 CFR
51.300 through 51.307, including the
addition of a few definitions in § 51.301, and
added new §§ 51.308 and 51.309.
E. What are the BART requirements in EPA’s
regional haze regulations?
1. In the July 1, 1999 rulemaking, we added
a BART requirement for regional haze. We
amended the BART requirements in 2005.
You will find the BART requirements in 40
CFR 51.308(e). Definitions of terms used in
40 CFR 51.308(e)(1) are found in 40 CFR
51.301.
2. As we discuss in detail in these
guidelines, the regional haze rule codifies
and clarifies the BART provisions in the
C.A.A. The rule requires that States identify
and list "BART-eligible sources," that is, that
States identify and list those sources that fall
within the 26 source categories, were put in
place during the 15-year window of time
from 1962 to 1977, and have potential
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remaining useful life of the source arid any
existing control technology present at the
source. For each source, the State wi]~l
determine a "best system of continuous
emission reduction" based upon its
evaluation of these factors. Procedures for the
BART determination step are described in
section IV of these guidelines.
(d) Emissions limits. States must establish
emission limits, including a deadline for
compliance, consistent with the BART
determination process for each source subject
to BART. Considerations related to these
limits are discussed in section V of these
guidelines.
G. Who is the target audience fi~r the
guidelines?
1. The guidelines are written primarily for
the benefit of State, local and Tribal agencies,
and describe a process for making the BART
determinations and establishing the emission
limitations that must be included in their
SIPs or Tribal implementation plans [TIPs).
Throughout the guidelines, which are written
in a question and answer format, we ask
questions "How do I * * *?" and answer
with phrases "you should * * ~, you must
¯ * * " The "you" means a Sta~:e, local or
Tribal agency conducting the analysis. We
have used this format to make the guidelines
simpler to understand, but we recognize that
States have the authority to require source
owners to assume part of the analytical
burden, and that there will be differences in
how the supporting information, is collected
F. What is i.~cluded in the guidelines?
and documented. We also recognize that data
1. The guidelines provide a process for
collection, analysis, and rule development
making BART determinations that States can rnay be perfor:med by Regional Planning
use in implementing the regional haze BART Organizations, for adoption within each SIP
requiremenIs on a source-by-source basis, as or TIP.
provided in 40 CFR 51.308(e)(1). States must
2. The prea~nble to the 1999 r,~gional haze
follow the guidelines in making BART
rule discussed at length the issue of Tribal
determinations on a source-by-source basis
implementation of the requirements to
for 750 megawatt (MW) power plants but are
submit a plan to address visibility. As
not required to use the process in the
e, xplained there, requirements related to
guidelines when making BART
visibility are among the programs for which
determinations for other types of sources.
Tribes may be determined eligible and
2. The BART analysis process, and the
receive authorization to implement under the
contents of !hese guidelines, are as follows:
"Tribal Authority Rule" ("TAR") (40 CFR
(a) Identification of all BAtIT-eligible
49.1 through 49.11). Tribes are not subject to
sources. Section II of these guidelines
tlhe deadlines [or submitting visibility
outlines a step-by-step process for identifying
i:mplementation plans and may use a
BART-eligible sources.
modular approach to CAA implementation.
(b) Identifl’cation of sources subject to
We believe there are very few BART-eligib]e
BART. As n~ted above, sources "subject to
sources located on Tribal lands. Where such
BART" are ~hose BART-eligible sources
sources exist, the affected Tribe may apply
which "emit a pollutant which may
for delegation of implementation authority
reasonably be anticipated to cause or
for this rule, ff~llowing the process set forth
contribute to any impairment of visibility in
in the TAR.
any Class I area." We discuss considerations I’L Do EPA regulations require the use of
for identifying sources subject to BART in
LSese guidelines?
section III of the guidance.
(c) The BART determination process. For
Section 169A(b) requires us to, issue
each source subject to BART, the next step
guidelines for States to follow i[~ establishing
is to conduct an analysis of emissions control BART emission limitations for fossil-fuel
alternatives. This step includes the
fired power plants having a capacity in
identification of available, technically
excess of 750 [negawatts. This document
feasible retrofit technologies, and for each
fidfills that requirement, which is codified in
technology identified, an analysis of the cost 40 CFR 51.308(e)(1)(ii)(B). The guidelines
of complian:e, the energy and non-air quality establish an approach to implementing the
environmental impacts, and the degree of
requirements of the BART provisions of the
visibility improvement in affected Class I
regional haze rule; we believe that the, se
areas resulting frmn the use of the control
procedures and the discussion of the
technology. As part of the BART analysis, the
requirements of the regional haze rule, and
State should also take into account the
the CAA should be useful to the States. For
emissions greater than 250 tons per year.
Once the State has identified the BARTeligible sources, the next step is to identify
those BAR~?-eligible sources that may "emit
any air pollutant which may reasonably be
anticipated to cause or contribute to any
impairmenl of visibility." Under the rule, a
source which fits this description is "subject
to BART." :?or each source subject to BART,
40 CFR 51.308(e)(1)(ii)(A) requires that States
identify th~ level of control representing
BART after considering the factors set out in
CAA section 169A(g), as follows:
--States must identify the best system of
continuous emission control technology for
each som’ce subject to BART taking into
account the technology aw~ilable, the costs
of compliance, the energy and non-air
quality environmental impacts of
compliance, any pollution control
equipment in use at the source, the
remaining useful life of the source, and the
degree of visibility improvement that may
be expected from available control
technology.
3. After a State has identified the level of
control representing BART (if any), it must
establish an emission limit representing
BART and must ensure compliance with that
requirement no later than 5 years after EPA
approves the SIP. States may establish
design, equipment, work practice or other
operational standards when limitations on
measurement technologies make emission
standards infeasible.

sources other than 750 MW power plants,
however, States retain the discretion to adopt
approaches that differ from the guidelines.
II. How to Identify BART-Eligible Sources
This section provides guidelines on how to
identify BART-eligible sources. A BARTeligible source is an existing stationary
source in any of 26 listed categories which
meets criteria for startup dates and potential
emissions.
A. What are the steps in identifying BABTeligible sources?
Figure 1 shows the steps for identifying
whether the source is a "BART-eligible
source:"
Step 1: Identify the emission units in the
BART categories,
Step 2: Identify the start-up dates of those
emission units, and
Step 3: Compare the potential emissions to
the 250 ton/yr cutoff.
Figure 1. How to determine whether a
source is BART-eligible:
Step 1: Identify emission units in the
BART categories
Does the plant contain emissions units in one
or more of the 26 source categories?
¯-~ No
-~ Stop
-~ Yes
-~ Proceed to Step 2
Step 2: Identify the start-up dates of these
emission units
Do any of these emissions units meet the
following two tests?
In existence on August 7, 1977
AND
Began operation after August 7, ~962
-~ No
-~ Stop
-I, Yes
-’~ Proceed to Step 3
Step 3: Compare the potential emissions
from these emission units to the 250 tou/yr
cutoff
Identify the "stationary source" that
includes the emission units you
identified in Step 2.
Add the current potential emissions from
all the emission units identified in Steps
1 and 2 that are included within the
"stationary source" boundary.
Are the potential emissions from these
units 250 tons per year or more for any
visibility-impairing pollutant?
"~ No
-~ Stop
-~ Yes
-~ These emissions units
comprise the "BART-e]igible source."
1. Step 1: Identify Emission Units in the
BART Categories
1. The BART requirement only applies to
sources in specific categories listed in the
CAA. The BART requirement does not apply
to sources in other source categories,
:regardless of their emissions. The listed
categories are:
(1) Fossil-fuel fired steam electric plants of
more than 250 million British thermal units
(BTU) per hour heat input,
(2) Coal cleaning plants (thermal dryers),
(3) Kraft pulp mills,
(4) Portland cement plants,
(5) Primary zinc smelters,
(6) Iron and steel mill plants,
(7) Primary aluminum ore reduction
plants,
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(8) Primary copper smelters,
(9) Municipal incinerators capable of
charging more than 250 tons of refuse per
clay,
/10) Hydrofluoric, sulfuric, and nitric acid
plants,
(11) Petroleum refineries,
(12) Lime plants,
(131 Phosphate rock processing plants,
(14) Coke oven batteries,
115) Sulfur recovery plants,
(16) Gark,on black plants/furnace process),
(17) Primary lead smelters,
(18) Fuel conversion plants,
(19) Sintering plants,
(201 Seccndary metal production facilities,
/21) Che~nical process plants,
(221 Fossil-fuel boilers of more than 250
million BTUs per hour heat input,
(23) Petroleum storage and transfer
facilities with a capacity exceeding 300,000
barrels,
(24/Taccnite ore processing facilities,
(251 Glass fiber processing plants, and
(26/Gharcoal production facilities.
2. Some plants may have emission units
from more ~:han one category, and some
emitting equipment may fit into more than
one category. Examples of this situation are
sulfur recovery plants at petroleum
refineries, coke oven batteries and sintering
plants at steel mills, and chemical process
plants at refineries. For Step 1, you identify
all of the emissions units at the plant that fit
into one or more of the listed categories. You
do not identify emission units in other
categories.
Example: A mine is collocated with an
electric steam generating plant and a coal
cleaning phmt. You would identify emission
units associated with the electric steam
generating plant and the coal cleaning plant,
because they are listed categories, but not the
mine, because coal mining is not a listed
category.
3. The category titles are generally clear in
describing the types of equipment to be
listed. Most of the category titles are very
broad descriptions that encompass all
emission units associated with a plant site
(for example, "petroleum refining" and "kraft
pulp mills"). This same list of categories
appears in tlhe PSD regulations. States and
source owners need not revisit any
interpretations of the list made previously for
purposes of the PSD program. We provide the
following clarifications for a few of the
category titl as:
(1) "Steam electric plants of more than 250
million BTU/hr heat input." Because the
category refers to "plants," we interpret this
category title to mean that boiler capacities
should be aggregated to determine whether
the 250 million BTU/hr threshold is reached.
This definition includes only those plants
that generate electricity for sale. Plants that
cogenerate steam and electricity also fall
within the definition of "steam electric
plants". Similarly, combined cycle turbines
are also considered "steam electric plants"
because such facilities incorporate heat
recovery steam generators. Si~nple cycle
turbines, in oontrast, are not "steam electric
plants" because these turbines typically do
not generate steam.

Example: A stationary source includes a
steam electric: plant with three 100 million
BTU/hr boilers. Because the aggregate
capacity exceeds 250 million BTU/hr for the
"plant," these boilers would b~ identified in
Step 2.
(2) "Fossil-fuel boilers of mo~°e than 250
million BTU/hr heat input." We interpret this
category title to cover only those boilers that
are individually greater than 250 million
BTU/hr. However, an individual boiler
smaller than 250 million BTU/hr should be
subject to BART if it is an integral part of a
process description at a plant that is in a
different BART category--for example, a
boiler at a Kraft pulp mill that, in addition
to providing steam or mechanical power,
ases the waste liquor from the process as a
fuel. In general, if the process uses any byproduct of the boiler and the boiler’s function
:~s to serve the process, then the boiler is
integral to the process and should be
considered to be part of the process
description.
Also, you should consider a ~nulti-fuel
boiler to be a "fossil-fuel boiler" if it burns
any amount of fossil fuel. You may take
federally and State enforceable operational
limits into account in determining whether a
multi-fuel boiler’s fossil fuel capacity
exceeds 250 million Btu/hr.
(3) "’Petroleum storage and transfer
facilities with a capacity exceeding 300,000
barrels." The 300,000 barrel cutoff refers to
total facility-wide tank capacity for tanks that
were put in place within the 1962-1977 time
period, and includes gasoline and other
petroleum-derived liquids.
(4) "Phosphate rock processing plants."
This category descriptor is broa:t, and
includes all types of phosphate rack
processing facilities, incfuding elemental
phosphorous plants as well as fertilizer
production plants.
(5) "Charcoal production facilities." We
interpret this category to include charcoal
briquet manufacturing and activated oarbon
production.
(6) "’Chemical process plants." and
pharmaceutical manufacturing. Consistent
with past policy, we interpret tke category
"chemical process plants" to include those
fi~cilities within the 2-digit Standard
Industrial Classification (SIC) code 28.
Accordingly, we interpret the term "chemical
process plants" to include pharmaceutical
manufacturing facilities.
(7) "Secondary metal production." We
interpret this category to include nonferrous
metal facilities, included within SIC code
3341, and secondary ferrous metal facilities
that we also consider to be included within
the category "iron and steel mill plan~s."
(8) "Primary aluminum ore reduction." We
interpret this category to include those
facilities covered by 40 CFR 60A.90, the new
source performance standard (NSPS) for
primary almninum ore reduction plants. This
definition is also consistent with the
definition at 40 CFR 63.840.
2. Step 2: Identify the Start-Up Dates of the
Emission Units
1. Emissions units listed under Step 1 are
BART-eligible only if they were "in
existence" on August 7, 1977 but were not
"in operation" before August 7, 1962.
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What does "in existence on August 7, 1977"
lnean?
2. The regional haze rule defines "in
existence" to mean that:
"the owner or operator has obtained all
necessary preconstruction approvals or
permits required by Federal, State, or local
air pollution emissions and air quality laws
or regulations and either has (1) begun, or
caused to begin, a continuous program of
physical on-site construction of the facility or
(2) entered into binding agreements or
contractual obligations, which cannot be
canceled or modified without substantial loss
to the owner or operator, to undertake a
program of construction of the facility to be
completed in a reasonable time." 40 CFR
51.301.
As this definition is essentially identical to
tlhe definition of "commence construction"
as that term is used in the PSD regulations,
fihe two terms mean the same thing. See 40
CFR 51.165(a)(1)(xvi) and 40 CFR 52.21(b)(9).
Under this definition, an emissions unit
could be "in existence" even if it did not
begin operating until several years after 1977.
Example: The owner of a source obtained
all necessary permits in early 1977 and
entered into binding construction agreements
in June 1977. Actual on-site construction
began in late 1978, and construction was
completed in mid-1979. The source began
operating in September 1979. The emissions
unit was "in existence" as of August 7, 1977.
Major stationary sources which
cammenced construction AFTER August 7,
1977 (i.e., major stationary sources which
were not "in existence" on August 7, 1977)
were subject to new source review (NSR)
under the PSD program. Thus, the August 7,
1977 "in existence" test is essentially the
same thing as the identification of emissions
units that were grandfathered from the NSR
review requirements of the 1977 CAA
amendments.
3. Sources are not BART-eligible if the only
change at the plant during the relevant time
period was the addition of pollution controls.
For example, if the only change at a copper
smelter during the 1962 through 1977 time
period was the addition of acid plants for the
reduction of SO~ emissions, these emission
controls would not by themselves trigger a
BART review.
What does "in operation before August 7,
1962" mean?
An emissions unit that meets the August 7,
1977 "in existence" test is not BART-eligible
if it was in operation before August 7, 1962.
"In operation" is defined as "engaged in
activity related to the primary design
function of the source." This means that a
sc, urce must have begun actual operations by
August 7, 1962 to satisfy this test.
Example: The owner or operator entered
into binding agreements in 1960. Actual onsil:e construction began in 1961, and
construction was complete in mid-1962. The
source began operating in September 1962.
The emissions unit was not "in operation"
before August 7, 1962 and is therefore subject
~o BART.
What is a "reconstructed source?’
1. Under a number of CAA programs, an
existing source which is completely or
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substantially rebuilt is treated as a new
source. Such "reconstructed" sources are
treated as new sources as of the time of the
reconstruction. Consistent with this overall
approach to reconstructions, the definition of
BART-eligible facility (reflected in detail in
the definit: on of "existing stationary
facility") includes consideration of sources
that were in operation before August 7, 1962,
hut were reconstructed during the August 7,
1962 to August 7, 1977 time period.
2. Under the regional haze regulations at 40
CFR 51.301, a reconstruction has taken place
if "the fixed capital cost of the new
component exceeds 50 percent of the fixed
capital cost of a comparable entirely new
source." The rule also states that "[a]ny final
decision as to whether reconstruction has
occurred must be made in accordance with
the provisions of §§ 60.15 (f/(1) through (3) of
this title." "[T]he provisions of §§ 60.15(f)(1)
through (3)" refers to the general provisions
for New Source Performance Standards
(NSPS). Thus, the same policies and
procedures for identifying reconstructed
"affected facilities" under the NSPS program
must also be used to identify reconstructed
"stationary sources" for purposes of the
BART requirement.
3. You should identify reconstructions on
an emissions unit basis, rather than on a
plantwide hasis. That is, you need to identify
only the reconstructed emission units
meeting the 50 percent cost criterion. You
should include reconstructed emission units
in the list of emission units you identified in
Step 1. You need consider as possible
reconstructions only those emissions units
with the potential to emit more than 250 tons
per year of any visibility-impairing pollutant.
4. The "in operation" and "in existence"
tests apply [o reconstructed sources. If an
emissions unit was reconstructed and began
actual operation before August 7, 1962, it is
not BART-eligible. Similarly, any emissions
unit for which a reconstruction
"commenced" after August 7, 1977, is not
BART-eligible.
How are modifications treated under the
BART provi sion?
1. The NSPS program and the major source
NSR program both contain the concept of
modifications. In general, the term
"modification" refers to any physical change
or change in the method of operation of an
emissions unit that results in an increase in
emissions.
2. The BART provision in the regional haze
rule contains no explicit treatment of
modifications or how modified emissions
units, previously subject to the requirement
to install be:~t available control technology
{BACT), lowest achievable emission rate
(LAER) controls, and/or NSPS are treated
under the rule. As the BART requirements in
the CAA do not appear to provide any
exemption f3r sources which have been
modified since 1977, the best interpretation
of the CAA visibility provisions is that a
subsequent modification does not change a
unit’s construction date for the purpose of
BART applicability. Accordingly, if an
emissions unit began operation before 1962,
it is not BAl;:Toeligible if it was modified
between 1962 and 1977, so long as the
modificatior~ is not also a "reconstruction."

On the other hand, an emissions unit which
began operatSon within the 1962-1977 time
window, but was modified after August 7,
1977, is BART-eligible. We note, however,
that if such a modification was a meier
modification that resulted in the ins~Iallation
of controls, the State will take this into
account during the review process and may
find that the level of controls already in place
are consistent with BART.
3. Step 3: Compare the Potential Emissions
to the 250 Ton/Yr Cutoff
The result of Steps 1 and 2 will be a list
of emissions nails at a given plant site,
including reconstructed emissions units, that
are within one or more of the BART
categories and that were placed: into
operation within the 1962-1977 time
window. The third step is to determine
whether the total emissions represent a
current potential to emit that is greater than
250 tons per year of any single visibility
impairing pollutant. Fugitive emissions, to
the extent quantifiable, must be counted. In
most cases, you will add the petential
emissions from all emission units on the list
resulting from Steps 1 and 2. In a few cases,
you may need to determine wh,~ther the plant
contains more than one "stationary source"
as the regional haze rule defines that term,
and as we explain further below.
’What pollutants should I address?
Visibility-impairing pollutants inc].ude the
following:
(1) Sulfur dioxide (SO2),
(2) Nitrogen oxides (NOx), and
(3) Particulate matter.
You may use PMm as an indicator :For
particulate matter in this intial ,step. [Note
that we do not recommend use ~f total
suspended particulates (TSP) as in indicator
tbr particulate matter.] As emissions of PM~o
include the components of PM2~ as a subset,
there is no need to have separate 250 ton
thresholds for PMm and PM2.~; 250 tons of
PMm represents at most 250 tons of PM~.~,
and at most 250 tons of any ind!:vidual
particulate species such as elemental carbon,
crustal material, etc.
However, if you determine that a source of
particulate matter is BART-eligible, it will be
important to distinguish between the fine
and coarse particle components of direct
particulate emissions in the remainder of the
BART analysis, including for the purpose of
modeling the source’s impact on visibility.
This is because although both fine and coarse
particulate matter contribute to visibility
impairment, the long-range transport of fine
particles is of particular concern in the
fi3rmation of regional haze. Thus, for
example, air quality modeling results used in
the BART determination will provide a more
accurate prediction of a source’s impact on
visibility if the inputs into the model account
for the relative particle size of any directly
emitted particulate matter (i.e. PMm vs.
PM2.s}.
You should exercise judgmenl in deciding
whether the following pollutants impair
visibility in an area:
(4) Volatile organic compounds (VOC), and
(5) Ammonia and ammonia componnds.
You should ase your best judgment in
deciding whether VOC or ammonia

emissions from a source are likely to have an
impact on visibility in an area. Certain types
of VOC emissions, for example, are more
likely to form secondary organic aerosols
than others.~ Similarly, controlling ammonia
emissions in some areas may not have a
significant impact on visibility, You need not
provide a formal showing of an individual
decision that a source of VOC or ammonia
emissions is not subject to BART review.
Because air quality modeling may not be
feasible for individual sources of VOC or
ammonia, you should also exercise your
judgement in assessing the degree of
visibility impacts due to emissions of VOC
and emissions of ammonia or ammonia
compounds. You should fully document the
basis for judging that a VOC or ammonia
source merits BART review, including your
assessment of the source’s contribution to
visibility impairment.
What does the term "potential" emissions
mean?
The regional haze rule defines potential to
emit as follows:
"Potential to emit" means the maximum
capacity of a stationary source to emit a
pollutant under its physical and operational
design. Any physical or operational
limitation on the capacity of the source to
emit a pollutant including air pollution
control equipment and restrictions on hours
of operation or on the type or amount of
material combusted, stored, or processed,
shall be treated as part of its design if the
limitation or the effect it would have on
emissions is federally enforceable. Secondary
emissions do not count in determining the
potential to emit of a stationary source.
The definition of "potential to emit" means
that a source which actually emits less than
250 tons per year of a visibility-impairing
pollutant is BART-eligible if its emissions
urould exceed 250 tons per year when
operating at its maximum capacity given its
physical and operational design (and
considering all federally enforceable and
State enforceable permit limits.)
Example: A source, while operating at onefourth of its capacity, emits 75 tons per year
of SO2. If it were operating at 100 percent of
its maximum capacity, the source would emit
300 tons per year. Because under the above
definition such a source would have
"]potential" emissions that exceed 250 tons
per year, the source (if in a listed category
and built during the 1962-1977 time
window) would be BART-eligible.
How do I identify whether a plant has more
than one "stationary source?"
1. The regional haze rule, in 40 CFR
51.301, defines a stationary source as a
"building, structure, facility or installation
¯ which emits or may emit any air pollutant." 2
~ Fine particles: Overview of Atmospheric
Chemistry, Sources of Emissions, and Ambient
M~nitoring Data, Memorandum to Docket OAR
2~62-00~5, April 1, 2005.
2 Note: Most of these terms and definitions are the
same for regional haze and the ~ 980 visibility
regulations. For the regional haze rule we use the
term "BART-eligible source" rather than "existing
stationary facility" to clarify that only a limited
subset of existing stationary sources are subiect to
BART.
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The rule further defines "building, structure considered in determining BART eligibility
or facility" as:
of the plant. You sum the emissions over all
of these emission units to see whether there
all of the pollutant-emitting activities which are more than 250 tons per yea~ of potential
belong to the same industrial grouping, are
emissions.
located on one or more contiguous or
A steel mill which started operations
adjacent properties, and are under the control within the 1962 to 1977 time period :includes
of the same person (or persons under
a sintering plant, a coke oven battery, and
common cc.ntrol). Pollutant-emitting
various other emission units. All of tlhe
activities must be considered as part of the
units are within SIC c~de 33. You
same industrial grouping if they belong to the emission
sum the emissions over all of tl: ese emission
same Majoi Group (i.e., which have the same
to see whether there are more than 250
two-digit code) as described in the Standard units
tons per year of potential emissions.
Industrial Classification Manual, 1972 as
4. Final Step: Identify the Emissions Units
amended by the 1977 Supplement (U.S.
and Pollutants That Constitute ~:he BARTGovernment Printing Office stock numbers
Eligible Source
4101-0066 and 003-005-00176-0,
respectively).
If the emissions from the list of emissions
2. In applying this definition, it is
units at a stationary source exceed a ]potential
necessary to determine which facilities are
to emit of 250 tons per year for any visibilitylocated on "contiguous or adjacent
impairing pollutant, then that collection of
properties." Within this contiguous and
emissions units is a BART-eligiSle source.
adjacent area, it is also necessary to group
Example: A stationary source comprises
those emission units that are under "common the following two emissions units, with the
control." We note that these plant boundary
tbllowing potential emissions:
issues and "common control" issues are very Emissions unit A
similar to those already addressed in
200 tons/yr SO~
implementation of the title V operating
150 tons/yr NOx
permits program and in NSR.
25 tons/yr PM
3. For emission units within the
Emissions unit B
"contiguous or adjacent" boundary and
100 tons/yr SO2
under common control, you must group
75 tons/yr NOx
emission units that are within the same
10 tons/yr PM
industrial grouping (that is, associated with
For this example, potential emissions of SO2
the same 2-digit SIC code) in order to define are 300 tons/yr, which exceeds the 250 tons/
the stationary source,a For most plants on the yr threshold. Accordingly, the entire
BART source category list, there will only be "stationary source", that is, emissions units
one 2-digit :SIC that applies to the entire
A and B, may be subject to a BART review
plant. For example, all emission units
for SO_,, NOx, and PM, even though tlhe
associated with kraft pulp mills are within
potential
emissions of PM and NOx at each
SIC code 26, and chemical process plants
emissions unit are less than 2513 tons/yr each.
will generally include emission units that are
Example: The total potential emissions,
all within SIC code 28. The "2-digit SIC test"
obtained by adding the potential emissions of
applies in the same way as the test is applied
all emission units in a listed category at a
in the major source NSR programs.4
plant site, are as follows:
4. For purposes of the regional haze rule,
200 tons/yr SO2
you must group emissions from all emission
units put in place within the 1962-1977 time 150 tons/yr NOx
25 tons/yr PM
period that .are within the 2-digit SIC code,
even if thos,? emission units are in different
Even though total emissions exceed 250
categories on the BART category list.
tons/yr, no individual regulated pollntant
Examples: A chemical plant which started exceeds 250 tons/yr and this source is not
BART-eligible.
operations within the 1962 to 1977 time
period manufactures hydrochloric acid
Can States establish de minimis levels of
(within the category title "Hydrochloric,
emissions for pollutants at BART-eligible
sulfuric, and nitric acid plants") and various sources?
organic chemicals (within the category title
In order to simplify BART determinations,
"chemical process plants"). All of the
States may choose to identify de minimis
emission units are within SIC code 28 and,
levels of pollutants at BART-eligible sources
therefore, all the emission units are
(but are not required to do so). De minimis
values should be identified with the purpose
~ We recogr:ize that we are in a transition period
of excluding only those emissions so
from the use of the SIC system to a new system
minimal that they are unlikely to conlribute
called the North American Industry Classification
to regional haze. Any de minimis values that
System (NAICS). For purposes of identifying BART~
you adopt must not be higher than the PSD
eligible sourc,~s, you may use either 2-digit SICS or
the equivalent in the NAICS system.
applicability levels: 40 tons/yr f3r SO2 and
4Note: The concept of support facility used for
NOx and 15 tons/yr for PMm. These de
the NSR program applies here as well. Support
minimis levels may only be applied on a
facilities, that is facilities that convey, store or
plant-wide basis.
otherwise ass3 st in the production of the principal
product, mus! be grouped with primary facilities
even when the facilities fall wihin separate SIC
codes. For pu~:poses of BART reviews, however,
such support [acilities (a) must be within one of the
26 listed source categories and (b) must have been
in existence as of August 7, 1977, and (c) must not
have been in operation as of August 7, 1962.

IH. How to Identify Sources "Subject to
BART"
Once you have compiled yore list of
BART-eligible sources, you need to
determine whether (1) to make BART
determinations for all of them or (2) to
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consider exempting some of them from BART
because they may not reasonably be
anticipated to cause or contribute to any
visibility impairment in a Class I area. If you
decide to make BART determinations for all
tl~e BART-eligible sources on your list, you
should work with your regional planning
organization (RPO) to show that, collectively,
they cause or contribute to visibility
impairment in at least one Class I area. You
should then make individual BART
determinations by applying the five statutory
factors discussed in Section IV below.
On the other hand, you also may choose to
perform an initial examination to determine
whether a particular BART-eligible source or
group of sources causes or contributes to
visibility impairment in nearby Class I areas.
If your analysis, or information submitted by
the source, shows that an individual source
or group of sources (or certain pollutants
from those sources) is not reasonably
anticipated to cause or contribute to any
visibility impairment in a Class I area, then
you do not need to make BART
determinations for that source or group of
sources (or for certain pollutants from those
sources). In such a case, the source is not
"subject to BART" and you do not need lo
apply the five statutory factors to make a
BART determination. This section of the
Cuideline discusses several approaches that
you can use to exempt sources from the
BART determination process.
A. What Steps Do I FoHow To Determine
Whether a Source or Group of Sources Cause
or Contribute to Visibility Impairment for
Purposes of BART?
1. How Do I Establish a Threshold?
One of the first steps in determining
whether sources cause or contribute to
visibility impairment for purposes of BART
is to establish a threshold (measured in
deciviews) against which to measure the
visibility impact of one or more sources. A
single source that is responsible for a 1.0
deciview change or more should be
considered to "cause" visibility impairment;
a source that causes less than a 1.0 deciview
change may still contribute to visibility
impairment and thus be subject to BART.
Because of varying circumstances affecting
different Class I areas, the appropriate
threshold for determining whether a source
"contributes to any visibility impairment" for
the purposes of BART may reasonably differ
across States. As a general matter, any
threshold that you use for determining
whether a source "contributes" to visibility
impairment should not be higher than 0.5
deciviews.
In setting a threshold for "contribution,"
you should consider the number of emissions
sources affecting the Class I areas at issue and
tl:~e magnitude of the individual sources’
impacts.5 In general, a larger number of
sources causing impacts in a Class I area may
warrant a lower contribution threshold.
States remain free to use a threshold lower
than 0.5 deciviews if they conclude that the
5 We expect that regional planning organizations
will have modeling information that identifies
sources affecting visibility in individual class I
areas.
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location of a large number of BART-eligible
sources within the State and in proximity to
a Class I area justify this approach.6
2. What Pollutants Do I Need to Consider?
You must look at SO2, NOx, and direct
particulate matter (PM) emissions in
determining whether sources cause or
contribute to visibility impairment, including
both PM~o and PM2.s. Consistent with the
approach for identifying your BART-eligible
sources, you do not need to consider less
than de minimis emissions of these
pollutants gram a source.
As explained in section II, you must use
your best iudgement to determine whether
VOC or ammonia emissions are likely to have
an impact on visibility in an area. In
addition, ailthough as explained in Section II,
you may use PMm an indicator for particulate
matter in determining whether a source is
BART-eligible, in determining whether a
source contributes to visibility impairment,
you should distinguish between the fine and
coarse partlcle components of direct
particulate emissions. Although both fine
and coarse particulate matter contribute to
visibility impairment, the long-range
transport of fine particles is of particular
concern in the formation of regional haze. Air
quality modeling results used in the BART
determination will provide a more accurate
prediction of a source’s impact on visibility
if the inputs into the model account for the
relative particle size of any directly emitted
particulate matter (i.e. PM~o vs. PMa._~).
3. What Kind of Modeling Should I Use To
Determine Which Sources and Pollutants
Need Not Be Subject to BART?
This section presents several options for
determining that certain sources need not be
subject to BART. These options rely on
different modeling and/or emissions analysis
approaches They are provided for your
guidance. You may also use other reasonable
approaches for analyzing the visibility
impacts of an individual source or group of
sources.
Option 1: Ir.’dividual Source Attribution
Approach (Dispersion Modeling)
You can use dispersion modeling to
determine that an individual source cannot
reasonably be anticipated to cause or
contribute to visibility impairment in a Class
I area and thus is not subject to BART. Under
this option, you can analyze an individual
seurce’s impact on visibility as a result of its
emissions o[ SO~, NOx and direct PM
emissions. Dispersion modeling cannot
currently be used to estimate the predicted
impacts on visibility from an individual
source’s emissions of VOC or ammonia. You
may use a more qualitative assessment to
determine on a case-by-case basis which
sources of VOC or ammonia emissions may
be likely to impair visibility and should
6 Note that the contribution threshold should be
used to determine whether an individual source is
reasonably anticipated to contribute to visibility
impairment. You should not aggregate the visibility
effects of multiple sources and compare their
collective effects against your contribution
threshold because this would inappropriately create
a "contribute ~:o contribution" test.

therefore be subject to BART r~,view, as
explained in section ILA.3. abc.ve.
You can use CALPUFF 7 or other
appropriate model to predict the visibility
impacts from a single source at a Class I area.
CALPUFF is the best regulatory modeling
application currently available for predicting
a single source’s contribution to visihility
impairment and is currently the only EPAapproved model for use in esti~nating single
source pollutant concentrations resulting
from the long range transport el prirnary
pollutants.8 It can also be used for seme other
purposes, such as the visibility assessments
addressed in today’s rule, to account for the
.chemical transformation of SO: and NOx.
There are several steps for making an
individual source attribution using a
dispersion model:
1. Develop a modeling protocol Some
critical items to include in the ]?rotocol are
~!he meteorological and terrain data that will
be used, as well as the source-specific
information (stack height, temperature, exit
velocity, elew~tion, and emissicn rates of
applicable pollutants) and receptor data from
appropriate Class I areas. We recommend
following EPA’s Interagency Workgroup on
Air Quality Modeling (IWAQM) Phase 2
Summary Report and Becommendations for
Modeling Long Range Transport Impacts 9 for
parameter settings and meteorological data
inputs. You may use other settings from
those in IWAQM, but you shoui[d identify
these settings and explain your selection of
these settings.
One important element of the protocol is
in establishing the receptors that will be used
in the model. The receptors tha~: you use
should be located in the nearesl Class I area
with sufficient density to identify the, likely
visibility effects of the source. ][:’or other Class
I areas in relatively close proximity to a
BART-eligible source, you may model a few
strategic receptors to determine whetlher
effects at those areas may be greater than at
the nearest Class I area. For example, you
might chose to locate receptors at these areas
at the closest point to the source, at tile
highest and lowest elevation in the Class I
area, at the IMPROVE monitor, and at the
approximate expected plume release height.
If the highest ~nodeled effects are observed at
tlhe nearest Class I area, you may choese not
to analyze the other Class I areas any further
as additional analyses might be unwarranted.
You should bear in mind that some
receptors within the relevant Class I area may
be less than 50 km from the source while
other receptors within that same Class I area
may be greater than 50 km from the same

source. As indicated by the Guideline on Air
Quality Models, 40 CFR part 51, appendix W,
this situation may call for the use of two
different modeling approaches for the same
Class I area and source, depending upon the
State’s chosen method for modeling sources
less than 50 km. In situations where you are
assessing visibility impacts for sourcereceptor distances less than 50 km, you
should use expert modeling judgment in
determining visibility impacts, giving
consideration to both CALPUFF and other
appropriate methods.
In developing your modeling protocol, you
may want to consult with EPA and your
regional planning organization (RPO). Upfront consultation will ensure that key
technical issues are addressed before yOll
conduct your modeling.
2. With the accepted protocol and compare
the predicted visibility impacts with your
threshold for "’contribution." You should
calculate daily visibility values for each
receptor as the change in deciviews
compared against natural visibility
conditions. You can use EPA’s "Guidance for
Estimating Natural Visibility Conditions
Under the Regional Haze Rule," EPA-454/B03-005 (September 2003) in making this
calculation. To determine whether a source
may reasonably be anticipated to cause or
contribute to visibility impairment at Class I
area, you then compare the impacts predicted
by the model against the threshold that you
have selected.
The emissions estimates used in the
models are intended to reflect steady-state
operating conditions during periods of high
capacity utilization. We do not generally
recommend that emissions reflecting periods
of start-up, shutdown, and malfunction be
used, as such emission rates could produce
higher than normal effects than would be
typical of most facilities. We recommend that
States use the 24 hour average actual
emission rate from the highest emitting day
el the meteorological period modeled, unless
this rate reflects periods start-up, shutdown,
or malfunction. In addition, the monthly
average relative humidity is used, rather than
the daily average humidity--an approach
that effectively lowers the peak values in
daily model averages.
For these reasons, if you use the modeling
approach we recommend, you should
compare your "contribution" threshold
against the 98th percentile of values. If the
98th percentile value from your modeling is
less than your contribution threshold, then
you may conclude that the source does not
contribute to visibility impairment and is not
subject to BART.

7 The model cede and its documentation are
available at no cost for download from http://
~ww.epa.gov/scramOO1/tt22.htm#calpuff.
8The Guideline on Air Quality Models, 40 CFR
part 51, appendix W, addresses the regulatory
application of air quality models for assessing
criteria pollutants under the CAA, m:.d describes
further the procedures for using the CALPUFF
model, as well as for obtaining approval for the use
of other, nonguideline models.
9 Interagency Workgroup on Air Q~iality Modeling
(IWAQM} Phase 2 Summary Report cnd
Becommendatious for Modeling Long Range
Transport Impacts, U.S. Environmental Protection
Agency, EPA-45.l/R-98-019, December 1998.

Option 2: Use of Model Plants To Exempt
Ir,:dividual Sources With Common
C,~aracteristics
Under this option, analyses of model
plants could be used to exempt certain
BART-eligible sources that share specific
characteristics. It may be most useful to use
this type of analysis to identify the types of
small sources that do not cause or contribute
to visibility impairment for purposes of
BART, and thus should not be subject to a
BART review. Different Class I areas may
have different characteristics, however, so
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you should use care to ensure that the criteria
you develcp are appropriate for the
applicable cases.
In carrying out this approach, you could
use modeling analyses o[ representative
plants to reflect groupings of specific sources
with important common characteristics,
Based on these analyses, you may find that
certain types of sources are clearly
anticipated, to cause or contribute to visibility
impairment. You could then choose to
categorically require those types of sources to
undergo a BART determination. Conversely,
you may find based on representative plant
analyses that certain types of sources are not
reasonably anticipated to cause or contribute
to visibility impairment. To do this, you may
conduct your own modeling to establish
emission levels and distances from Class I
areas on which you can rely to exempt
sources with those characteristics. For
example, based on your modeling you might
choose to exempt all NOx-ordy sources that
emit less than a certain amonnt per year and
are located a certain distance from a Class I
area. You could then choose to categorically
exempt such sources from the BART
determination process.
Our analyses of visibility impacts from
model plants provide a useful example of the
type of analyses that can be used to exempt
categories of sources from BART.1° In our
analyses, we developed model plants (EGUs
and non-EC, Us), with representative plume
and stack characteristics, for use in
considering; the visibility impact from
emission scurces of different sizes and
compositions at distances of 50, 100 and 200
kilometers from two hypothetical Class I
areas (one in the East and one in the West).
As the plume and stack characteristics of
these model plants were developed
considering the broad range of sources within
the EGU and non-EGU categories, they do not
necessarily represent any specific plant.
However, the results of these analyses are
instructive :in the development of an
exemption process for any Class I area.
In prepar!ng our analyses, we have made
a number of assumptions and exercised
certain modeling choices; some of these have
a tendency ~:0 lend conservatism to the
results, overstating the likely effects, while
others may ~nderstate the likely effects. On
balance, when all of these factors are
considered, we believe that our examples
reflect realistic treatments of the situations
being modmed. Based on our analyses, we
believe that a State that has established 0.5
deciviews a~ a contribution threshold could
reasonably exempt frmn the BART review
process sources that emit less than 500 tons
per year of NOx or SO~ (or combined NOx
and SO2), as long as these sources are located
more than 50 kilometers from any Class I
area; and sources that emit less than 1000
tons per year of NOx or SO: (or combined
NOx and SO2) that are located more than 100
kilometers £mm any Class I area. You do,
however, have the option of showing other
thresholds might also be appropriate giveu
your specific circumstances.
~o CALPUFF Analysis in Support of the June 2005
Changes to the Regional Haze Rule, U.S.
Environmental Protection Agency, June 15, 2005,
Docket No. OAR-2002-0076.

Option 3: Cumulative Modeling To Show
That No Sources in a State Are Subject to
BART
You may also submit to EPA a
demonstration based on an analysis of overall
visibility impacts that emissions from BARTeligible sources in your State, considered
together, are not reasonably anticipated to
cause or contribute to any visibility
impairment in a Class I area, and thus no
source should be subject to BART. You may
do this on a pollutant by pollutant basis or
for all visibility-impairing pollutants to
determine if emissions from these sources
contribute to visibility impairment.
For example, emissions of SO2 from your
BART-eligible sources may clearly cause or
,contribute to visibility impairment while
.direct emissions of PM2.s from :hese sources
may not contribute to impairment. If you can
:make such a demonstration, then you may
:reasonably conclude that none of your BARTeligible sources are subject to BART for a
particular pollutant or pollutants. As noted
above, your demonstration should take into
account the interactions among pollutants
and their resulting impacts on visibility
before making any pollutant-specific
determinations.
Analyses may be conducted using several
alternative modeling approach~,s. First, you
may use the CALPUFF or other appropriate
model as described in Option 1 to evaluate
the impacts of individual sources on
downwind Class I areas, aggregating those
impacts to determine the collective
contribution of all BART-eligib]e sources to
visibility impairment. You may also use a
photochemical grid model. As a general
~natter, the larger the number of sources
being modeled, the more appropriate it may
he to use a photochemical grid modeiL.
However, because such models are
significantly less sensitive than dispersion
models to the contributions of one or a few
sources, as well as to the interactions among
sources that are widely distributed
geographically, if you wish to u~e a grid
model, you should consult with the
appropriate EPA Regional Office to develop
an appropriate modeling protocol.
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degree of improvement in visibility which
may reasonably be anticipated to result from
the use of such technology.
The BART analysis identifies the best
system of continuous emission reduction
taking into account:
(1) The available retrofit control options,
(2) Any pollution control equipment in use
at the source {which affects the availability
of options and their impacts),
(3} The costs of compliance with control
options,
(4) The remaining useful life of the facility,
(5) The energy and non-air quality
environmental impacts of control options
(6) The visibility impacts analysis.
B. What is the scope of the BART review?
Once you determine that a source is subject
to BART for a particular pollutant, then for
each affected emission unit, you must
establish BART for that pollutant. The BART
determination must address air pollution
control measures for each emissions unit or
pollutant emitting activity subject to review.
Example: Plantwide emissions from
emission units within the listed categories
tMt began operation within the "time
window" for BART ~ are 300 tons/yr of NOx,
200 tons/yr of SO:, and 150 tons/yr of
primary particulate. Emissions unit A emits
200 tons/yr of NOx, 100 tons/yr of SO2, and
100 tons/yr of primary particulate. Other
emission units, units B through H, which
began operating in 1966, contribute lesser
amounts of each pollutant. For this example,
a BART review is required for NOx, SO2, and
primary particulate, and control options must
be analyzed for units B through H as well as
unit A.

C. How does a BART review relate to
Maximum Achievable Control Technology
(MACT) Standards under CAA section 112,
or to other emission limitations required
under the CAA?
For VOC and PM sources subject to MACT
standards, States may streamline the analysis
big including a discussion of the MACT
controls and whether any major new
technologies have been developed
subsequent to the MACT standards. We
IV. The BART Determination: Analysis of
believe that there are many VOC and PM
BART Options
sources that are well controlled because ~hey
are regulated by the MACT standards, which
This section describes the process tbr the
analysis of control options for suurces subject EPA developed under CAA section 112. For
a few MACT standards, this may also be true
to BART.
for SO> Any source subject to MACT
A. What factors must I address in the BART
standards must meet a level that is as
r,eview?
stringent as the best-controlled 12 percent of
The visibility regulations define BART as
sources in the industry. Examples of these
follows:
hazardous air pollutant sources which
Best Available Retrofit Technology (BART) effectively control VOC and PM emissions
means an emission limitation b~sed on the
include (among others) secondary lead
degree of reduction achievable through the
facilities, organic chemical plants subject to
application of the best system of continuous
the hazardous organic NESHAP (HON),
emission reduction for each pollutant which pharmaceutical production facilities, and
is emitted by... [a BART-eligiSle source].
equipment leaks and wastewater operations
The emission limitation must be established, at petroleum refineries. We believe that, in
on a case-by-case basis, taking into
many cases, it will be unlikely that States
consideration the technology awailable, the
will identify emission controls more
costs of compliance, the energy and non-air
st:dngent than the MACT standards without
quality environmental impacts cf
compliance, any pollution contro! equipment
u That is, emission units that were in existence
in use or in existence at the source, the
on August 7, 1977 and which began actual
remaining useful life of the source, and the
nperation on or after August 7, 1962.
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NSPS as one of the control options.~3 The
NSPS standards are codified in 40 CFR part
60. We note that there are situations where
NSPS standards do not require the most
stringent level of available control for all
sources within a category. For example, postcombustion NOx controls (the :most stringent
controls for stationary gas turbines) are not
required under subpart GG of the NSPS for
Stationary Gas Turbines. However, such
controls musl still be considered available
technologies :for the BART selection process.
3. Potentially applicable retrofit control
alternatives can be categorized in throe ways.
¯ Pollution prevention: use of inherently
lower-emitting processes/pract:[ces, including
the use of control techniques (e..g. low-NOx
burners) and work practices that prevent
,emissions and result in lower "productionspecific" emissions (note that i~ is not our
:intent to direct States to switch fuel forms,
,~.g. from coal to gas),
¯ Use of (and where already in place,
improvement in the performance of J add-on
controls, such as scrubbers, fabric fillers,
~:hermal oxidizers and other devices that
D. What Are the Five Basic Steps of a Casecontrol and reduce emissions alter they are
by-Case BART Analysis?
]produced, and
¯ Combinations of inherently lowerThe five steps are:
emitting processes and add-on ,:ontrols.
STEP 1---Identify All ~2 Available Retrofit
4. In the course of the BART ::eview, one
Control Technologies,
STEP 2---Eliminate Technically Infeasible or more of the available control options may
be eliminated from consideration because
Options,
STEP 3--. Evaluate Control Effectiveness of they are demonstrated to be teclhnically
infeasible or to have unacceptable energy,
Remaining Control Technologies,
STEP 4-- Evaluate Impacts and Document cost, or non-air quality environmental
impacts on a case-by-case (or site-specific)
the Results, and
basis. However, at the outset, you should
STEP 5--Evaluate Visibility Impacts.
initially identify all control optiions with
1. STEP 1: How do I identify all available
potential application to the emissions unit
retrofit emi~sion control techniques?
nnder review.
5. We do not consider BART as a
1. Availahle retrofit control options are
those air pollution control technologies with requirement to redesign the source when
considering available control alternatives.
a practical potential for application to the
For example, where the source subject to
emissions unit and the regulated pollutant
BART is a coal-fired electric generator, we do
under evaluation. Air pollution control
not require the BART analysis to consider
technologies can include a wide variety of
building a natural gas-fired electric turbine
available methods, systems, and techniques
although the turbine may be inherently less
for control of the affected pollutant.
Technologies required as BACT or LAER are polluting on a per unit basis.
6. For emission units subject ~:o a BART
available fo:r BART purposes and must be
review, there will often be control measures
included as control alternatives. The control
or devices already in place. For such
alternatives can include not only existing
emission units, it is important to include
controls for the source category in question
but also take into account technology transfer control options that involve improvements to
existing controls and not to limit the control
of controls that have been applied to similar
options only to those measures ~:hat involve
source categories and gas streams.
a complete replacement of control devices.
Technologies which have not yet been
Example: For a power plant with an
applied to (or permitted for) full scale
existing wet scrubber, the current control
operations need not be considered as
available; we do not expect the source owner efficiency is 66 percent. Part of the reason for
to purchase or construct a process or control
~a In EPA’s 1980 BART guidelines for reasonably
device that ihas not already been
demonstrated in practice.
attributable visibility impairment, w~ concluded
that NSPS standards generally, at that time,
2. Where ~ NSPS exists for a source
represented the hest level sources could install as
category (which is the case for most of the
BART. In the 20 year period since this guidance
categories affected by BART}, you should
was developed, lhere have been adwmces in SO2
include a level of control equivalent to the
control technologies as well as technologies for the
identifying control options that would cost
many thousands of dollars per ton. Unless
there are n.3w technologies subsequent to the
MACT standards which would lead to costeffective increases in the level of control, you
may rely o~a the MACT standards for
purposes of BART.
We believe that the same rationale also
holds true for emissions standards developed
for municipal waste incinerators nnder CAA
section 111 (d), and for many’ NSR/PSD
determinations and NSR/PSD settlement
agreements. However, we do not believe that
technology determinations from the 1970s or
early 1980s, including new source
performance standards (NSPS), should be
considered to represent best control for
existing sources, as best control levels for
recent plant retrofits are more stringent than
these older levels.
Where you are relying on ~hese standards
to represent a BART level of control, you
should provide the public with a discussion
of whether any new technolngies have
subsequently become available.

a2 In identifying "all" options, you must identify
the most stringent option and a reasonable set of
options for analysis that reflects a comprehensive
list of available technologies. It is not necessary to
list all permulations of available control levels that
exist for a giwm technology--the list is complete if
it includes the maximum level of control each
technology is capable of achieving.

control of other pollutants, confirmed by a number
of recent retrofits at Western power plants.
Accordingly, EPA no longer concludes that the
NSPS level of controls automatically represents
"the best these sources can instalL" Analysis of the
BART factors could result in the selection of a
NSPS level of control, but you should reach this
conclusion only after considering the full range of
control options.

the relatively low control efficiency is that 22
percent of the gas stream bypasses the
scrubber. A BART review identifies options
10r improving the performance of the wet
scrubber by redesigning the internal
components of the scrubber and by
eliminating or reducing the percentage of the
gas stream that bypasses the scrubber. Four
control options are identified: (1) 78 percent
control based upon improved scrubber
performance while maintaining the 22
percent bypass, (2) 83 percent control based
upon improved scrubber performance while
reducing the bypass to 15 percent, (3) 93
percent control based upon improving the
scrubber performance while eliminating the
bypass entirely, (this option results in a "wet
stack" operation in which the gas leaving the
stack is saturated with water) and (4) 93
percent as in option 3, with the addition of
an indirect reheat system to reheat the stack
gas above the saturation temperature. You
must consider each of these four options in
a BART analysis for this source.
7. You are expected to identify potentially
applicable retrofit control technologies that
represent the full range of demonstrated
alternatives. Examples of general information
sources to consider include:
¯ The EPA’s Clean Air Technology Center,
which includes the RACT/BACT/LAER
Clearinghouse (RBLC);
¯ State and Local Best Available Control
Technology Guidelines--many agencies have
online information--for example South Coast
Air Quality Management District, Bay Area
Air Quality Management District, and Texas
Natural Resources Conservation Commission;
¯ Control technology vendors;
¯ Federal/State/Local NSR permits and
associated inspection/performance tesl
reports;
¯ Environmental consultants;
¯ Technical journals, reports and
newsletters, air pollution control seminars;
a:ad

¯ The EPA’s NSR bulletin board--http://
www.epa.gov/ttn/nsr;
¯ Department of Energy’s Clean Coal
Program--technical reports;
* The NOx Control Technology "Cost
Tool"--Clean Air Markets Division Web
p age--h ttp://www.epa.gov/airmarkets/arp/
nox/controltech.html;
¯ Performance of selective catalytic
reduction on coal-fired steam generating
uuits--final report. OAR/ARD, June 1997
(also available at http://www.epa.gov/
airmarkets/arp/nox/controltech.html);
¯ Cost estimates for selected applications
of NOx control technologies on stationary
combustion boilers. OAR/ARD June 1997.
(Docket for NOx SIP Call, A-96-56, item [IA-03);
¯ Investigation of performance and cost of
NOx controls as applied to group 2 boilers.
OAR/ARD, August 1996. (Docket for Phase II
NOx rule, A-95-28, item IV-A-4);
¯ Controlling SO2 Emissions: A Review of
Technologies. EPA-600/R-00-093, USEPA/
ORD/NRMRL, October 2000; and
¯ The OAQPS Control Cost Manual.
You are expected to compile appropriate
information from these information sources.
8. There may be situations where a specific
set of units within a fenceline constitutes tbe
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logical set to which controls would apply
and that set of units may or may not all be
BART-eligible. (For example, some units in
that set may not have been constructed
between 19~2 and 1977.)
9. If you find that a BART source has
controls already in place which are the most
stringent centrols available (uote that this
means that all possible improvements to any
control devices have been made), then it is
not necessary to comprehensively complete
each following step of the BART analysis in
this section. As long these most stringent
controls available are made federally
enforceable for the purpose of implementing
BART for that source, you may skip the
remaining analyses in this section, including
the visibility analysis in step 5. Likewise, if
a source commits to a BART determination
that consists of the most stringent controls
available, then there is no need to complete
the remaining analyses in this section.
2. STEP 2: How do I determine whether the
options identified in Step 1 are technically
feasible?
In Step 2, you evaluate the technical
feasibility of the control options you
identified in Step 1. You should document a
demonstration of technical infeasibility and
should explain, based on physical, chemical,
or engineering principles, why technical
difficulties would preclude the successful
use of the control option on the emissions
unit under review. You may then eliminate
such technically infeasible control options
from further consideration in the BART
analysis.
In general, what do we mean by technical
feasibility?
Control technologies are technically
feasible if either (1) they have been installed
and operated successfully for the type of
source und~,r review under similar
conditions, or (2) the technology could be
applied to tire source under review. Two key
concepts are important in determining
whether a technology could be applied:
"availability" and "applicability." As
explained in more detail below, a technology
is considered "available" if the source owner
may obtain i,t through commercial channels,
or it is otherwise available within the
common sense meaning of the term. An
available technology is "applicable" if it can
reasonably be installed and operated on the
source type under consideration. A
technology lhat is available and applicable is
technically feasible.
What do we mean by "available" technology?
1. The tyizical stages for bringing a control
technology concept to reality as a commercial
product are:
¯ Concepl stage;
¯ Research and patenting;
¯ Bench scale or laboratory testing;
¯ Pilot scale testing;
¯ Licensing and commercial
demonstration; and
¯ Comme;cial sales.
2. A control technique is considered
available, within the context presented
above, if it has reached the stage of licensing
and commmcial availability. Similarly, we do
not expect a source owner to conduct

extended trials to learn how to apply a
technology on a totally new and dissimilar
source type. Consequently, you would not
consider technologies in the pilot scale
testing stages of development as "available"
for purposes of BART review.
3. Commercial availability by itself,
however, is not necessarily a sufficient basis
for concluding a technology to be applicable
and therefore technically feasible. Technical
tbasibility, as determined in Step 2, also
~neans a control option may reasonably be
deployed on or "applicable" to the source
type under consideration.
Because a new technology may become
available at various points in ti~ne during the
BART analysis process, we believe that
guidelines are needed on when a technology
must be considered. For example, a
technology may become available during the
public comm~,nt period on the State’s rule
development process. Likewise, it is possible
that new technologies may become available
after the close of the State’s public comment
period and before submittal of the SIP to
EPA, or during EPA’s review process on the
SIP submittal. In order to provide certainty
in the process, all technologies should be
considered if available before the close of the
State’s public comment period. You need not
consider technologies that become available
after this date. As part of your analysi s, you
should consider any technologies brought to
?,’our attention in public comments. If you
disagree with public comments asserting that
the technology is available, you shouiid
provide an explanation for the public record
as to the basis for your conclusion.
What do we m.ean by "applicable"
technology?
You need to exercise technical judgment in
determining whether a control alternative is
applicable to the source type under
consideration. In general, a commercially
available control option will be presumed
applicable if i! has been used on the same or
a similar source type. Absent a showing of
this type, you evaluate technical: feasibility
by examining the physical and chemical
characteristics of the pollutant-bearing gas
stream, and comparing them to the gas
stream characteristics of the source types to
which the technology had been applied
previously. Deployment of the control
technology on a new or existing source with
similar gas stream characteristics is generally
a sufficient basis for concluding the
technology is technically feasible barring a
demonstration to the contrary as. described
below.
What type of demonstration is required if I
conclude that .an option is not technically
feasible?
1. Where you conclude that a control
option identified in Step 1 is technically
infeasible, you should demonstrate that the
option is either commercially unavailable, or
that specific circumstances preclude its
application to a particular emission unit.
Generally, suclh a demonstration involves an
evaluation of the characteristics of the
pollutant-bearing gas stream and the
capabilities of the technology. Alternatively,
a demonstration of technical infeasibility
may involve a showing that ther~ are
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unresolvable technical difficulties with
applying the control to the source (e.g., size
of the unit, location of the proposed site,
operating problems related to specific
circumstances of the source, space
constraints, reliability, and adverse side
effects on the rest of the facility). Where the
resolution of technical difficulties is merely
a matter of increased cost, you should
consider the technology to be technically
feasible. The cost of a control alternative is
considered later in the process.
2. The determination of technical
feasibility is sometimes influenced by recent
air quality permits. In some cases, an air
quality permit may require a certain level of
control, but the level of control in a permit
is. not expected to be achieved in practice
(e.g., a source has received a permit but the
project was canceled, or every operating
source at that permitted level has been
physically unable to achieve compliance
with the limit). Where this is the case, you
should provide supporting documentation
showing why such limits are not technically
feasible, and, therefore, why the level of
control (but not necessarily the technology)
may be eliminated from further
consideration. However, if there is a permit
requiring the application of a certain
technology or emission limit to be achieved
for such technology, this usually is sufficient
iustification for you to assume the technical
feasibility of that technology or emission
limit.
3. Physical modifications needed to resolve
technical obstacles do not, in and of
themselves, provide a justification for
eliminating the control technique on the
basis of technical infeasibility. However, you
may consider the cost of such modifications
in estimating costs. This, in turn, may form
tl:~e basis for eliminating a control technology
(see later discussion).
4. Vendor guarantees may provide an
in~dication of commercial availability and the
technical feasibility of a control technique
and could contribute to a determination of
technical feasibility or technical infeasibility,
depending on circumstances. However, we
do not consider a vendor guarantee alone to
be sufficient justification that a control
option will work. Conversely, lack of a
wmdor guarantee by itself does not present
sufficient justification that a control option or
an emissions limit is technically infeasible.
Generally, you should make decisions about
technical feasibility based on chemical, and
eng, ineering analyses (as discussed above), in
conjunction with information about vendor
guarantees.
5. A possible outcome of the BART
procedures discussed in these guidelines is
the evaluation of multiple control technology
alternatives which result in essentially
equivalent emissions. It is not our intent to
encourage evaluation of unnecessarily large
numbers of control alternatives for every
emissions unit. Consequently, you should
use judgment in deciding on those
alternatives for which you will conduct the
detailed impacts analysis (Step 4 below). For
example, if two or more control techniques
result in control levels that are essentially
identical, considering the uncertainties of
emissions factors and other parameters
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pertinent to estimating performance, you may
evaluate only the less costly of these options.
You should narrow the scope of the BART
analysis in this way only if there is a
negligible difference in emissions and energy
and non-ai:~ quality environmental impacts
between centrol alternatives.
3. STEP 3: How do I evaluate technically
feasible alternatives?
Step 3 involves evaluating the control
effectivene:~s of all the technically feasible
control alternatives identified in Step 2 far
the pollutant and emissions unit under
review.
Two key issues in this process include:
(1) Making sure that you express the degree
of control u.sing a metric that ensures an
"apples to apples" comparison of emissions
performance levels among options, and
(2) Giving appropriate treatment and
consideratian of control techniques that can
operate over a wide range of emission
performance levels.
What are the appropriate metrics for
comparison ?
This issu~ is especially important when
you compare inherently lower-polluting
processes to one another or to add-on
controls. In such cases, it is generally most
effective to express emissions performance as
an average steady state emissions level per
unit of product produced or processed.
Examples of common metrics:
¯ Pounds’, of SO2 emissions per million Btu
heat input, and
¯ Pounds; of NOx emissions per ton of
cement produced.
How do I evaluate control techniques with a
wide range of emission performance levels?
1. Many control techniques, including both
add-on controls and inherently lower
polluting processes, can perform at a wide
range of levels. Scrubbers and high and low
efficiency electrostatic precipitators (ESPs)
are two of the many examples of such control
techniques :hat can perform at a wide range
of levels. It is not our intent to require
analysis of each possible level of efficiency
for a control, technique as such an analysis
would result in a large number of options. It
is important, however, that in analyzing the
technology you take into account the most
stringent emission control level that the
technology !s capable of achieving. You
should consider recent regulatory decisions
and performance data (e.g., manufacturer’s
data, engineering estimates and the
experience of other sources) when
identifying an emissions performance level
or levels to evaluate.
2. In assessing the capability of the control
alternative, latitude exists to consider special
circumstances pertinent to the specific
source under review, or regarding the prior
application of the control alternative.
However, you should explain the basis for
choosing the alternate level (or range) of
control in tke BART analysis. Without a
showing of differences between the source
and other sources that have achieved more
stringent emissions limits, you should
conclude that the level being achieved by
those other sources is representative of the
achievable level for the source being
analyzed.

3. You rnay encounter cases where you
may wish to evaluate other lew.~ls of control
in addition to the most stringent level for a
given device. While you must consider the
most stringent level as one of the control
options, you may consider less stringent
levels of control as additional options. This
would be useful, particularly in cases where
the selection of additional optinns would
ihave widely varying costs and nther impacts.
4. Finally, we note that for retrofitting
existing sources in addressing BART, you
should consider ways to improve the
performance of existing control devices,
particularly when a control de~ice is not
achieving the level of control that other
similar sources are achieving i~ practice with
the same device. For example, you should
consider requiring those sources with
electrostatic precipitators (ESPs) performing
below currently achievable levels to improve
their performance.
,t. STEP 4: For a BART review, ~vhat impacts
am I expected to calculate and report? What
methods does EPA recommend for tl~e
impacts analysis?
After you identify the available and
technically feasible control technology
options, you are expected to conduct the
following analyses when you make a BART
determination:
Impact analysis part 1: Costs of
compliance,
Impact analysis part 2: Energy impacts, and
Impact analysis part 3: Non-air quality
environmental impacts.
Impact analysis part 4: Remaining useful
life.
In this section, we describe how to conduct
each of these three analyses. You are
responsible for presenting an e,~aluation of
each impact along with appropriate
supporting information. You should discuss
and, where possible, quantify both beneficial
and adverse impacts. In general, the analysis
should focus on the direct impact of ~he
control alternative.
a. Impact analysis part 1: how do I estimate
[he costs of control?
1. To conduct a cost analysis, you:
(1) Identify the emissions uni~:s being
controlled,
(2) Identify design parameters for e:mission
controls, and
(3) Develop cost estimates based upon
those design parameters.
2. It is important to identify clearly the
emission units being controlled, that :is, to
specify a well-defined area or process
s.~gment withi:n the plant. In some cases,
multiple emission units can be controlled
jointly. However, in other cases, it may be
appropriate in the cost analysis to consider
whether multiple units will be required to
install separate and/or different contrnl
devices. The analysis should previde a clear
snammary list of equipment and Ihe
associated control costs. Inadeqnate
documentation of the equipment whose
emissions are being controlled is a potential
cause for confl~sion in comparison of costs of
the same controls applied to similar snurces.
3. You then specify the control system
design parameters. Potential sources of these

design parameters include equipment
vendors, background information docurnents
nsed to support NSPS development, control
technique guidelines documents, cost
manuals developed by EPA, control data in
trade publications, and engineering and
performance test data. The following are a
few examples of design parameters for two
example control measures:
Control device

Examples of design
parameters

Wet Scrubbers .. Type of sorbent used (lime,
limestone, etc.).
Gas pressure drop.
Liquid/gas ratio.
Selective CataAmmonia to NOx molar
lytic Reduction.
ratio.
Pressure drop.
Catalyst life.
4. The value selected for the design
parameter should ensure that the control
option will achieve the level of emission
control being evaluated. You should include
iu your analysis documentation of your
assumptions regarding design parameters.
Examples of supporting references wonht
include the EPA OAQPS Control Cost
Manual (see below) and background
information documents used for NSPS and
hazardous pollutant emission standards. If
the design parameters you specified differ
fi’om typical designs, you should document
the difference by supplying performance test
data for the control technology in question
applied to the same source or a similar
source.
5. Once the control technology alternatives
and achievable emissions performance levels
have been identified, you then develop
estimates of capital and annual costs. The
basis for equipment cost estimates also
should be documented, either with data
supplied by an equipment vendor (i.e.,
badget estimates or bids) or by a referenced
source (such as the OAQPS Control Cost
Manual, Fifth Edition, February 1996, EPA
453/B-96-001).~4 In order to maintain and
improve consistency, cost estimates should
be based on the OAQPS Contro] Cost Manual,
where possible.~5 The Control Cost Manual
addresses most control technologies in
sufficient detail for a BART analysis. The
cost analysis should also take into account
any site-specific design or other conditions
identified above that affect the cost of a
particular BART technology option.
~4 The OAQPS Control Cost Manual is updated
periodically. While this citation refers to the latest
version at the time this guidance was written, you
should use the version that is current as of when
you conduct your impact analysis. This document
is available at the following Web site: http://
a~’w.epa.gov/ttn/catc/dirl/cslch2.pdf.
15 You should include documentation for any
additional information you used for the cost
calculations, including any information supplied by
vendors that affects your assumptions regarding
purchased equipment costs, equipment life,
replacement of major components, and any other
element of the calculation that differs frown the
Control Cast Manual.
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b. What do we mean by cost effectiveness?
Cost effectiveness, in general, is a criterion
used to assess the potential for achieving an
objective in the most economical way. For
purposes of air pollutant analysis,
"effectiveness" is measured in terms of tons
of pollutan’: emissions removed, and "cost"
is measured in terms of annualized control
costs. We recommend two types of costeffectiveness calculations--average cost
effectiveness, and incremental cost
effectiveness.
c. How do I calculate average cost
effectiveness?
Average cost effectiveness means the total
annualized costs of control divided by
annual emissions reductions (the difference
between baseline annual emissions and the
estimate of emissions after controls), using
the following formula:
Average cost effectiveness (dollars per ton
removed) = Control option annualized
cost ~ 6
Baseline annual emissions--Annual
emissions with Control option
Because you calculate costs in (annualized)
dollars per year ($/yr) and because you
calculate eraissions rates in tons per year
(tons/yr), tk e result is an average costeffectiveness number in (annualized) dollars
per ton (S/ton) of pollutant removed.
d. How do I calculate baseline emissions?
1. The baseline emissions rate should
represent a realistic depiction of anticipated
annual emissions for the source. In general,
for the exisling sources subject to BART, you
will estimale the anticipated annual
emissions based upon actual emissions from
a baseline period.
2. When you project that future operating
parameters (e.g., limited hours of operation
~6 Whenew~r you calculate or report annual costs,
you should indicate the year for which the costs are
estimated, For example, if you use the year 2000 as
the basis for cost comparisons, you would report
that an annu~lized cost of $20 million would be:
$20 million (?,ear 2000 dollars).

or capacity utilization, type of thel, raw
materials or product mix or type) will differ
Yrom past practice, and if this projection has
a deciding effect in the BART determination,
then you must make these parameters or
assumptions into enforceable limitations. In
the absence of enforceable limitations, you
calculate baseline emissions based upon
continuation of past practice.
3. For example, the baseline emissiions
calculation for an emergency standby
generator may consider the fact that the
source owner would not operat~ more than
past practice af 2 weeks a year. On the other
hand, baseline emissions associated with a
base-loaded turbine should be based on its
past practice which would indicate a large
number of hours of operation. This produces
a significantly higher level of baseline
emissions than in the case of the emergency/
standby unit and results in more costeffective controls. As a consequence of the
dissimilar baseline emissions, BART for the
two cases could be very differeut.
e. How do I calculate incremental cost
effectiveness?
1. In addition to the average cost
effectiveness of a control option, you should
also calculate incremental cost effectiveness.
You should consider the incremental cost
effectiveness in combination with the average
cost effectiveness when considering whether
to eliminate a control option. The
incremental cost effectiveness calculation
compares the costs and performance level of
a control option to those of the :next most
stringent option, as shown in the following
tbrmula (with respect to cost per emissions
reductiml):
Incremental Cost Effectiveness (dollars per
incremental ton removed) = {Total
annualized costs of control option) {Total annualized costs of next control
option) ÷ {Control option annual
emissions) - (Next control option
annual emissions}
Example 1: Assume that Option F on
Figure 2 has total annualized ccsts of $1
~nillion to reduce 2000 tons of a pollutant,
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and that Option D on Figure 2 has total
annualized costs of $500,000 to reduce 1000
tons of the same pollutant. The incremental
cost effectiveness of Option F relative to
Option D is ($1 million - $500,000) divided
by (2000 tons - 1000 tons), or $500,000
divided by 1000 tons, which is $500/ton.
Example 2: Assume that two control
options exist: Option 1 and Option 2. Option
1 achieves a 1,000 ton/yr reduction at an
annualized cost of $1,900,000. This
represents an average cost of ($1,900,000/
1,000 tons) = $1,900/ton. Option 2 achieves
a 980 tons/yr reduction at an annualized cost
of $1,500,000. This represents an average cost
of ($1,500,000/980 tons) = $1,531/ton. Tbe
incremental cost effectiveness of Option 1
relative to Option 2 is ($1,900,000 $1,500,000) divided by (1,000 tons - 980
tons). The adoption of Option 1 instead of
Option 2 results in an incremental emission
reduction of 20 tons per year at an additional
cost of $400,000 per year. The incremental
cost of Option 1, then, is $20,000 per ton 11 times the average cost of $1,900 per ton.
While $1,900 per ton may still be deemed
reasonable, it is useful to consider both the
average and incremental cost in making an
overall cost-effectiveness finding. Of course,
there may be other differences between these
options, such as, energy or water use, or nonair environmental effects, which also should
be considered in selecting a BART
technology.
2. You should exercise care in deriving
incremental costs of candidate control
options. Incremental cost-effectiveness
comparisons should focus on annualized cost
and emission reduction differences between
"dominant" alternatives. To identify
dominant alternatives, you generate a
graphical plot of total annualized costs for
total emissions reductions for all control
alternatives identified in the BART analysis,
and by identifying a "least-cost envelope" as
slhown in Figure 2. (A "least-cost envelope"
represents the set of options that should be
dominant in the choice of a specific option.)
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Example: Eight technically feasible control
options for analysis are listed. These are
represented as A through H iu Figure 2. The
dominant set of control options, B, D, F, G,
and H, represent the least-cost envelope, as
we depict by the cost curve connecting them.
Points A, C and E are inferior options, and
you should not use them in calculating
incremental cost effectiveness. Points A, C
and E represent inferior controls because B
will buy more emissions reductions for less
money than A; and similarly, D and F will
buy more reductions for less money than C
and E, respectively.
3. In calculating incremental costs, you:
(1) Array the control options in ascending
order of annualized total costs,
(2) Develop a graph of the most reasonable
smooth curve of the control options, as
shown in Figure 2. This is to show the "leastcost envelope" discussed above; and
(3) Calculate the incremental cost
effectivenes:s for each dominant option,
which is the difference in total annual costs
between that option and the next most
stringent option, divided by the difference in
emissions, after controls have been applied,
between those two control options. For
example, using Figure 2, you would calculate
incremental cost effectiveness for the
difference between options B and D, options
D and F, options F and G, and options G and
H.
4. A comparison of incremental costs can
also be usefltl in evaluating the viability of
a specific control option over a range of
efficiencies. For example, depending on the
capital and operational cost of a control
device, total and incremental cost may vary
significantly (either increasing or decreasing)
over the operational range of a control

device. Also, the greater the number of
possible control options that exist, the more
weight should be given to the incremental
costs vs. average costs. It should be noted
tlhat average and incremental cost
effectiveness are identical when only one
candidate control option is known to exist.
5. You should exercise caution not to
misuse these techniques. For example, you
may be faced with a choice between two
available control devices at a so~rce, control
A and control B, where control ]3 achieves
slightly greater emission reductions. The
average cost (total annual cost/total annual
emission redu~ztions) for each may be deemed
to be reasonable. However, the incremental
cost (total annual costa _ s/total annu’,al
emission reductionsA B) of the additional
emission reductions to be achieved by
control B may be very great. In such an
instance, it may be inappropriat,~ to choose
control B, based on its high incr,~mental
costs, even though its average co,st may be
considered reasonable.
6. In addition, when you evaluate the
average or incremental cost effectiveness of a
control alternative, you should make
reasonable and supportable assumptions
regarding control efficiencies. An
unrealistically low assessment of the
emission reduction potential of a certain
technology could result in inflated co,.~teffectiveness figures.
f. What other information shouht I provide in
the cost impacts analysis?
You should provide documenl:ation of any
unusual circumstances that exisl: for the
source that would lead to cost-effectiveness
estimates that would exceed that for recent
retrofits. This is especially important :in cases
where recent retrofits have cost-effectiveness

w~lues that are within what has been
considered a reasonable range, but your
analysis concludes that costs for the source
being analyzed are not considered
reasonable. (A reasonable range would be a
range that is consistent with the range of cost
effectiveness values used in other similar
permit decisions over a period of time.)
Example: In an arid region, large amounts
of water are needed for a scrubbing system.
Acquiring water from a distant location could
greatly increase the cost per ton of emissions
reduced of wet scrubbing as a control option.
g. What other things are important to
consider in the cost impacts analysis?
In the cost analysis, you should take care
not to focus on incomplete results or partial
calculations. For example, large capital costs
for a control option alone would not preclude
selection of a control measure if large
mnissions reductions are projected. In such a
case, low or reasonable cost effectiveness
nnmbers may validate the option as an
appropriate BART alternative irrespective of
the large capital costs. Similarly, projects
with relatively low capital costs may not be
cost effective if there are few emissions
reduced.
h. Impact analysis part 2: How should I
analyze and report energy impacts?
1. You should examine the energy
requirements of the control technology and
determine whether the use of that technology
results in energy penalties or benefits. A
source owner may, for example, benefit from
the combustion of a concentrated gas stream
rich in volatile organic compounds; on the
other hand, more often extra fuel or
electricity is required to power a control
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include hazardous waste discharges, such as
device or incinerate a dilute gas stream. If
spent catalysts or contaminated carbon.
such benefits or penalties exist, they should
Generally, these types of environmental
be quantifie.d to the extent practicable.
concerns becnme important when sensitive
Because en.o~rgy penalties or benefits can
site-specific receptors exist or when the
usually be quantified in terms of additional
incremental emissions reductions potential
cost or inccme to the source, the energy
impacts analysis can, in most cases, si~nply
af the more stringent control is ~nly
marginally greater than the next mostbe factored into the cost impacts analysis.
The fact of energy use in and of itself does
effective option. However, the fact that a
not disqualify a technology.
control devlce~ creates liquid and solid waste
that must be disposed of does not necessarily
2, Your energy impact analysis should
consider only direct energy consumption and argue against selection of that technology as
BART, particularly if the control device has
not indirec! energy impacts. For example,
you could estimate the direct energy impacts been applied to similar facilities elsewhere
and the solid ar liquid waste is similar to
of the control alternative in units of energy
consumption at the source (e.g., BTU, kWh, those other applications. On the other hand,
barrels of oil, tons of coal). The energy
where you or t~he source owner can show that
requirements of the control options should be nnusual circumstances at the proposed
shown in terms of total (and in certain cases, facility create greater problems -:han
experienced elsewhere, this may provide a
also incremental) energy costs per ton of
basis for the elimination of that control
pollutant removed. You can then convert
alternative as BART.
these units into dollar costs and, where
3. The procedure for conducting an.
appropriate, factor these costs into the
analysis of non-air quality envimnme, ntal
control cost analysis.
impacts should be made based on a
3. You generally do not consider indirect
consideration of site-specific ciicumstances.
energy impacts (such as energy to produce
raw materials for construction of control
Ig you propose to adopt the most stringent
equipment) However, if you determine,
alternative, then it is not necessary to
either independently or based on a showing
perform this analysis of environmental
by the source owner, that the indirect energy impacts for the entire list of technologies you
impact is unusual or significant and that the
ranked in Step 3. In general, the analysis
need only address those control alternatives
impact can ae well quantified, you may
with any significant or unusual
consider the indirect impact.
environmental impacts that haw the
4. The energy impact analysis may also
address concerns over the use of locally
potential to affect the selection of a cantrol
scarce fuels The designation af a scarce fuel alternative, or elimination of a more stringent
may vary from region to region. However, in control alternative. Thus, any important
general, a scarce fuel is one which is in short relative environmental impacts ,~both positive
supply locai[ly and can be better used for
and negative) of alternatives can be campared
alternative purposes, or one which may not
with each other.
be reasonably available to the source either
4. In general, the analysis of impacts starts
with the identification and quan tification of
at the present time or in the near future.
5. Finally. the energy impacts analysis may the solid, liquid, and gaseous discharges from
the control device or devices under review.
consider wl~ether there are relative
differences between alternatives regarding
Initially, you should perform a ~lualitative or
the use of locally or regionally available coal, semi-quantitative screening to narrow the
and whether a given alternative would result analysis to discharges with potential for
in significant economic disruption or
causing adverse environmental effects. Next,
unemployment. For example, where two
you should assess the mass and ~omposition
options are equally cost effective and achieve of any such discharges and quantify them to
equivalent or similar emissions reductions,
the extent possible, based on readily
one option raay be preferred if the other
available information. You should also
alternative r,~sults in significant disruption or assemble pertinent information about the
unemployment.
public or environmental consequences of
releasing these materials.
i. Impact analysis part 3: How do I analyze
j. Impact analysis part 4: What are examples
"non-air quality environmental impacts?"
o:[ non-air quality environmental impacts?
1. In the non-air quality related
environmen:al impacts portion of the BART
The fallowing are examples of how to
analysis, you address environmental impacts conduct non-air quality environmental
other than air quality due to emissions of the impacts:
pollutant in question. Such environmental
(1) Water Impact
impacts include solid or hazardous waste
You should identify the relative quantities
generation and discharges of polluted water
of water used and water pollutants produced
fram a control device.
and discharged as a result of the use of each
alternative emission control system. Where
2. You shnuld identify any significant or
unusual environmental impacts associated
possible, you should assess the effect on
ground water and such local surface water
with a control alternative that have the
potential to affect the selection or elimination quality parameters as ph, turbidity, dissolved
oxygen, salinity, toxic chemical levels,
of a control alternative. Some control
technologies may have potentially significant temperature, and any other impcrtant
cansiderations. The analysis could consider
secondary environmental impacts. Scrubber
whether applicable water quality standards
effluent, for example, may affect water
will be met and the availability and
quality and land use. Alternatively, water
effectiveness of various techniques to :reduce
availability may affect the feasibility and
patential adverse effects.
costs of wet scrubbers. Other examples of
(2) Solid Waste Disposal Impact
secondary environmental impacts could

You could also compare the quality and
quantity of solid waste (e.g., sludges, solids)
that must be stored and disposed of or
recycled as a result of the application of each
alternative emission control system. You
slhould consider the composition and various
other characteristics of the solid waste (such
as permeability, water retention, rewatering
of dried material, compression strength,
leachability of dissolved ions, bulk density,
ability to support vegetation growth and
hazardous characteristics) which are
significant with regard to potential surface
water pollution or transport into and
contamination of subsurface waters or
aquifers.
(3) Irreversible or Irretrievable Commitment
of Resources
You may consider the extent to which the
alternative emission control systems may
involve a trade-off between short-term
environmental gains at the expense of longterm environmental losses and the extent to
which the alternative systems may result in
irreversible or irretrievable commitment of
resources (for example, use of scarce water
resources).
(4) Other Adverse Environmental Impacts
You may consider significant differences in
noise levels, radiant heat, or dissipated s~atic
electrical energy of pollution control
alternatives. Other examples of non-air
quality environmental impacts would
include hazardous waste discharges such as
spent catalysts or contaminated carbon.
k. How do I take into account a project’s
"remaining useful life" in calculating control
costs?
1. You may decide to treat the requirement
to consider the source’s "remaining useful
life" of the source for BART determinations
as; one element of the overall cost analysis.
The "remaining useful life" of a source, if it
:represents a relatively short time period, may
affect the annualized costs of retrofit
controls. For example, the methods for
calculating annualized costs in EPA’s
OAQPS Control Cost Manual require the use
of a specified time period for amortization
that varies based upon the type of control. If
the remaining useful life will clearly exceed
this time period, the remaining useful life has
essentially no effect on control costs and on
the BART determination process. Where the
remaining useful life is less than the time
period for amortizing costs, you should use
this shorter time period in your cost
calculations.
2. For purposes of these guidelines, the
remaining useful life is the difference
between:
(1) The date that controls will be put in
place (capital and other construction costs
incurred before controls are put in place can
be rolled into the first year, as suggested in
EPA’s OAQPS Control Cost Manual); you are
conducting the BART analysis; and
(2) The date the facility permanently stops
operations. Where this affects the BART
determination, this date should be assured by
a federally- or State-enforceable restriction
preventing further operation.
3. We recognize that there may be
situations where a source operator intends to
shut down a source by a given date, but
~vishes to retain the flexibility to continue
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operating beyond that date in the event, for
example, that market conditions change.
Where this is the case, your BART analysis
may account for this, but it must maintain
consistency with the statutory requirement ta
install BART within 5 years. Where the
source chooses not to accept a federally
enforceable condition requiring the source to
shut down by a given date, it is necessary to
determine whether a reduced time period for
the remaining useful life changes the level of
controls that would have been required as
BART.
If the reduced time period does change the
level of BART controls, you may identify,
and include as part of the BART emission
limitation, the more stringent level of control
that would be required as BART if there were
no assumption that reduced the remaining
useful life. You may incorporate into the
BART emission limit this more stringent
level, whiclh would serve as a contingency
should the source continue operating more
than 5 years after the date EPA approves the
relevant SIP. The source wmdd not be
allowed to operate after the 5-year mark
without such controls. If a source does
operate after the 5-year mark without BART
in place, th~ source is considered to be in
violation ot the BART emissions limit for
each day of operation.
5. Step 5: How should I determine visibility
impacts in the BART determination?
The following is an approach you may use
to determine visibility impacts [the degree of
visibility improvement for each source
subject to BART) for the BART
determination. Once you have determined
that your scurce or sources are subject to
BART, you must conduct a visibility
improveme:nt determination ~or the source(s)
as part of the BART determination. When
making this determination, we believe you
have flexibility in setting absolute thresholds,
target levels of improvement, or de minimis
levels since the deciview improvement must
be weighed among the five factors, and you
are free to determine the weight and
significanc~, to be assigned to each factor. For
example, a 0.3 deciview improvement may
merit a stronger weighting in one case versus
another, so one "bright line" may not be
appropriate. [Note that if sources have
elected to apply the most stringent controls
available, consistent with the discussion in
section E. step 1. below, you need not
conduct, or require the source to conduct, an
air quality modeling analysis for the purpose
of determining its visibility impacts.]
Use CALPUFF,~7 or other appropriate
dispersion model to determine the visibility
improvement expected at a Class I area from
the potential BART control technology
applied to the source. Modeling should be
conducted for SO:, NOx, and direct PM
emissions (PM2.~ and/or PMm). If the source
is making the visibility determination, you
should review and approve or disapprove of
the source’s analysis before making the
expected improvement deter~nination. There
are several steps for determining the
~TThe model code and its documentation are
available at no cost for download from http://
www.epa.gov/scramOOl/tt22.htm#calpuff.

visibility impacts from an individual source
using a dispersion model:
¯ Develop a modeling protocol.
Some critical items to includ~ in a
modeling protocol are meteorological and
terrain data, as well as source-specific
information (stack height, temperature, exit
velocity, elewation, and allowable and actual
emission rates of applicable poillutants), and
:receptor data from appropriate Class I areas.
We recommend following EPA’s Interagency
Workgroup on Air Quality Modeling
(IWAQM) Phase 2 Summary Report and
.Recommendations for Modeling Long Range
Transport Impacts ~ for parameter settings
and meteorological data inputs; the use of
other settings from those in IWAQM should
be identified and explained in )he protocol.
One important element of th~ protocol is
in establishing the receptors that will! be used
in the model. The receptors that you use
should be located in the nearest Class I area
with sufficient density to identify the likely
visibility effects of the source. For other Class
I areas in relatively close proximity to a
BART-eligible source, you may model a few
strategic receptors to determine whether
effects at those areas may be gr~,ater than at
~he nearest Class I area. For example, you
might chose to locate receptors at these areas
at the closest point to the source, at the
highest and lowest elevation in the Class I
area, at the IMPROVE monitor, and at the
approximate expected plume release height.
If the highest modeled effects are observed at
the nearest Class I area, you may choose not
to analyze the other Class I areas any further
as additional analyses might be unwarranted.
You should bear in mind that some
receptors within the relevant Class I area may
be less than 50 km from the source while
other receptors within that same Class I area
~nay be greater than 50 km from the same
source. As indicated by the Guideline on Air
Quality Models, this situation may call for
the use of two different modeli~tg approaches
for the same Class I area and source,
depending upon the State’s cho:~en method
for modeling sources less than 50 km. In
situations where you are assessing visibility
impacts for source-receptor distances less
than 50 km, you should use expert madeling
judg~nent in determining visibility impacts,
giving consideration to both CALPUFF and
other EPA-approved methods.
In developing your modeling protocol, you
may want to consult with EPA and your
regional planning organization (RPO). Upfront consultation will ensure that key
technical issues are addressed before you
conduct your modeling.
¯ For each source, run the model, at precontrol and post-control emission rates
according to the accepted methodology in the
protocol.
Use the 24-hour average actual emission
rate from the h.ighest emitting day of the
meteorological period modeled (for the precontrol scenario). Calculate the ~nodet results
for each receptor as the change in deciviews
compared against natural visibility
~8 Interagency Workgroup on Air Quality
Modeling (IWAQM} Phase 2 Summma~ Report and
Recommendations for Modeling Lon~, Range
Transport Impacts, U.S. Environmental Protection
Agency, EPA-454/R-98-O19, December 1998.

conditions. Post-control emission rates are
calculated as a percentage of pre-control
emission rates. For example, if the 24-hr precontrol emission rate is 100 lb/hr of SO~,
then the post control rate is 5 lb/hr if the
control efficiency being evaluated is 95
percent.
¯ Make the net visibility improvement
determination.
Assess the visibility improvement based on
tlhe modeled change in visibility impacts for
t:he pre-control and post-control emission
scenarios. You have flexibility to assess
visibility improvements due to BART
controls by one or more methods. You may
consider the frequency, magnitude, and
duration components of impairment.
Suggestions for making the determination
are:
¯ Use of a comparison threshold, as is
done for determining if BART-eligible
sources should be subject to a BART
determination. Comparison thresholds can be
used in a number of ways in evaluating
visibility improvement (e.g. the number of
days or hours that the threshold was
exceeded, a single threshold for determining
whether a change in impacts is significant, or
a threshold representing an x percent change
in improvement).
¯ Compare the 98th percent days for the
pre- and post-control runs.
Note that each of the modeling options
may be supplemented with source
apportionment data or source apportionment
modeling.
E. How do I select the "best" alternative,
using the results of Steps 1 through 5?
1. Summary of the Impacts Analysis
From the alternatives you evaluated in
Step 3, we recommend you develop a chart
(or charts) displaying for each of the
ai[ternatives:
(1) Expected emission rate (tons per year,
pounds per hour);
(2) Emissions performance level (e.g.,
percent pollutant removed, emissions per
unit product, lb/MMBtu, ppm);
(3) Expected emissions reductions (tons
per year);
(4) Costs of compliance--total annualized
costs ($), cost effectiveness (S/ton), and
incremental cost effectiveness (S/ton), and/or
any other cost-effectiveness measures (such
as $/deciview);
(5) Energy impacts;
(6) Non-air quality environmental impacts;
and
(7) Modeled visibility impacts.
2. Selecting a "best" alternative
1. You have discretion to determine the
order in which you should evaluate control
options for BART. Whatever the order in
which you choose to evaluate aptions, you
should always (1) display the options
mraluated; (2) identify the average and
incremental costs of each option; (31 consider
the energy and non-air quality environmental
impacts of each option; (4) consider the
remaining useful life; and (5) consider the
modeled visibility impacts. You should
provide a justification for adopting the
technology that you select as the "best" level
of control, including an explanation of the
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CAA factors that led you to choose that
option ove:c other control levels.
2. In the case where you are conducting a
BART determination for two regulated
pollutants Dn the same source, if the result
is two diffc~rent BART technologies that do
not work well together, you could then
substitute a different technology or
combinaticn of technologies.
3. In select:ing a "best" alternative, should I
consider the affordability of controls?
1. Even if the control technology is cost
effective, there may be cases where the
installation of controls would affect the
viability of continued plant operations.
2. There :may be unusual circumstances
that justify taking into consideration the
conditions of the plant and the economic
effects of requiring the use of a given control
technology. These effects would include
effects on product prices, the market share,
and profitability of the source. Where there
are such unusual circumstances that are
judged to affect plant operations, you may
take into consideration the conditions of the
plant and the economic effects of requiring
the use of a control technology. Where these
effects are j*3dged to have a severe impact on
plant operalions you may consider them in
the selection process, but you may wish to
provide an economic analysis that
demonstrates, in sufficient detail for public
review, the specific economic effects,
parameters, and reasoning. (We recognize
that this review process must preserve the
confidentiality of sensitive business
information). Any analysis may also consider
whether other competing plants in the saine
industry have been required to install BART
controls if this information is available.
4. Sulfur dioxide limits for utility boilers
You must require 750 MW power plants to
meet specific control levels for SO2 of either
95 percent control or 0.15 lbs/MMBtu, for
each EGU greater than 200 MW that is
currently u;~controlled unless you determine
that an alternative control level is }ustified
based on a careful consideration of the
statutory factors. Thus, for example, if the
source demonstrates circumstances affecting
its ability to cost-effectively reduce its
emissions, you should take that into account
in determining whether the presumptive
levels of control are appropriate for that
facility. For a currently uncontrolled EGU
greater than 200 MW in size, but located at
a power plant smaller than 750 MW in size,
such controls are generally cost-effective and

could be used in your BART determination
considering the five factors specified in CAA
section 169A(g)(2). While these, levels may
represent current control capal:ilities, we
expect that scrubber technology will
continue to i~nprove and control costs
continue to decline. You should be sure to
,consider the level of control that is currently
best achievable at the time that you are
conducting your BART analysis.
For coal-fired EGUs with existing postcombustion SO~ controls achieving less than
150 percent rmnoval efficiencies, we
recommend that you evaluate constructing a
new FGD system to meet the same emission
]~imits as above (95 percent removal or 0.15
]b/mmBtn), in addition to the evaluation of
scrubber upgrades discussed below. ]?or oilfired units, regardless of size, you should
evaluate limiting the sulfur content of the
t~el oil burned to 1 percent or 1.~ss by weight.
For those BART-eligible EGUs with preexisting post-combustion SOz c 3ntro]!s
achieving removal efficiencies of at least 50
percent, your BART determination should
consider cost effective scrubber upgrades
designed to improve the system’s ove,rall SO~
removal efficiency. There are numerous
scrubber enhancements availabi:e to upgrade
the average removal efficiencies of all types
of existing scrubber systems. We recommend
that as you evaluate the definition of
"upgrade," you evaluate options that not
only improve the design removal efficiency
of the scrubber vessel itself, but also consider
upgrades that can improve the c,verall SO~
removal efficiency of the scrubber system.
Increasing a scrubber system’s reliability, and
conversely decreasing its downtime, by way
ef optimizing operation procedures,
improving maintenance practices, adjusting
scrubber chemistry, and increasing auxiliary
equipment redundancy, are all ways to
improve average SO~ removal etficiencies.
We recommend that as you evaluate the
performance of existing wet scrubber
systems, you consider some of the following
upgrades, in no particular order, as potential
scrubber upgrades that have been proven in
the industry as; cost effective means to
increase overa]l SO2 removal of wet systems:
(a} Elimination of Bypass Reheat;
(b) Installation of Liquid Distribution
Rings;
(c) Installation of Perforated Tcays;
(d) Use of Organic Acid Additives;
(e} Improve or Upgrade Scrubber Auxiliary
System Equipment;
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(f} Redesign Spray Header or Nozzle
Configuration.
We recommend that as you evaluate
upgrade options for dry scrubber systems,
you should consider the following cost
effective upgrades, in no particular order:
%) Use of Performance Additives;
(b) Use of more Reactive Sorbent;
(c) Increase the Pulverization Level of
Sorbent;
(d) Engineering redesign of atomizer or
slurry iniection system.
You should evaluate scrubber upgrade
options based on the 5 step BART analysis
process.
5. Nitrogen oxide limits for utility boilers
You should establish specific numerical
limits for NOx control for each BART
determination. For power plants with a
generating capacity in excess of 750 MW
currently using selective catalytic reduction
(SCR) or selective non-catalytic reduction
(SNCR) for part of the year, you should
presume that use of those same controls yearround is BART. For other sources currently
using SCR or SNCR to reduce NOx emissions
during part of the year, you should carefidly
consider requiring the use of these controls
year-round as the additional costs of
operating the equipment throughout the year
would be relatively modest.
For coal-fired EGUs greater than 200 MW
located at greater than 750 MW power plants
and operating without post-combustion
controls (i.e. SCR or SNCR), we have
provided presumptive NOx limits,
differentiated by boiler design and type of
coal burned. You may determine that an
alternative control level is appropriate based
on a careful consideration of the statutory
factors. For coal-fired EGUs greater than 200
MW located at power plants 750 MW or less
in. size and operating without postcombustion controls, you should likewise
presume that these same levels are costeffective. You should require such utility
boilers to meet the following NOx emission
limits, unless you determine that an
alternative control level is justified based on
consideration of the statutory factors. The
following NOx emission rates were
determined based on a number of
assumptions, including that the EGU boiler
has enough volume to allow for installation
and effective operation of separated overfire
air ports. For boilers where these
assumptions are incorrect, these emission
]ilnits may not be cost-effective.
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TABLE 1.--PRESUMPTIVE NOx EMISSION LIMITS FOR BART-ELIGIBLE COAL-FIRED UNITS.19
Unit type

~

NOx presumptive
limit
(lb/mmbtu) 2o

Coal type

Dry-bottom wall-fired .................................................................
Bituminous ................................................................................
Sub-bituminous ........................................................................
Lignite .......................................................................................
Bituminous .................................................................................
Tangential-fired .........................................................................
Sub-bituminous .........................................................................
Lignite ........................................................................................
Cell Burners ..............................................................................
Bituminous ................................................................................
Sub-bituminous ........................................................................
Dry-turbo-fi red ...........................................................................
Bituminous ................................................................................
Sub-bituminous .........................................................................
Wet-bottom tangential-fired ......................................................Bituminous ................................................................................

MostEGUs can meet these presumptive
NO x limits, through the use of current
combustior~ control technology, i.e. the
careful comrol of combustion air and lowNOx burners. For units that cannot meet
these limits using such technologies, you
should conaider whether advanced
combustion control technologies such as
rotating opposed fire air should be used to
meet these limits.
Because of the relatively high NOx
emission rates of cyclone units, SCR is more
cost-effectlve than the use of current
combustion control technology for these
units. The use of SCRs at cyclone units
burning bituminous coal, sub-bituminous
coal, and lignite should enable the units to
cost-effectively meet NOx rates of 0.10 lbs/
mmbtu. As a result, we are establishing a
presumptiv.~ NOx limit of 0.10 lbs/mmbtu
based on th,~ use of SCR for coal-fired
cyclone units greater than 200 MW located at
750 MW power plants. As with the other
presumptiw? limits established in this
guideline, you may determine that an
alternative level of control is appropriate
based on your consideration of the relevant
statutory factors. For other cyclone units, you
should review the use of SCR and consider
whether these post-combustion controls
should be required as BART.
For oil-fired and gas-fired FIGUs larger than
2OOMW, we believe that installation of
current combustion control technology to
control NOx is generally highly cost-effective
and should be considered in your
determination of BART for these sources.
~9 No Cell burners, dry-turbo-fired units, nor wetbottom tangential-fired units burning lignite were
identified as BART-eligible, thus no presumptive
limit was det~,rmined. Similarly, no wet-bottom
tangential-fired units burning sub-bituminous were
identified as BART-eligible.
20 These limits reflect the desigu and
technological assumptions discussed in the
technical support document for NOx limits for
these guidelines. See Technical Support Document
for BART NOx Limits for Electric Generating Units
and Technica,t Support Document for BART NOx
Limits for Electric Generating Units Excel
Spreadsheet, Memorandum to Docket OAR 20020076, April 15, 2005.

Many such units can make significant
reductions in NOx emissions which are
highly cost-effective through the application
of current combustion control t,achnology.2~
V. Enforceable Limits/Compliance Date
To complete the BART process, you must
establish enforceable emission limits that
reflect the BART requirements and require
compliance within a given period of lime. In
particular, you must establish an enforceable
emission limit for each subject emission unit
at the source and for each pollutant subject
to review that is emitted from the source. In
addition, you must require compliance with
the BART emission limitations no later than
5 years after EPA approves your regional
haze SIP. If technological or economic
limitations in the application of a
measurement methodology to a particular
emission unit make a conventional e~nissions
limit infeasible, you may instead prescribe a
design, equip~nent, work practice, operation
standard, or combination of these types of
standards. You should consider allowing
sources to "average" emissions across any set
of BART-eligible emission units within a
fenceline, so long as the emissicn reductions
from each pollutant being controlled for
BART would be equal to those reductions
that would be obtained by simply controlling
each of the BART-eligible units that
constitute BART-eligible source.
You should ensure that any B &RT
requirements are written in a way that clearly
specifies the individual emission unil(s)
subject to BART regulation. Because the
I~ART require~nents themselves are
"applicable" requirements of the CAA, they
must be included as title V permit conditions
according to the procedures established in 40
CFR part 70 or 40 CFR part 71.
Section 302{k) of the CAA requires
emissions limits such as BART to be met on
a continuous basis. Although this provision
does not necessarily require the use of
2~ See Technical Support Documetrt for ~’ART
NOx Limits for Electric Generating U~its and
T~chnical Support Document for BART NOx Limits
for Electric Generating Units Excel Spreadsheet,
Memorandum to Docket OAR 2002-0076, April 15,
2005.

0.39
0.23
0.29
0.28
0.15
0.17
0.40
0.45
0.32
0.23
0.62

continuous emissions monitoring (CEMs), it
is important that sources employ techniques
that ensure compliance on a continuous
basis. Monitoring requirements generally
applicable to sources, including those that
are subject to BART, are governed by other
regulations. See, e.g., 40 CFR part 64
(compliance assurance monitoring); 40 CFR
70.6(a)(3) (periodic monitoring); 40 CFR
70.6(c)(1) (sufficiency monitoring). Note also
that while we do not believe that CEMs
would necessarily be required for all BART
sources, the vast majority of electric
generating units potentially subject to BART
already employ CEM technology for other
programs, such as the acid rain program. In
addition, emissions limits must be
enforceable as a practical matter (contain
appropriate averaging times, compliance
w3rification procedures and recordkeeping
requirements). In light of the above, the
permit must:
¯ Be sufficient to show compliance or
noncompliance (i.e., through monitoring
times of operation, fuel input, or other
indices of operating conditions and
practices); and
¯ Specify a reasonable averaging time
consistent with established reference
methods, contain reference methods for
determining compliance, and provide for
adequate reporting and recordkeeping so that
air quality agency personnel can determine
the compliance status of the source; and
¯ For EGUS, specify an averaging time of
a 30-day rolling average, and contain a
definition of "boiler operating day" that is
consistent with the definition in the
proposed revisions to the NSPS for utility
boilers in 40 CFR Part 60, subpart Do.22 You
s~ould consider a boiler operating day to be
arty 24-hour period between 12:00 midnight
and the following midnight during which
any fuel is combusted at any time at the
steam generating unit. This would allow 30°
day rolling average emission rates to be
calculated consistently across sources.
IFR Doc. 05-12526 Filed 7-5-05; 8:45 am]
BILLING CODE 6560-50-P
:,-270 FR 9705, February 28, 2005.

NMED Exhibit 5
Term Sheet between the U. S. EPA, PNM and[ the State of New
Mexico

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION 6
1445 ROSS AVENUE, SUITE 1200
DALLAS, TEXAS 7520:2 - 2733
Office of the Regional Administrator

Term Sheet
Between the U.S. Environmental Protection Agency,
Public Service Company of New Mexico and the State of New Mexico

This term sheet reflects a tentative., agreement on technical terms and an appended corresponding
timeline for action intended to address pollution control requirements for the San Juan Generating
Station under the Clean Air Act’s requirements for regional, haze and interstate transport for visibility.
These terms have no binding effect and will only become binding if incolqaorated into a settlement
agre~nnent that receives all necessary EPA and Department of Justice approvals and complies with
Section 113(g) of the Clean Air Act, as applicable.
The New Mexico Envirortrnent Department (NMED) will develop and seek adoption by the New
Mexico Environmental Improvement Board ("NM EIB") of a State Implementation Plan (SIP)
revision. If the NM EIB approves the SIP revision after following all applicable procedural
requirements including notice and a public hearing, the Governor of the State of New Mexico or
her designee will submit the SIP revision to EPA for approval witlh supporting administrative and
technical information and visibility modeling. The SIP revision will include the following
elements:

a. Rulemaking addressing a NOx Best Available Retrofit Technology (BART)
determination and enforceable emissions lirrdts for SO2.
A five-factor BAWl’ analysis in accordance with the BAR.T Guidelines, and other EPA
guidance, as applicable, including documentation relied upon in making the BART
determination. The use of confidential business information will be minimized to the
extent practical in rnaking the analysis.
New Mexico’s rulemaking will require that fifteen (15) months after EPA final approval
of the Revised SIP, :no earlier than January 31, 2016, Public Service Company of New
Mexico (PNM) will complete installation of selective non-catalytic reduction (SNCR)
technology on SJGS Unit 1 and 4 and achieve an average nitrogen oxide (NOx) emission
rate for Units 1 and .4 of no greater than 0.23 lb/N~VIBtu on a daily rolling 30-day average
basis. Within 30 days after this "Term Sheet" is signed, PNM will submit a project
schedule to the State and EPA that demonstrates the critical milestones for meeting the
January 31, 2016, installation completion date. The dates that follow with an asterisk (*)
in paragraph d. will be revised accordingly if the installation date extends past January
31, 2016 due to delay in EPA’s SIP approval.
Testing Program. PNM will commence a program of testing and evaluation, after
the installation of the SNCRs. The Testing Program consisting of SNCR
Performance Testing, Fuel Performance Testing, an.el Long-Term Performance
This paper is printed with vegetable-oil-based inks and is 100-percent postconsurner recycled material,
chlorine-free-processed and recyclable

Evaluation is to be completed no later than Janu~y 31, 2017", unless the LongTerm Performance Evaluation is delayed per the language in paragraph 1.d.iv.
ii. SNCR Perf, ormance Testing will be conducted to develop a targeted

ammonia/urea injection rate range all various load levels without exceeding a tobe-agreed-upon preliminary slip limit of between ’i and 10 ppm, with the goal of
minimizing NOx emissions. PNM shall provide the results of the performance
tests, recommended final slip limit, and target arrmaoniaJurea injection rates to
NMED and EPA by April 1, 2016". PNM will allow up to April 30, 2016" for the
agenc, ies to either concur with PNM’s slip limit recommendation or to concur on a
different slip limit that PNM will comply with for Units 1 and 4.
PNM will conduct Fuel Performance Testing (in conjunction with the SNCR
Performance Testing) of its pre-treated coal technology, so long as it has not been
previously determined to result in any detrimental effect to SJGS Units 1 and 4 or
their operation, with the objective of further reducing NOx emissions. If the Fuel
Performance Testing demonstrates that it does not: (i) measurably increase NOx
emissions, or (ii) adversely impact overall unit operations, PNM shall also use
such pre-treated coal for the 9-month Long-Term Performance Evaluation Period
described below. PNM will also use pre-lreated coal on units 2 and 3 when used
on units 1 and 4.
iv.

Long-Term Performance Evaluation Period. PNM will begin collecting NOx
emission and ammonia/urea injection rate data from Units 1 and 4 on a daily
roiling 30-d,ty average basis for nine continuous months beginning on May 1,
2016" and provide such data and any recommendations on the NOx emission
limit to NMED and EPA by February 28, 2017" or no later than 28 days after
completing the Long-Term Performance Evaluation Period. PNM may request
more time ifa slip limit is not agreed upon by April. 30, 2016". The Long-Term
Performance Evaluation Period must inchlde 60 days between June 1 st and August
30th and 60 days between December 11st and Februaly 28th. The Demonstrated
Emission Rate will be the highest dai~y roiling 30-day average emission rate
during the 9-month Long-Term Performance Evaluation Period (not including
periods of malfunction or abnormal operating conditions) adjusted to three
significant digits. If the Demonstrated Emission Rate is greater than or equal to
0.200 lb/MMBtu on a daily roiling 30-day average basis no adjustment to the
NOx emission rate for units 1 and 4 will be made. If the Demonstrated Emission
Rate is less than 0.200 lb/MMBtu on a daily rolling 30-day average basis PNM
will apply for a permit modification by March 3 I, 2017’ (or no later than 60 days
after completing the Long-Term Performance Evaluation Period) to reduce the
permitted emission rate by 60% of the difference bel~ceen 0.23 Ib/MMBtu and the
Demonstrated Emission Rate, provided the revised emission rate does not
adversely impact overall unit operations. The permit modification will include
the agreed upon ammonia slip limit.

New Mexico’s rulemaking will require that no later than six months from NM EIB
adoption of SO2 emission limit in the RH and Interstate Visibility Transport SIP
2

revisions, PNM will comply with new sulfur dioxide ("SO2") emission rates at Units 1
and 4 of 0.10 Ib/MMBtu on a daily rolling 30-day average basis.
New Mexico’s rulemaking will require that PNM diligently seek all necessary regulatory
approvals to allow for retirement of SIGS Units 2 and 3 by December 31, 2017. New
Mexico’s rulemaking will require PNM to retire SJGS Units 2 and 3 by December 31,
2017.
o

NMED and EPA intend that the Regional Haze and Interstate Transport SIP revisions as adopted
and submitted to EPA will, if approved by EPA, lead to. EPA acti,an withdrawing the federal
implementation plan for SJGS. Nothing in the Regional Haze and Interstate Transport SIP
revisions as adopted and submitted to EPA by New Mexico shall relieve SJGS from its
obligations to comply with all applicable federal, state, .and local ]laws and regulations, including
laws, regulations, and compliance deadlines that become applicable after the date of any
revisions to New Mexico’s’. Regional iHaze SIP that may be approved by EPA.
NMED also will develop and propose as part of the revised BART determination for PNM, a
revision to the Visibility Interstate Transport SIP for NOx and S(3,2. NMED’s Visibility Interstate
Transport SIP revision willL require enforceable emissions limits fi9r NOx and SO2 consistent with
the emission limits established in the Regional Haze SIP submission in accordance with item 1.

o

PNM agrees that the natural gas combustion turbine(s) to be sited at the San Juan Generating
Station to partially replace the retired Unit 2 and Urtit 3 coal capacity will undergo BACT
analysis and control even if not subject to major sottrce PSD, with the goal of minimizing the
visibility impact of emissions ofNOx. PNM agrees that the aggregate annual NOx emissions
from any such on site replacement power shall not exceed 75 tons.

3

Signature Page for Term Sheet between the U.S. Environmental Protection Agency, Public
Se, rvice Company of New Mexico, and the State of New Mexico.
FOR PUBLIC SERVICE COMPANY OF NEW MEXICO:

Patricia K. Collawn
President and CEO
Public Service Company of New Mexico
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Signature Page for Term Sheet between the U.S. Environmental Protection Agency, Public
Service Company of New Mexico, and the State of New Mexico.
FOR THE STATE OF NEW MEXICO:

F. David Martin
Secretary
New !vlexico Environment Department
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Signature Page for Term Sheet between the U.S. Environmental Protection Agency, Public Service
Company of New Mexico, and the State of New Mexico.
FOR. THE U.S ENVIRONMENTAL PROTECTION AGENCY:

Dated: February 15, 201’,3

Regional Administrator
U.S. Environmental Protection Agency, Region 6
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TERM SHEET ATTACHMENT
Timeline
February 15, 2013
February 22, 2013
March 2013
March 2013
May/June 2013
September 2013
Within 30 Days of preceding event
Within 60 Days of preceding event

Within 135 Days of preceding event
Within 150 Days of preceding event
Within 30 Days of preceding event

EPA Comfort Letter
Letter from NMED requesting that EPA not take action on
the current SIP.
PNM submits new BART aJaalysis to NMED
NMED begins work on revised SIP pursuant to the "Term
Sheet"
Request hear~ag before the EIB and start public comment
period
Revised SIP presented to EIB
Revised SIP submitted to EPA
Completeness Determination (EPA can now determine if
additional discussion concerning FIP Compliance Dates is
warranted)
EPA proposes action on Revised SIP
IEPA final action on Proposed SIP
IEPA/NMED discussion concerning FIP Compliance Dates
(if necessary)

NMED Exhibit 6
Complete PNM Final BART Report
Revised April 1,, 2013

Environmental Services
2401 Aztec NE Zl00
Albuquerque, NM g7107
P ~05.241,0653
F 505,24!.2384
PNMResources.com

April 1, 2013

Rita Bates
Planning Section Chief
NMED Air Quality Bureau
1190 St. Francis Drive
Suite N4050
Sacta Fe, NM 87507
Subject: State Alternative SJGS BART Analysis,
Dear Ms. Bates,
Attached to this email is a copy of the State Alternative Best Available Retrofit Technology (BART)
analysis for the San Juan Generating Station (SJGS). The supportiing visibility analysis computer files were
delivered to the Department in an external hard drive on March 27, 2013. Two hard copies of the BART
analysis along with an additional external drive of the modeling files will be sent by mail.

Should you have any questions regarding the analysis, pease contact me at 505.241.2974 or Mark
Williams at 505.241.2003.
Sincerely.

,/"
//

Maureen Gannon
Executive Director, Environmental Services

Attachments
CC.

Richard Goodyear, Air Quality Bureau Chief
Ted Schoo!ey, NSR Section Manager
Liz Bisbey-Kuehn, Acting Technical Services Manager

BEST AVAILABLE RETROFIT
TECHNOLOGY ANALYSIS

REVISION 0
B&V PROJECT NO. 177051
B&V FILE NO. 32.0000
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APRIL 2013
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1.0 Introduction and Objectives
The purpose of this Best Available Retrofit Technology (BART) Analysis for Public Service of
New Mexico’s (PNM) San Juan Generating Station (SJGS) :is to provide an addendum and update to
the 2007 BART application and subsequent submittals. Particulate matter (PM) and sulfur dioxide
(SO2) pollutant emission controls are already installed on the S]GS units and have previously been
discussed in regard to the BART process and are not being considered further. This update focuses
on nitrogen oxide (NOx) pollutant emission controls only. Specifically, this analysis reviews and
updates available NO× control technologies including selective catalytic reduction (SCR), selective
non-catalytic reduction (SNCR), and also considers unit retirements as an alternative operating
scenario as described in a non-binding agreement between EPA, New l~exico Environmental
Department (NMED), and PNM (Appendix A). Additionally, the updatecl BART modeling
incorporated SJGS’s new SO2 and total particulate matter (TPM) emission rates of 0.15 lb/MMBtu
and 0.034 lb/MMBtu, respectively, from the current NSR Permit1 dated August 31, 2012 (Appendix
B). It is understood that these new pollutant emission rates were the result of either voluntary or a
required permit action not associated with or related to the BART process. Therefore, these new
emission limits have been incorporated into the Baseline modeling scenario, including EPA’s
Federal Implementation Plan (FIP) scenario representing four SCRs, and the NMED’s State
Implementation Plan (SIP) scenario representing four SNCRs.. These modeling scenarios were
updated to "adjust" these previously analyzed and published scenarios for these new applicable
emission limitations.
This report documents the BART evaluation process and the results obtained, as well as the
recommended best control alternative for NO~ control at SIGS.
1.1,

PREVIOUS BART SUI:}MITTALS
In June 2007, PNM submiLtted the BART application for the SJGS. The objective of the study
was to perform the BART analysis for the SJGS Units 1, 2, 3, and 4. These units were identified as
BART-eligible sources by NMED because they cause visibility impairment in 16 Federal Class I
areas that are within a 300 km radius, as identified in accordance with the Regional Haze and BART
Rule guidelines that were published by the EPA on July 6, 2005 (70 FR :39104). Since this submittal,
PNM has responded to information requests from NMED and EPA, subrnitted information to
support the possible control technology options and cost of these techn~ologies, provided comments
on IEPA’s Advanced Notice of Public Rulemaking proposal, and updated visibility analyses. The
following highlights the significant submittals by PNM to support NMED’s determination of S]GS’s
BART and the regional haze rulemaking. Additional information can b~, found on NMED website2.
March 13, 2007 - SJGS Modeling Protocol Document
June 6, 2007 - S](~S BART Application and Analysis

~ NSR Permit No. 0063-M8.
~ http://www.nmenv.state.nm.us/aqb/reghaz/regional-haze_index.html
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July 11, 2007 - Selective Catalytic Reduction (SCR) and Selective Non-Catalytic
Reduction (SNCR) Hybrid Cost Analyses
August 23, 2007 - Updated Visibility Cost: Effectiveness Data
November 5, 20(17 - Refined Visibility Modeling and Results
March 29, 2008 -- PNM Discussion of OAQPS manual is the EPA Air Pollution Control
Cost Manual, Sixth Edition, EPA/452/B-02-001, dated January 2002 (the Cost
Manual)
March 31, 2008 -- Final BART Visibility Modeling Response to NMED
May 30, 2008 - Final BART SNCR Analysis and Discussion of S]GS’s Coal and BART
Classification
August 28, 2008 - Final Nalco-MOBOTEC Nitrogen Oxides and Final Particulate
Matter BART Analyses
November 11, 2008 - Response to NMED Regarding H2S04 Emissions
March 16, 2009 - Sulfate Removal Report:
October 27, 2009 - PNM Comments on the EPA Proposal Advanced Notice of
Proposed Rulemaking~
February 11, 2011 - Revised SNCR and Rate Impact Analyses

1.2

SAN JUAN GENERATING STATION BACKGROUND
SIGS is a minemouth facility burning coal from the San Juan Mine. Although the coal is

classified as subbituminous, it is not a PRB subbituminous coal. The fuel combusted at SJGS has a
higher heating value (HHV), lower moisture content, higher sulfur content, and lower volatility than
PRB coal.
SJGS Units 1 and 2 have a unit capacity of 370 MW each. The units are equipped with Foster
Wheeler subcritical, wall-fired boilers that operate in a forced draft mode. S]GS Units 3 and 4 each
have a unit capacity of 544 MW and are equipped with B&W subcritical, opposed wall-fired boilers
that operate in a forced draft mode. All units have wet limestone FGD forced oxidation systems
installed for S02 control.
On March 10, 2005, PNM entered into a consent decree with the Grand Canyon Trust, the
Sierra Club, and the NMED. To meet the requirements of the consent decree, PNM installed stateof-the-art low NOx burners (LNB) with over fired air (OFA) ports on each boiler to reduce NO×
emissions. For PM emissions control, a full sized pulse-jet fabric filter (P]FF) was installed upstream
of tlhe limestone flue gas desulfurization (FGD) on each unit. The existing hot-side ESPs were deenergized, but remain in place. The PJFF is also a component, along with activated carbon injection
(ACl), for reducing mercury (Hg) emissions. A summary of the unit’s operational characteristics are
presented in Table 1-1.

~ E PA-R09-OAR-2009-0598
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Table 1-1

SJGS Characteristics for Baseline Operation

Fuel Type

Subbituminous

Subbituminous

Subbituminous

Subbituminous

HltV of Fuel, Btu/lb

9,692

9,692

9,692

9,692

Unit Rating, MW (gross)

370

370

544

544

Boiler Heat Input,
MMBtu/h

3,707

3,688

5,758

5,649

Type of Boiler/
Manufacturer

Wall-fired/
Foster Wheeler

Wall-fired/
Foster Wheeler

Opposed wallfired/B&W

Opposed wallfired/B&W

Steam Cycle

Subcritical

Subcritical

Subcritical

Subcritical

Draft of Boiler

Forced

Forced

Forced

Forced

PM

PIFF

PIFF

PJFF

PIFF

S02

Wet FGD

Wet FGD

Wet FGD

Wet FGD

NO×

Low-NOx
burners
Over Fired Air

Low-NOx
burners
Over Fired Air

Low-NOx
burners
Over Fired Air

Low-NOx
burners
Over Fired Air

Activated
Carbon Injection

Activated
Activated
Activated
Carbon Injection Carbon Injection Carbon Injection

Existing Emissions
Controls

Mercury
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2.0 Basis of Analysis
2.3L

DESIGN BASIS

Sargent & Lundy (S&L) was contracted by PNM to develop a conceptual design, project cost
estimate, and technical portions of an Engineering, Procurement and Construction (ECP)
specification for SCR control systems on SJGS Units 1, 2, 3 and 4. S&L also prepared conceptual
designs and project cost estimates to install and operate SNCIR control ~ystems on the San Juan
generating units. A detailed summary of the SCR and SNCR cost estimates prepared for SJGS is
provided in Appendix C. Appendix C includes a description of the design criteria and assumptions
used to develop the cost estimates and contains the actual cost estimates that show the total capital
costs, annual operating and maintenance (O&M), and total annual costs associated with both
cor~trol technologies.
Site-specific factors that had a significant effect on the SCR design basis and costs include
the site congestion at SJGS, NO× emission reduction requirements, fugitive emission controls and
bal:~nced draft conversion, and the inclusion of a sorbent injection system to meet sulfuric acid mist
(SJ~M) emission limits. SCRs add a significant pressure drop to the existing systems, so the SJGS
units will have to have a new fan installed to accommodate tl~e SCRs. Converting the units to
balanced draft operations will cause additional size and costs to the new fans, as well as boiler and
ductwork stiffening. These costs: were split between the two projects by assigning 80% of the costs
to the SCR, and 20% to the balanced draft conversion. The sorbent injection system is included,
because S]GS must meet a SAM limit of 2.6 x 10-4 lb/MMt~:tu. Adding an SCR system will increase
SO~ to SO~ oxidation, resulting in increased sulfuric acid emissions, and based on vendor input, a
sorbent injection system is required in order for S]GS to ~neet this limit with an operating SCR.
Equipment costs included in the SNCR cost estimate are largely based on a budgetary quote
provided by Fuel Tech, an Original Equipment Manufacturer (IOEM) of SNCR equipment. The Fuel
Tech quote was based on S]GS boiler-specific operating parameters. The SNCR system was based
on a 50% urea solution being delivered to site. Carbone monoxide (COil levels of 1,000 ppm (at the
boiler bull nose) are typically needed to achieve optimal NOx reduction~ with SNCR, so the cost
estimates assumed only a 25% NOx reduction rate due to potentially high CO levels. The SNCR
conceptual design and cost estimates were based on achieving a controlled NOx emission limit of
0.23 lb]MMBtu. For cost estimating purposes it was assumed that Units i and 2 are equivalent, as
are Units 3 and 4, due to the similarities in their design and operation.

2-1
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2.2

ECONOMIC DATA

2,2.1 Capital Cost Estimates
Capital cost estimates were developed for retrofit control technologies identified as
technically feasible for the SJGS units. The capital cost estimates were based on conceptual
estimates prepared by S&L based on: (1) conceptual designs and general arrangements prepared
for the control systems; (2) budgetary quotes from equipment vendors: for the major pieces of
equipment; (3) site walk-downs; and (4) S&L’s in-house database of equipment and material costs
for similar projects. The capital cost estimates include direct and indirect costs and are stated in
20:[3 dollars.
Table 2-1. lists some of the economic parameters and assumed values used in developing the
capital cost estimates.
Table 2-1

Economic Evaluation Factors

Plant and Control Technology Economic Life

30 years

New Mexico Gross Receipt Tax Rate

6.3125%

Capital and O&M Escalation Factor

Not Included

Capital Recovery Factor (to annualize capital cost)

8.44% (30 years)

Interest During Construction

Not Included

Total capital investment for the NO:~ control technologies include the purchased equipment
costs, all costs for labor and materials for installing that equipment (direct installation costs), costs
for site preparation, demolition, buildings, and certain other costs (indirect installation costs).4 Key
components of the capital cost estimates can be found in the cost sumrnary tables included in
Appendix C for each of the control technology options. Installation costs include all costs for labor
and materials for installing the new control systems, and take into account retrofit difficulties given
the existing site configuration. Finally, the costs of misceltlaneous items such as site preparation,
demolition of existing structures., foundations, structural steel, buildings, and other site structures
needed to implement the control technology are included. Direct capital costs were calculated
based on the following assumptions, as further explained in Appendix C:
Contracting Strategy. The capital cost for the plant modifications are based on
hiring an Engineering, Procurement and C’onstruction (EPC) contractor to provide a
’turn-key’ air qualLity control system. Design of the control system would be
performed by the EPC contractor. All equ:ipment would be purchased directly by
and installed by the EPC contractor.
4 See, U.S.EPA Office of Air Quality Planning and Standards (OAQPS), Air Pollution Control Cost Manual, EPA/452/B02-001, 6th

Edition, January 2002, Section 1, Chapter 2, pg. 2-5.

Equipment Costs. Equipment costs include orfly those costs for the manufactured
equipment. For the SNCR control system these items include the SNCR system,
compressors, water treatment, tanks, purnps, and motors. For the SCR control
system these items include the SCR reactor vessel and catalyst modules, economizer
bypass and low load temperature control system, ammonia system, dry sorbent
injection control system, and related ancillary equipment.
Material Costs. Material costs include thc,se costs for commodity-like materials,
such as structural steel, concrete, piping, valves, cable, cable tray, and conduit. All
material unit costs were estimated on the basis of S&L in-house data, vendor
catalogs, and industry publications. Quan~tities of materials were developed based
on the conceptual designs and general ar~’angement drawings prepared for each
control system.
Labor Costs. Union craft labor rates were developed for both projects for the
Albuquerque, New Mexico area from the publ:ication RS Means. Union rates were
then incorporatect into work crews appropriate for the .activities by adding
allowances for payroll taxes, worker’s compensation, fringe benefits, incidentals,
small tools, construction equipment, and site overheads to arrive at crew rates
detailed in the cost estimate.
Labor Incentives (SNCR). Labor incentives for the SNCR work are estimated based
on 5 days x 10 hours/day work week for l:he non-outage work. The boiler tube
insert modifications and scaffolding required for this work will be performed during
an outage, and are estimated based on 6 clays x 10 hours/day work schedule. The
cost estimate reflects this assumption for overtime calc~ulations. For common areas,
is it assumed all work would be performed during pre-outage, and therefore reflects
5 days x 10 hours/day schedule.
Labor Incentives (SCR). Labor incentives for the SCR work are estimated based on
5 days x 10 hours/day work week for the non-outage work. Outage labor incentives
were estimated based on 7 days and two shifts of 12 hours/day.
Labor Productivil~. A 1.15 labor productivity factor was used in the estimates based
on the regional labor productivity factor in the New Mexico area as published in
Compass Internal:ional Global Construction Cost and Reference Yearbook.
Subsistence Pay. All cost estimates assume no subsistence pay.

PNM San Juan Generating Station

Indirect costs are those costs that are not related to the equipment purchased but are
associated with any engineering project, such as the retrofit of an air quality control (AQC)
technology. Indirect costs addressed in this evaluation are explained in more detail in Appendix C
and include the following:
Contingency
Freight
Consumables
EPC Engineering, Procurement and Project Services
EPC Management Support
EPC Startup & Commissioning
EPC Fee
Owners Engineering
Startup and Spare Parts
Performance Tests
2.2.1.1 Contingency
Contingency accounts for unpredictable events and costs that could not be anticipated
during the normal cost development of a project. Costs assumed to be included in the contingency
cost category are items such as possible redesign and equipment modifications, errors in
estimation, unforeseen weather-related delays, strikes and labor shortages, escalation increases in
equipment costs, increases in labor costs, delays encountered in startup, etc. Contingency was
included in both the SNCR and SCR cost estimates as follows:
Contingency (SNCR):
10% of Equipment Costs
20% of Material Costs
20% of Labor Costs
20% of Construction Indirect Costs
Contingency(scR):
2O% of Total Direct and Indirect Construction Costs
2.2,1.2 Owners Engineer and Construction Management Support
Construction management services include field management staff such as support
personnel, field contract administration, field inspection and quality assurance, project control,
technical direction, and management of startup. It also includes cleanup expense for the portion
not included in the direct-cost construction contracts, safety and medical services, guards and other
security services, insurance premiums, other required labor-related insurance, performance bond,
and liabfliW insurance for equipment and tools.
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2.2..1,3 Startup and Spare Parts
Startup services include the management of the startup planning and procedure and the
training of personnel for the commissioning of the newly installed AQC’, technology. Also included
are the general low-cost spare parts required for each AQC technology system. High-cost critical
spare part components are kept only if recommended by the manufacturer; they are determined
and accounted for on a case-by-case basis.

2.2,.1.4 Performance Tests
Performance test services are typically required after every AQC technology addition to
validate the performance of the emissions reduction system. The results of the performance tests
are used to ensure compliance with performance guarantees and emissions limits.
2.2.1.5 Allowance for Funds tJsed During Construction (AFUDC) or Interest During
Construction (IDC)
AFUDC accounts for the time value of money associated with the distribution of
construction cash flows over the construction period, which for an SCR system could be spread over
a construction period of 36+ months. Total Capital Investment (TCI), as defined in the Control Cost
Manual, includes all costs required to purchase equipment needed for the control system
(purchased equipment costs), the costs of labor and materials for installing that equipment (direct
installation costs), costs for site preparation and building, working capital, and off-site facilities,s
Thus, the Control Cost Manual allows the time value of money, measured by the real discount rate,
to be incorporated into the cost estimate. Although AFUI)C represents a significant actual cost that
PNrVl will incur with an SCR projects (estimated to be in the range of $38 to $45 million), AFUDC
was excluded from the SCR and SNCR cost estimates.
2.2.1.6 New Mexico Gross Receipt Tax
The New Mexico Gross Receipt Tax (NMGRT) of 6.312:5% was applied to the total cost (i.e.,
purchased equipment and services performed) of both t]le SNCR and SCR projects.
2,2.1,7 Escalation
Escalation is typically included in cost estimates fbr major retrofit control projects and is
intended to account for increases in equipment, material, and labor costs that occur during the
duration of the project; however., escalation was not included in the SCR/SNCR cost estimates. Cost
estimates attached to this report are shown in 2013 dollars.

~ OAQPS Control Cost Manual, page 2-5.
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Annual Operating and Maintenance Cost Estimate
Annual O&M costs typically consist of the following cost categories:
Reagent costs.
Electric power costs.
Makeup water costs.
Operating labor costs.
Maintenance materials and labor costs.

The costs of reagent, electric power, makeup water, wastewater, and byproduct disposal are
variable annual costs and are dependent on the specific control technology. O&M materials and
labor are fixed annual costs. Table 2-2 lists the major economic factors used to obtain the annual
O&M costs.

Table 2-2

Economic Evaluation Factors

Reagent Cost

Ammonia (anhydrous)

$785/ton

Ammonia (50% urea solution)

$:420/ton

Selective Catalytic Reduction (SCR) Catalyst Cost

$8,000/m~

Makeup Water Cost

$6.00/1,000 gal

Steam

$S.00./1,000 gal

Byproduct Disposal Cost

N/A

Auxiliary and Replacement Electric: Power Cost

$37.00/MWh

Lost Fly Ash Sales

N/A

2.2.2.1 Reagent Costs
Reagent costs include the costs for the material, delivery of the reagent to the facility, and
reagent preparation. Reagent costs are a function of the cluantity of the reagent used and the price
of the reagent. The quantity of reagent used will vary with the quantity of pollutant removed. Cost
estimates included in Appendix C are based on using anhydrous ammonia as the SCR reagent, urea
as the SNCR reagent, and hydrated lime in the DSI control system.

2.2.2.2 Electric Power Costs
Additional auxiliary power will be required to run soPne of the new control technology
systems. The power requirements of each system vary, depending on the type of technology and
the. complexity of the system. Electric power costs include an increase in fan power caused by the
flue gas pressure losses through the new equipment.
2.2.2.3 Makeup and Service Water Costs
Service water is required for some of the processes in the new control technology systems.
Examples of water consumption include water used to dilute the urea reagent for the SNCR prior to
injecting the urea solution into tlhe boiler. Additional capital ,costs will be incurred to construct the
wa~er treatment needed to obtain the required water quality,

2.2.2.4 Operating Labor Costs
The SCR and SNCR systems are assumed to not have any additional operating labor cost at
SJGS. The technologies themselves are not too difficult to operate, and will not require additional
operators to be hired. S]GS has existing air qualiW control technologies that require much more
operating labor, and the addition of an SCR or SN(:R at each unit should place a significant demand
on ~he personnel.
2.2.2.5 Maintenance Materials and Labor Costs
The annual maintenance materials and labor costs are typically estimated as a percentage of
the total equipment costs of the system. Based on electrical utility industry experience,
maintenance labor and materiaL,; typically represent between 1 and 5 percent of the total capital
cosLs. Some initial recommended spare parts were included in the capital costs. Annual
maintenance labor and materials for both the S(~R and SN(~R control systems were calculated using
the EPA’s (~ontrol (~ost Manual factor of 1.5% of the control system’s total capita] investment.

2.3

BASELINE AND TARGET EMISSIONS

The average baseline emission rates for the SJGS units are assumed to be 0.30 lb/MMBtu
based on the emission limits of the currently installed technologies with a maximum assumed to be
0.40 lb/MMBtu.
The ErA FIP for New Mexico targets an emission limit of 0.05 lb/MMBtu with SCRs installed
at SIGS. The NMED SIP targets a value of 0.23 lb/MMBtu with SNCRs installed at S]GS. The NMED
SIP’s target emission rate is based on the final Regional Haze and BART Rule guidelines issued in
July 2005, where the presumptive limits that apply to BART-eligible coal plants for NOx and SOe
were outlined. The BART NOx presumptive limits vary according to the type of coal burned and the
boiler design. For all units at S]GS, the NO× presumptive limit for a dry-bottom wall-fired,
subbituminous coal burning unit is 0.23 lb/MMBtu. The presumptive limit of 0.23 lb/MMBtu was
determined to be achievable for the majority of dry-bottom, wall-fired boilers firing subbituminous
coals and using current combustion control technologies.

PNM San Juan Generating Station i ~ ~:,S~ ~\\ ~I ~ D;I,[!i ...........
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In addition to this presumptive limit, the BART analysis procedure requires control
technologies that are considered as BACT to be included as a control alternative. A summary of the
BART presumptive limits and BACT determinations for tlhe pollutants in this BART analysis is
pr¢,sented in Table 2-3. Additionally, EPA’s presumptive limit from their 2011 FIP determination
has; also been included.

Table 2-3

Target Emissions

BART Presumptive Limits{1)
(for subbituminous fuel)

0.23 lb/MMBtu

BACT Determination(2)

0.07 lb/MMBtu

EPA SCR Presumptive Limit(3)

0.05 lb/MMBtu

O)NOx BART presumptive limits are for dry bottom, wall-fired coal fired
un its.
(2)BACT limits are referenced from the EPA BACT/LAER Clearinghouse
and appropriate for a retrofit installation.
(3)I~,PA Presumptive Limit as described in EPA’s FIP rule (EPA-R06-OAR2010-0846;FRL-9451-1)

2.4

PROJECT ASSUMPTIONS

In performing the BART analysis, several general assumptions were made to facilitate the
conceptual design activities of the technically feasible control technologies that are being evaluated.
The following are key project assumptions:
No significant change will occur in plant availability with units that will be retrofit
with BART controls after the installation of new AQ~ equipment.
The site will have. sufficient area available to accommodate construction activities
including, but not limited to, offices, lay-down areas, and staging.
Byproducts produced from the emissions reduction processes will be used as
reclamation material in the existing coal rnine.

2/:;

MODELING BASELINE CONDITIONS
Emissions rates of pollutants are required as input data for visibility modeling. Stack outlet
conditions for all the technically feasible control technologies were cah:ulated and are presented in
Section 7.0. The following stack outlet data are included::
Flue gas stack exiit velocity.
Flue gas temperature.
NOx emissions rate.
S02 emissions rate.
Filterable PM emissions rate.
S03 emissions rate.
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3.0 Identification of All Available Retrofit Emissions Control
Technologies
In Step 1 of the BART analysis, all available retrofit control teclqtnologies that have a
practical potential for application at S/GS were identified and verified. These technologies are
considered available technologies. The technology considered could be a change in plant operation
method, addition]modification of emissions control system, or a combiination for control of a
pollutant. As previously indicated, control technologies for only NO× were reviewed and a
description of the technology are presented in this section. Information on the working principle,
retrofit considerations, advantages, and disadvantages of the technology are provided in the
descriptions contained in Sections 3.1 through 3.2.
In addition to adding NOx control technology to the SJGS units, retiring the units is another
viable option for meeting the emission reduction and vis:~bility requirements. The scope of work
required to retire a unit is not discussed here, as this study assumes that specific units would be
retiired in place and that there is no cost associated with l:his action (e.g. the retired units will not be
demolished).

3.1.

NOx CONTROL TECHNOLOGIES

There are two approaches to achieving a reduction in NO× emissions: combustion control
anO post-combustion control. Combustion control methods seek to suppress NO~ formation during
the combustion process by controlling the flame temperature and fuel]oxygen ratio. Combustion
control methods include LNBs, OFA, and neural network (NNI) combustion optimization systems.
The post-combustion controls consist of SNCR and SCR systems. SNCR and SCR are flue gas
treatment technologies that reduce NO× after its formation. The SNCR and SCR NOx reduction
technologies use either urea or ammonia as a reagent. SCR technology also uses multiple layers of
reduction catalyst. Other NOx reduction techniques were also identified, including emerging
technologies.
NOx control technologies that were identified as available for retrofit at SJGS are listed
below. A short description of each technology is included in the following sub-sections:
LNB, OFA with NN.
SNCR.
SCR.

SNCR/SCR Hybrid.
LNB, OFA, NN and SNCR.
LNB, OFA, NN and[ SCR.
LNB, OFA, NN and[ Hybrid.
Gas Reburn.
Mobotec ROFA and ROTAMIX.
NOxStar.
ECOTUBE.
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PowerSpan.
Phenix Clean Combustion.
e-SCRUB.
PerNOxide.
3.1.1
3.1.1.1

Low NO~ Burners, Overfire Air with Neural Network
Low NOx Burners
NOx, primarily in the form of NO and NO2, is formed during combustion by two primary

mechanisms: thermal NO× and fuel NO×. Thermal NOx results from the dissociation and oxidation of
nit:rogen in the combustion air. The rate and degree of thermal NOx formation is dependent on
oxygen availability during the combustion process and is exponentially dependent on combustion
temperature. Fuel NOx, on the ol:her hand, results from tihe oxidation of nitrogen organically bound
in the fuel. This is the dominant NO× producing mechanism in the combustion of pulverized coal,
and typically accounts for 75 to 80 percent of total NO×.
All LNBs offered commercially for application to coal fired boilers control the formation and
emissions of NOx through some form of staged combustion. The basic NOx reduction principles for
LNt3s are to control and balance the fuel and airflow to each burner and to control the amount and
position of secondary air in the burner zone so that fuel devolatization and high temperature zones
are not oxygen rich. In this process, the mixing of the fuel and the air by the burner is controlled in
such a way that ignition and initial combustion of the coal take place under oxygen deficient
conditions, while the mixing of a portion of the combustion air is delayed along the length of the
flame.
The objective of this process is to drive the fuel-bound nitrogen, out of the coal as quickly as
possible, under conditions where no oxygen is present, and force it to form molecular nitrogen
rather than be oxidized to NOx. Any nitrogen escaping the initial fuel-rich region has a greater
opportunity to be converted to NO× as the combustion process is completed. The net result of
staged combustion is usually longer and/or wider flames due to this delayed mixing process.
Staged combustion may increase the potential for higher levels of unburned carbon in ash and
higher CO emissions. This is particularly true of wall-fired boiler systems where, compared to
tangential firing, the combustion process rnust be confined to well-defined flame zones and is less
able to make maximum use of the available burner zone volume.
For LNBs to reach their maximum benefit, the proper balance of fuel and airflow to the
burners (and from burner to burner) is critical. NOx reduction is achieved from the ability to
control the location of the flame, the length of the flame, and, to a certain extent, the time of
combustion.
By balancing the fuel and airflow to the burners, an important step is achieved in controlling
the flame characteristics and improving the overall combustion process. Balanced fuel flow
ensures that each burner is operated with a similar air-to-fuel ratio. This allows the burners to
operate as a NOx control system rather than as individual bur:nets.
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3.:L.1.20verfire Air System
OFA works by reducing the excess air in the burner zone, thereby enhancing the
combustion staging effect and further reducing NO× emissions. Any residual unburned material,
such as CO and unburned carbon that inevitably escapes the main burner zone, is subsequently
ox:idized as the OFA is added.
As with primary NOx control, the performance that can be expected from a given OFA
sy~,;tem depends on a number of factors. As the amount of OFA is increased, the stoichiometry in the
burner zone decreases, and a point is reached where CO emissions reach high levels and become
uncontrollable. The point at which this occurs varies, particularly if the fuel has characteristics that
make it difficult to burn. For example, low volatility, low oxygen, or high moisture content make
fuels more difficult to burn. It will also depend on the balance of flows between individual burners
and the fuel fineness. As the OFA amount approaches 10 to 15 percent, the probability for
individual burners to be operating under fl~el-rich conditions: increase,’; so that pockets of very high
riO emissions and unburned carbon will be formed. Similarly’, fuel-rich operation at burners close
to the waterwalls can lead to local slag formation and increased tube wastage rates, particularly if
slagging is an ongoing problem. A fairly high level of unl:,urned material leaving the burner zone
can be accommodated by proper overfire port design, where requirements call for rapid and
complete mixing of the OFA with the boiler flue gases.
Aggressively staging combustion to reduce NO× emissions creates a reducing environment
in the boiler and can damage the boiler waterwall tubes. The reducing environment attacks the
iron oxides in the tube metal and can lead to pinholes in the boiler tubes. This phenomenon is
referred to as tube wastage. Poor staging in the boiler could lead to tube wastage, an increase in the
amount of maintenance, and, in the worst-case scenario, may require a forced outage to repair the
tubes.
3.1.1.3 Neural Network Systems
Advances in computer hardware and software technology have enabled power generation
companies to implement cost-effective optimization solu~ions that decrease emissions and
ma:~imize plant efficiency. This solution, commonly referred ~o as the boiler optimization or NN
system, may provide improvements in the heat rate of the boiler and reduce combustion-related
emissions. NN computing differs from traditional compu[ing in that engineering, statistical, and
first-law principles have been replaced by complex, time-varying, nonlinear relationships. NN
systems use real-time operational data extracted from a plant distributed control system (DCS~},
"learn" solutions from plant operational experience, and achieve reductions in the emissions
produced, while possibly improving the heat rate of the plant.
NN systems also supplement other NO× reduction strategies. Some of these include LNB,
OFA, and post-combustion controls such as SCR and SNCR. These systems are also used to help
boiler manufacturers tune boilers with poor combustion characteristics or after an LNB retrofit or
other boiler enhancements, such as OFA addition.
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A system for monitoring the air and coal flows provides real-time data for tuning the
burners and maximizing performance of combustion system.
Airflow systems measure primary airflow, bulk secor~dary air, total secondary airflow, and
OFA flow distribution. One specific system uses a pitot derivative of the multi-point, self-averaging
pitot principle to measure the total and static pressure components of airflow. Pulverized fuel flow
is determined by measuring the mass flow distribution and transport velocity of the fuel in the
pipelines from the mill to the individual burners. The precise technology used for the
measurements varies depending on the specific vendor.
3.;1.2 Selective Non-Catalytic Reducti,c~n
SNCR systems reduce NOx emissions by injecting a reagent at rnultiple levels in the steam
generator, as illustrated on Figure 3-1. SNI:R systems re].y solely on reagent injection (rather than a
catalyst) and an appropriate reagent injection temperature, good reagent/gas mixing, and adequate
reaction time to achieve NO× reductions. SNCR systems can ~se either .ammonia or urea as the
reagent. Ammonia or urea is injected into areas of the steam generator where the flue gas
temperature ranges from 1,500 [o 2,200° F. The furnace of a pulverized coal fired boiler operates at
temperatures between 2,500 to 3,000° F.

Figure 3-1

Schematic of SNCIR System with Multiple Injection Levels

SNCR systems are capable of reducing NOx emissions by as much as 50 to 60 percent in
optimum conditions (adequate reaction tirne, temperature, and reagent/flue gas mixing; high
baseline NOx conditions; multiple levels of injectors). Ammonia slip is the ammonia that does not
react with NO× and instead "slips" past the boiler as amrnonia. High levels of ammonia slip cause
several negative operational impacts. First, ammonia will react with SO~ in the flue gas to form
ammonium bisulfate and condense on the air heater surface, degrading its performance and
decreasing plant efficiency. Another concern with high ammonia slip arises when SNCR is installed
upstream of a fabric filter. The ammonia will condense on the fly ash and land on the fabric filter
bags. This will cause bag blinding and require early replacement of fabric filter bags. For this
reason, it is recommended that the ammonia slip be maintained below 5 ppmvd.
However, to achieve these high levels of removal efficiency, high levels of ammonia slip (10
to [~0 ppmvd) must be allowed. Typically, to maintain a [~ ppmvd ammonia slip limit, NOx emissions
reduction levels of 20 to 40 percent can be achieved. Potential performance is very site-specific and
varies with fuel type, steam generator size, allowable ammonia slip, furnace CO concentrations, and
steam generator heat transfer characteristics.
SNCR systems reduce NO× emissions using the same reduction mechanism as SCR systems.
Most of the undesirable chemical reactions occur when reagent is injected at temperatures above or
below the optimum range. At best, these undesired reactions consume reagent with no reduction in
NO× emissions; at worst, the oxidation of ammonia can actually generate NOx. Accordingly, NO×
reductions and overall reaction ;;toichiometry are very sensitive to the temperature of the flue gas
at the reagent injection point. This complicates the application of SNCR for boilers larger than 100
MW because of the large boiler size/volume associated with such boilers.
Reagent injection lances are usually located between the boiler soot blowers in the pendent
superheat section. Optimum injector location is mainly a function of temperature and residence
time. To accommodate SNCR reaction temperature and boiler turndown requirements, several
lew.~ls of injection lances are normally installed. Typicall]~’, four to five levels of multiple lance
nozzles are installed if sufficient boiler height and residence time is available. A flue gas residence
time of at least 0.3 second in the optimum temperature range is desired to ensure adequate SNCR
performance. Residence times in excess of i second yield high NOx reduction levels even under less
than ideal mixing conditions. Computational fluid dynamics and chemical kinetic modeling can be
performed to establish the optimum ammonia injection locations and fl.ow patterns. For an existing
boler, minor waterwall reconfigurations are necessary to accommodate installation of SNCR
injector lances. A re-examination of the boiler steam piping would probably be required to achieve
optimum performance.

3,~I,3 Selective Catalytic Reduction
SCR systems are the most widely used post-combustion NO× control technology for
achieving significant NO× emissions reduction. In SCR systems, vaporized ammonia (NH3) injected
into the flue gas stream acts as a reducing agent when passed over an appropriate amount of
catalyst. The NO× and ammonia reagent react to form nitrogen and water vapor. The reaction
mechanisms are very efficient, with a reagent stoichiometry of approximately 1.0S (on a NOx
reduction basis) and a low ammonia slip (unreacted ammonia emissions). A simplified schematic
diagram of a typical SCR reactor is illustrated on Figure 3-2. However, most modern SCR systems
use sonic horns in place of steam or air soot blowers. Some SCR systems are built without a bypass.
However, a unit that uses fuel oil for startup should have a bypass to avoid getting unburned fuel on
the catalyst during startup,

SCR Reac~r
Aqueous

Ammonia
tnject~n
Grir~ (AtG)
t:eed Pump

Am~nl
Air

From
Economizer

Return to
Air Heater

Figure 3-2

Schematic Diagram of a Typical SCR Reactor

SCR in coal fired operation can be placed in one of three locations. The most common is a
high dust SCR. With a high dust SCR, the catalyst is located downstream of the economizer and
upstream of the particulate control device. The second option is a low-dust SER where the catalyst
is located downstream of a hot-side ESP. This reduces the cost of an SCR as compared to the high
dust SCR since the catalyst volume can be smaller. It sho~ald be noted that an SCR located after a deenergized hot-side ESP should be designed and sized as a high dust SCR. The third option is a tail
end SCR where the reactor is located downstream of an FGD system. This requires a smaller
reactor than the other options but also requires a regene~:ative heat exchanger to heat the catalyst
above the minimum ammonia iniection temperature. In selecting a location for the SCR, specific
plant issues need to be assessed to determine the most economical solution.
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The SCR reactor is the housing for the catalyst. The reactor is basically a widened section of
ductwork modified by the addition of gas flow distribution devices, catalyst, catalyst support
structures, access doors, and sonic horns/soot blowers. An ammonia injection grid is located
upstream of the SCR reactor. The SCR reactor is elevated above and upstream of the air heater.
The SCR reaction occurs within the temperature range of 550 to 850 °F, where the extremes
are highly dependent on the fuel quality. Along with the NOx reaction, l:he catalyst oxidizes a
portion of the SO2 in the flue gas to SO3. The oxidation of SO2 to SO3 could also require moderate air
heater modifications, since the acid dew point temperatulre of the flue gas is directly related to SO3
concentration. As the S03 concentration increases, the acid dew point of the flue gas increases,
potentially increasing corrosion in downstream equipment or possibly requiring an increase in the
air heater gas outlet temperature.
The ammonia reagent fol~ SCR systems can be supplied by anhydrous ammonia, aqueous
ammonia, or by conversion of urea to ammonia. Since the ammonia is vaporized prior to contact
with the catalyst, the selection of ammonia type does not influence the catalyst performance.
However, the selection of ammonia type does affect othei~ subsystem components, including
reagent storage, vaporization, injection control, and balance-of-plant requirements. The vast
majority of installations worldwiide use anhydrous ammonia.
SCR systems have a variety of interfacing system requirements to support operations.
These requirements include fan draft power, auxiliary pc,wet, soot blowing steam, gas temperature,
controls, ductwork, reactor footprint, and air heater. The SCR system will affect the boiler draft
system. Depending on arrangement and performance requirements, draft losses can range from z~
to/.0 in. wg, which would require additional fan power. If necessary, d~uctwork and]or boiler box
reinforcement may also be required. In conjunction with the fan modification, an expansion of the
auxiliary power system might be necessary. Auxiliary power modifications may also be necessary
for ammonia supply system requirements.
The ma lot impact of the SCR system can be seen at the air heater, where there are two areas
of concern. One concern is the formation and deposition of ammonium bisulfate on the air heater
surface. This will cause an increase in the pressure drop of the air heater, degrading its
performance and decreasing plant efficiency. The other l~otential concern for the air heater is the
tendency for high SO~ concentrations in the flue gas to form sulfuric acid vapor. If the acid dew
point temperature has been increased to more than the air heater exit temperature, a significant
amount of acid gases will condense in the air heater and lead to pluggage and corrosion. Several
measures can be taken to avoid or correct this situation. Most important is the right composition of
the catalyst to minimize the SO~ to SO~ conversion rate. Ammonia slip ~nust also be minimized. Air
heater basket modifications are often necessary to minimize these harmful effects.
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3.3_4 SNCR/SCR Hybrid
The SNCR/SCR hybrid systems use components and operating characteristics of both SNCR
and SCR systems. Hybrid systems were developed to combine the low capital cost and high
ammonia slip associated with SNCR systems with the high reduction potential and low ammonia
slip inherent in the catalyst of SCR systems.
The SNCR component of the hybrid system is identical to the SNCR system described
previously, except that the hybrid system may have more levels of multiple injection lances. This
will increase the capital cost of the SNCR component of tlne hybrid system. During operation, the
SNCR system would be allowed to inject higher amounts of reagent into the flue gas compared to
conventional SNCR. This increased reagent flow has a two-fold effect: NO× reduction within the
boiler is increased, while ammonia slip also increases. The ammonia that slips from the SNCR is
then used as the reagent for the ,catalyst.
There are two design philosophies for using this ,excess ammo~ia slip. The most
conservative hybrid systems use. the catalyst simply as an ammonia slip "scrubber" with some
additional NOx reduction. As with in-duct systems, the fl~ae gas velocity’ through the catalyst is an
important factor in design. Operating in this mode allows maximum NOx reduction within the
boiler by the SNCR, while minimizing the catalyst volume requirement. While some NOx reduction
is realized at the catalyst, the relatively small catalyst requirement of this design allows a true induct arrangement, with no significant ductwork changes, arrangement interference, or structural
modifications. The second philosophy uses; adequate catalyst volume to obtain significant levels of
addlitional N0× reduction. However, this philosophy is usuall~z not economically advantageous
when compared to SCR. As a result, hybrid systems are usually designed using the first philosophy.
The additional reduction is a function of the quantity of ammonia slip, catalyst volume, and
distribution of ammonia to NO× within the flue gas. Using ammonia slip produced by the SNCR
sys~:em is not an efficient method to introduce reagent, because of the low reagent utilization
discussed as a part of the SNCR. Therefore, even though the reaction at the catalyst requires i ppm
of ammonia to remove 1 ppm of NOx, the SNCR must inject at least 3 ppm of ammonia to generate 1
ppm of ammonia at the catalyst.
Catalyst volume is strongly influenced by the N0× reduction required and the ammonia
distribution. If multiple levels of catalyst operating at low flue gas velocity are required, some
modifications will be required to the existing ductwork. If widening the existing ductwork cannot
provide adequate catalyst volume, then a separate reactor is required, thus eliminating much of the
capital cost advantage of a hybrid system.
The major impact of the hybrid system can be seen at the air heater, where there are two
areas of concern. One concern is the formation and deposition of ammonium bisulfate on the air
heater surface. This will cause an increase in the pressure drop of the air heater, degrading its
performance and decreasing plant efficiency. The other potential concern for the air heater is high
concentrations of SO~ in the flue gas. If the acid dew poin:: temperature has been increased to more
than the exhaust temperature, a significant amount of acid gases will condense in the air heater and
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lead to pluggage and corrosion. Several measures can be taken to avoid or correct this situation.
Modifications to the air heater baskets can help to minimize these adw,~rse effects.
3,3~,5 Gas Reburn
The natural gas reburning process employs three separate combustion zones to reduce NO×
emissions, as illustrated on Figure 3-3. The first zone consists of the normal combustion zone in the
lower furnace, which is formed by the existing wall burners. In this zone, 7S to 80 percent of the
total fuel heat input is introduced. The first zone burner.s are operated with about 10 percent
excess air (a 1:10 stoichiometric ratio). A second combustion zone (the reburn zone) is created
above the lower furnace by operating a row of conventional natural gas burners at a stoichiometric
ratio of less than 1.0. This technology also has the potential for increased furnace corrosion
(especially with higher sulfur fuels) because of the reducing atmosphere in the lower furnace.
The sub-stoichiometric reburn zone causes NOx produced in the lower furnace to be
reduced to molecular nitrogen and oxygen. This happens because the oxygen stripped from the NOx
molecules is combined with the more active CO molecul¢,s to form CO2 .as combustion is completed
in the upper furnace. Fuel burnout is completed in the third zone (the burnout zone) by the
introduction of OFA. Sufficient OFA is introduced to complete combustion of the unburned
materials in the upper furnace, with an overall excess air rate for the boiler of 15 to 20 percent.
Rehurn technology has demonstrated NO× :reductions of 40 to 65 percent.

Overfire Air
l0 to 20 % Gas
Fuel Rich

Burnout Zone
¯ Normal Excess Air
Reburning Zone
¯ Slightly Fuel Rich
oNOx Reduced to N2

80 to 90% Coal
10% Excess Air
Primary Combustion
Zone
¯ Reduced Firing Rate
¯ Low Excess Air
¯ Lowe, r NOx
40 to 60% NOx Reduction
Figure 3-3

Schematic of Gas Reburn System

Sufficient residence time (adequate furnace height) in the reburn and OFA zones is a key
factor in determining whether the reburning technology can be applied. Successful retrofit of this
technology requires space within the boiler to allow adequate residence time for both the
additional burning zone (0.4 to 0.6 second) and the associated OFA burnout zone (0.6 to
0.9 second). When this space is available, reburning can be highly effective, but a low residence
time will limit system performance. Also, the high cost of natural gas can make the annual
operating costs of this technology prohibitive.
A variation to gas reburn is fuel lean gas reburn (FLGR), which can reduce NOx emissions
from coal fired boilers by 30 to 45 percent. FLGR requires a lower natural gas input than in a
conventional gas reburn system and does not require an OFA system to achieve CO burnout. The
FLGR technology requires low natural gas flow rates to mainl:ain an overall lean fuel condition (of
approximately half the amount required for a conventional reburn system). Mixing between the
injected gas and furnace gas is the key to effective NOx removal. CO burnout is achieved by the
excess oxygen that is available in the overall fuel lean furnace gas.
Another type of the FLGR system consists of incorporating a urea-based SNCR system into
the gas reburn system. This technology involves injecting natural gas and urea; the system is called
amine-enhanced fuel lean gas reburn (AE-FLGR). This technology is capable of a higher NO×
removal efficiency than the basic gas reburn and FLGR systems. An amine-enhanced system is
capable of reducing NO× emissions by 50 to 70 percent.
3.1.6 Mobotec ROFA and ROTAMI×
Mobotec provides a NOx :reduction system that combines LNBs, OFA, and SNCR technologies
into an integrated system. The system uses a modified OFA system with mixing characteristics
achieved by adding a rotation to the OFA. This system is called ROFA, or Rotating Opposed Firing
Air.. A booster fan is used to direct combustion air away from the primary combustion zone and to
the upper portion of the furnace. Air nozzles are strategically’ placed so that the gas flow inside the
furnace rotates, causing turbulent mixing. The ROFA sysl:em has the potential to provide improved
combustion, which results in lower unburned carbon, lower CO and N0x production, and improved
boiler efficiency.
In addition, ROTAMIX can be added to the system, which consists of injecting urea or
ammonia into the ROFA air nozzles. The extra mixing produced by cornbining the OFA nozzles with
the reagent injection can achieve additional NOx reduction because of a homogeneous temperature
profile in the boiler. The ROTAMIX system adapts to changes in load and temperature in the
furnace and preferentially introduces ammonia where the ternperature is most favorable for NOx
reduction. This approach reduces chemical consumption considerably and lowers ammonia slip by
increasing the reaction efficiency through mixing. Chemical consumption for a ROTAMIX system
can be up to 50 percent less than other SNCR technologies. ROTAMIX installations have yielded up
to 60 percent NO~ reduction in addition to the ROFA NOx :reduction.
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Although the Mobotec system may offer significant advantages over conventional
scrubbing, impacts such as the increased volumes of particulate that would need to be collected,
expected additional costs for sorbent, and the limited large-scale installed experience with the
system should be considered. A simplified process flow .diagram of the ROFA and ROTAM1X system
is illustrated on Figure 3-4.

Figure 3-4

Mobotec ROFA and ROTAMIX Simplified Process Flow Diagram
(Mobotec USA)

3.!.7 NO,Star
NOxStar is the trademarked name fi~r a NO× control technology provided by Doosan Power
Systems (formerly Mitsui Babcock). It involves the injection of ammonia and a hydrocarbon
(typically natural gas) into the flue gas path of a coal fired boiler at around 1,600 to 1,800° F for the
reduction of NOx. The ammonia reduces NOx through an SNCR reaction, with the hydrocarbon
minimizing the ammonia slip. This enables higher reagent injection rates for NO~ reductions than
are achievable with a typical SNCR technology. The technology supplier states that the technology
has the ability to achieve NOx emissions of less than 0.20 lb/MMBtu without the use of a catalyst
and large SCR reactor. Although initially targeting high INOx reductions, full-scale demonstrations to
date have been limited to nominally 50 percent NO× reduction performance.

3,1,8 ECOTUBE
The ECOTUBE system, provided by ECOMB AB (located in Sweden), utilizes retractable
lance tubes that penetrate the boiler above the primary burner zone and inject high-velocity air as
well as reagents. The lance tubes work to create turbulent airflow and to increase the residence
time for the air ffuel mixture. In principle, the OFA and SNCR processes: are combined in this
technology.
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ECOTUBE is capable of reducing NOx, CO, and volatile organic compounds, while improving
thermal efficiency, by optimizing the combustion process in boilers. An illustration of the ECOTUBE
installation in a typical boiler is shown on Figure 3-5.

Figure 3-5

ECOTUBE Installal~ion in a Boiler

The water-cooled ECOTUBEs are automatically retracted from the boiler on a regular basis
and cleaned to remove layers of soot and other deposits. Additional benefits have been identified
by the supplier, including furnaoe combustion improvements that increase efficiency, reduce fuel
usage, and reduce corrosion and erosion in the boiler and back-end equipment.

3.1,,9 PowerSpan
There are several emerging multi-pollutant technologies that use high electron beams or
other proprietary processes. The PowerSpan ECO system has only limited experience and is
beginning small-scale commercial operation. The ECO system is located downstream of an existing
particulate control device; the process consists of three s~ages. A process flow diagram of the ECO
system is illustrated on Figure 3-6. In the first stage, the flue gas passes through a dielectric barrier
discharge reactor, where it is exposed to a nonthermal plasma discharge, which generates high
energy electrons. The electrons initiate a chemical reaction to form oxygen and hydroxyl radicals,
which then oxidize NO×, SO2, and Hg. This process results in the formation of nitric acid (HNO3),
sulfuric acid, and mercuric oxides. Stage 2 is the collection of these acids and oxides in a
downstream ammonia scrubber. The final stage is the collection of acid: aerosols, fine PM, and
oxidized Hg in the downstream wet ESP. Scrubber effluents contain dissolved ammonium sulfate
nitrate (ASN) salts along with solids and Hg. The ASN solution is sent to a recovery process where
the Hg is removed via a sulfur-impregnated activated carbon structure. Once the activated carbon
bed becomes saturated with Hg, it is disposed of as a hazardous waste. The cleaned stream of ASN
is converted to a saleable fertilizer.
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The ECO system has been tested on a 1 to 2 MW slipstream unit at FirstEnergy’s Burger
Plant and has achieved 82, 99, and 8S percent reduction for NOx, S02, and Hg, respectively.

ECO® Process Flow

Figure 3-6

ECO Process Flow Diagram (Source: Power:Span)

3.~..~0 Phenix Clean Coal Combustion System
In the 2007 BART study, Phenix Limited LLC’s Clean Combustion System ~CCS) was
identified as a potential contro] techno]osy,, but since the study, Phenix Limited LLC has ceased
operating. The CCS system can no longer be considered commercia]ly available, but to review, CCS
is an advanced hybrid coal gasification/combustion process that prevents the formation of NO× and
SO~ emissions when burning coal. The only reagent required for po]]ution control is limestone.
The CCS consists of an entrained-flow coal gasifier, followed by sta~es of combustion air.
The COS burner is designed to provide the necessary time, temperature, and stoichiometry required
for all the chemicals in coal to complete their combustion reactions (to reach equilibrium

conditions).
The coal, with limestone added as a source of calcium for sulfur capture, is pulverized and
introduced to the burner along with a limited amount of hot combustion air. The initial high
temperature combustion gasifies and/or releases all the constituents of coal into the gas; i.e.,
carbon, sulfur, nitrogen, and ash compounds. At these high temperatures, and with limited
available oxygen, the carbon aggressively commands oxygen to form CO from all sources, including
such compounds as water. Nitrogen compounds that may form, such as’. NOx, hydrogen cyanide, and
ammonium (NH4), are forced to the molecular form (N~) by the aggressive action of carbon for
oxygen. In the presence of calcium, the sulfur reacts to form calcium sulfide (CaS, a solid nongaseous particle).
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The high combustion temperatures melt the coal ash and calcium sulfide solids to form an
inert slag that drains from the bottom of the boiler. The hot flue gas, with high concentrations of CO
and H2 and low concentrations of NOx and .sulfur, exits into the boiler fi~rnace. As the gases cool and
generate steam, additional OFA iis added in stages to the furnace to complete the combustion of CO
to CO~ and H2 to water. This prevents the fbrmation of any new (thermal) NOx and completes the
combustion with excess air. The clean hot gases then enter the boiler superheat section as they did
befbre the retrofit. A schematic of the process is shown on Figure 3-7.
Retrofits require an annual outage period with a 2 to 3 week extension, for a total of 8
weeks. The CCS retrofit modification requires replacing the existing pulverized coal burners with
new down-fired CCS burners and adding OFA to the boiler furnace and powdered limestone to the
coal fuel. Most of the new, off-the-shelf equipment fits within the existiing boiler space.

Residual

CO -------+ (;02

NO 3"HI:RMAL NOx

t

Fig~Jlre 3-7

Phenix Clean Coal Process Flow Diagram (Source: Phenix)

A CCS repowered boiler will show improved efficiency from more complete coal
cornbustion (loss on ignition of < 1.0 percent), very low NOx (< 0.~5 lb/MMBtu), and control of S02
emissions (< 0.5 lb/MMBtu) with lower sulfur coals.
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3,Lll e-SCRLIB
The 2007 BART analysis identified the e-SCRUB process as a potential control technology,
but since then, e-SCRUB has ceased operating. The technology can no longer be considered to be
commercially available. To review, the e-SCRUB process is similar to t]he PowerSpan technology in
that it uses an energy source to oxidize pollutants in the flue gas. However, there are some
variations in the oxidation energnj source and byproduct recovery systems. A process flow diagram
is shown on Figure 3-8. The process consists of the following:
e-Beam Chamber--This process uses a high-energy electron beam in a chamber, the
e-Beam chamber, to oxidize SOz to SO~ and NO× to a combination ofN~, HNO~, and
NO~. Ammonia is injected upstream of the chamber and reacts with the oxidized
compounds to form ammonium sulfate and ammonium nitrate.
Wet ESP--The ammonium sulfate and ammonium nitrate are precipitated and
collected as brine. The brine is then sent to an upstream spray dryer absorber and
dry ESP.
Spray Dryer Absorber--The brine from a downstream wet ESP is fed into a spray
dryer absorber, which forms a dry ammonium sulfate ((NH4)~SO4)/ammonium
nitrate (NH4NO~) product that can be used as a fertilizer. The temperature of the
flue gas is reduced in the spray dryer to an ideal reaction temperature prior to
entering the e-Beam chamber.
Dry ESP--The dry ESP functions as a secondary byproduct collector and is located
directly downstream of the spray dryer absorber.

Rue Oas ~:aok ~

Figure 3-8

e-SCRUB Process Flow Diagram (Source: http://www.escrub.com/escrubprocess.htm)
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According to pilot data, the vendor estimates that SO:: and NO× removals of 98 and
90 percent, respectively, are achievable. To make this system cost-effective, it is important to locate
a company to supply the ammonia reagent and remove the fertilizer byproduct. The e-SCRUB
technology has been applied commercially on a 200 MW facility in China.

3.]~.12 PerNOxide
PerNOxide is a technology provided by FMC Enviromnental Solutions in conjunction with
URS. PerNOxide was developed through research grants with the EPA, and the final patent is
owned by NASA. FMC is the sole licensor of the technology, but they have a joint commercialization
agreement with URS.
PerNOxide injects hydrogen peroxide into the flue gas somewhere between the economizer
and the air preheater. The locatiion is not as important as the. flue gas temperature, which needs to
be 600-1,100 °F. The hydrogen ]peroxide quickly evaporates in the duct and oxidizes NO to form
NO2, N205, HNO2, and HNO3. The new compounds are significantly more soluble than NO,
particularly the higher-order oxi des. Their solubility is enhanced when the solvent contains other
chemicals that can react with the nitrogen oxides. The research behind PerNOxide identified sulfite
and bisulfate ions as having a positive effect on the solubility of the nitrogen oxides, so passing flue
gas; rich in high-order oxides of nitrogen through a solution containing sulfite ions will remove a
significant portion of the nitrogen oxide molecules.
Therefore, PerNOxide can only be used in conjunction with a wet FGD. Sodium based wet
FGD systems are better than calcium based ones, because the sulfite concentrations tend to be
higher when sodium is the FGD reagent.
PerNOxide has gone through numerous bench scale tests, and a full-scale pilot test.
However, there are no commercial installations at this time.
3.2

DRAFT SYSTEM IMPACTS
The addition of an SCR would result in additional pressure requirements beyond the
capabilities of the current fans on the SIGS units. Two options to account for this additional
pressure drop are new booster fans and new forced draft: fans. However, SIGS may be required to
reduce fugitive emissions from tl~e plant, which are primarily an effect of the boiler’s pressurized
design. The SCR cost estimates include a new fan with considerations tbr balance draft conversion.
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3,2,:[ Balanced Draft (:onwrs]on
Conversion to balanced ,~raft operation would move the balance point (zero relative
pressure) inside the furnace. SJGS currently operates with the balance point just before the booster
fans. The following modifications would be necessary for the ba]ancedl draft conversion:
New induced draft fans and motors.
l~otentially, new motors for the existing forced draft fans to improve fan efficiency.
Boiler wail stiffening to operate under a negative pressure.
Ductwork stiffening to operate under a negative pressure.
Control system modifications.
Increased power requirements.
These modifications would require an approximate 12 week unit outage to perform.
A balanced draft unit would have significantly less ash and soot leakage around the boiler
working area and would experience higher unit availability. As further" discussed in Section S and 6,
the full cost of the draft system impacts assign 80% of the cost to the SCR and the remaining 20% to
the cost of the balanced draft conversion.
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4.0 Technical Feasibility of Additional Control Technology
Alternatives
Technically feasible retrofit emissions control technologies are identified by eliminating
technically infeasible options. This section describes how the technical feasibility of a control
technology is defined by the EPA in the BART guidelines. The technologies identified in Step 1
(Section 3.0) are considered available technologies at the time of issue of this report.
In the process of eliminating technically infeasible alt:ernatives~, it is necessary to
demonstrate that a technology is not applicable or not available for application at the source. This
demonstration is made by showing that the technology is commercially unavailable and/or there
are insurmountable technical difficulties with applying the technology to the applicable unit. Other
factors that are considered when determining the technical feasibility of a technology include the
following:
Size of the unit.
Location of the proposed technology.
Operating problems after retrofit of technology.
Space constraints.
Reliability.
Adverse effects on the rest of the facility.
Adverse community impacts.
Additionally, a technology is technically infeasible if its level of emissions control does not
achieve the required permit emissions limit applied to the source by the regulating agency. Finally,
if there are multiple control technologies that achieve the required emission limit, the BART
procedure allows for the consideration of the less costly control technology, therefore eliminating
the need to evaluate higher cost technologies.
For all the technologies identified as available in Section 3.0, a determination was made
regarding the technical feasibility of the technology at the SIC.iS site on the basis of the criteria
highlighted above.

TECHNICALLY INFEASIBLE ADDITIONAL NOx CONTROL TECHNOLOGY
ALTERNATIVES
4.1.1 Natural Gas Reburn
Natural gas reburn in the SJGS boilers is not technically feasible because of the lack of space
in the boiler for sufficient residence time for the natural gas reburn zone. The OFA ports limit the
physical space on the boiler wall for a natural gas reburn system, so as currently configured, there
is only about 0.25 s of residence time for a fuel gas reburn system. One option would be to move
the OFA ports up, and thereby providing more residence time for the gas reburn zone. However,
this benefit to gas reburn would ,decrease the effectiveness of OFA by inhibiting the mixture of the
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over-fired air. Additionally, gas reburn’s optimal temperature is in the range of 2,600 °F, so
maintaining a sufficient boiler temperature for gas reburn to work may present an operational
challenge. Lastly, a new natural gas supply line would be required, since the existing natural gas
line was abandoned. The exposure to the volatility of natural gas price, s is also a negative factor
w~,~en considering natural gas reburn as a NOx control technology.
In spite of these challenges to natural gas reburn, there is the potential that it could be used
in combination with another technology to achieve the presumptive federal and state N0x limits.
The N0x reductions achieved at .any of the S]GS units with gas reburn alone may not achieve the
presumptive NO× limits, but it could achieve enough NO× reductions that the ammonia injection
required for an SNCR system may be significantly reduced. The same can be said if gas reburn was
used with an SCR system. All of the combinations that gas reburn can be used with other NO,
control technologies are not further evaluated, because the fact remain~s that natural gas reburn by
itself is not a feasible technology at S]GS for meeting NOx limits.
4.1.2 Mobotec ROFA and ROTAM~:K
Mobotec’s ROTAMIX technology is not considered technically feasible, because there are no
current installations at pulverized coal fired boilers of the equivalent size to that of SJGS. The ROFA
technology is a variant of the OFA system tlhat has already been added as a result of the
aforementioned consent decree. Although the Mobotec system may offer advantages over
conventional scrubbing, the increased volumes of particulate that would need to be collected, the
expected additional costs for sorbent, and the limited large-scale experience with the system are
significant factors that make it infeasible for this application.
4.1.3

NO,Star
The major consideration for the NOxStar technology is that it currently has only one major
installation in the United States and may require the installation of a single layer of in-duct catalyst
(NOxStar Plus) to achieve the advertised levels of NO× reduction. Availability of natural gas is a
fact:or that must be considered when assessing the technical feasibility of this technology. There is
no natural gas supply at SJGS. In addition, through recenl: discussions, the supplier has identified
limited ability and willingness to market the commercial technology.
4,1,4 ECOTUBE
This technology has been demonstrated in installations on industrial/small-sized boilers
firing solid waste, wood, or biomass. It is not technically feasible to apply this technology to boilers
of the size as those at S]GS.

4.1.5 PowerSpan
The PowerSpan process has only been proven on a small scale and has not been applied at
large-size commercial systems such as SJGS. Therefore, this process is not applicable for retrofit at
S]GS. In addition, the ECO system has not been pilot tested al: a facility burning a low sulfur
(<1.5 percent) subbituminous coal or in a large, commercial-scale system. Therefore, it is
considered not technically feasible for retrofit at SJGS. It should be noted that the first full-scale
commercial unit using this process will be installed in FirstEnergy’s Burger plant. After it is
installed, a better evaluation of the technical feasibility can be made.
4.1.6 Phenix Clean Combustion
This technology never moved beyond the demonstration and testing stages, and Phenix
Limited, LLC is no longer operating. There are no commercial retrofits at facilities similar to S]GS.
Therefore, this technology is not considered to be applicable for retrofit at SJGS.
4,1,7 e-SCRUB
The e-SCRUB process no longer appears to be commercially awfilable. Although it appeared
to offer significant advantages, it was still an experimental system with little proven operational
data and only one known medium utility-scale installation. Therefore, the e-SCRUB process is not
considered applicable for retrofit at S]GS.
4,1.8 PerNOxide
PerNOxide has no commercial installations, and remains in the testing/developmental
stages. Therefore, this technology is not considered to be applicable for retrofit at S]GS.

4.2

TECHNICAL FEASIBILITY SUMMARY

After the completion of the screening process (Step 2 of the BART determinationS, the
following technologies were iden~tified as feasible upgrades at: SJGS for NOx reduction:
SCR
SNCR
SNCR with Unit Retirement
The 2007 BART analysis determined the SCR/SNCR hybrid to also be a technically feasible
technology, it was evaluated further in previous submittal documents, but it is not further
evaluated as part of this BART update. A summary result of the evaluation process is detailed in
Table 4-1. Also included in the tables are the reasons for technical infeasibiliw of the eliminated
control technologies.

4-3
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5.0 Evaluation of Technically Feasible Additional Control
Technology Alternatives
This section discusses the control effectiveness evaluation of technically feasible additional
control technology alternatives for controlling NO= emissions beyond that achieved by technologies
that were installed for the consent decree. The options far emissions control that are evaluated
further are the SCR, SNCR, and SNCR with unit retiremec~t and reflect the FIP, SIP, and State
Alternative BART control scenarios.
5.~L

CONTROL EFFECTIVFNESS

Step 3 of a BART analysis determines the control effectiveness of the additional NOx control
technologies. Control effectiveness is expressed in a corrtmon metric based on the amount of
pollutant generated per unit of heat input (]b/MMBtu). The evaluation of the control effectiveness
was translated into an hourly rate (lb/hr) fbr each pollutant, according to the design basis heat
input data for each S]GS unit.
Table 5-1 indicates the control effectiveness of each additional NOx control technology. This
control effectiveness was calculated from the targeted emission values of 0.05 lb/MMBtu for a SCR
and 0.23 Ib/MMBtu for a SNCR.

6.,0 Impact Analysis and Cost-Effectiveness of Additional
Control Technology Alternatives
This section discusses the impact analysis and cost-effectiveness for SCR and SNCR
technologies, as well as retiring some units. The cost effectiveness is done on a per unit basis, but
the final evaluations also take into consideration the entire station’s controls.

6.:1

TYPES OF IMPACT ANALYSES
For all the additional NO× control technologies that are being considered, an impact analysis

was performed as part of the BART determination process. The purpose of this exercise was to
quantify the cost of applying the technology at the source, so that a comparison of the costeffectiveness of each technology’ could be made. In summary, the four types of impact analyses
performed consisted of the following:
Costs of compliance.
Energy impacts.
Environmental impacts.
Remaining useful life.
The first step in performing the impact analysis ~vas to define tlhe design parameters for
each additional NO× control technology that was identified as technically feasible. The design
parameters contain all pertinent information on the control technology system for specific
application to the source. Examples of these design parameters include type of reagent used and
consumption rate, type of byproduct produced and prod uction rate, flue gas pressure drop across
the control technology, etc. Design parameters for each control technology that were identified as
technically feasible for application at the S]6S site are summarized in Appendix C along with
individual cost estimates for the technology options.
6,1,1 Cost of Compliance
Sargent & Lundy developed the cost of compliance based on the requirements for
implementing each technically feasible control technology. The TCI for’ each control technology
when applied specifically to the SJGS site and the annual O&M costs were calculated. The basis for
this cost calculation was as follows:
EPA Air Pollution Control Cost Manual - Sixth Edition.
Budgetary quotes from equipment vendors.
References to quotes or cost estimation ff~r previous design/build projects or inhouse engineering estimates. No costs are assumed for retiring a unit.
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6,.!.,2 Energy impacts
Energy impacts were estimated for each control technology that consumes auxiliary energy
during its operation. Only direct energy impacts for each control technology, such as the auxiliary
power consumption of the control technology and the additional draft system power consumption
to overcome the additional system resistance, were accounted for. Indirect energy impacts, such as
the, energy to produce raw materials used tor the control technology system, were not considered.
The auxiliary power consumption of the control technology was estimated on the basis of the
typical power consumption of similar equipment of an equiw~lent size. The additional draft system
power consumption was calculated on the basis of the volumetric flow rate of the flue gas through
the control technology system and the flue gas pressure drop defined in the design parameter of the
control technology.
6.1,3 Enviro~-~mental Impacts
The major non-air quality impacts included in the cost estimates were the water
consumption demanded by each control technology. All quantities of water consumption were
cah:ulated on a yearly basis. For the SNCR, raw water was assumed to be used for urea dilution and
makeup water was assumed for the closed cooling water system. A water treatment system was
added for the raw water’s use in diluting the urea solution, but it is not used for cleaning outgoing
water.
The following non-air quality environmental impacts were not included in the cost
estimates.
Byproduct and waste disposal - there is no significant impact to the current
operations due to the addition of either an SCR or SNCR.
Wastewater discharge - there is no wastewater discharlge from either technology.
The SCR and SNCR technologies exclusively reduce NOx emissions, but the State Alternative
has significant environmentally beneficial impacts as cornpared to the FIP and the SIP scenarios,
resulting in a reduction of overall air emissions, water consumption, raw materials use, and coal
combustion residues (CCRs) generated during plant operations.
Table 6-1 shows selected pollutants, including C02, and hazardous air pollutants {HAPs)
emissions reductions for the State Alternative as compared to the SIP and the FIP scenarios. As can
be seen from the table, the State Alternative reduces the emissions of N0x by 62 percent overall.
Additionally, the State Alternative also reduces other air pollutants while the other options have no
impact as the technology focus is only on NOx where the State Alternative includes Units 2 and 3
retirements. By retiring two units, sensibly., the reduction in SJGS emissions is about half for the
listed pollutants.
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In addition to the decrease in overall pollutant emissions, the State Alternative will
significantly reduce fugitive total suspended particulate (TSP) emissions by approximately 50%
from 407 tpy (201/TRI) to 204 tpy. These reductions result from:
Decrease in coal handling,
Fewer TSP emissions from the pulverizer,
Reduction in TSP from duct: leaks,
Lower emissions from the handling of CCRs (i.e., fly ash and bottom ash, spent
activated carbon and scrubber gypsum), .and
Decreased emissions from both paved and unpaved roads resulting from fewer CCR
trucks traveling to the mine and fewer truck deliveries of raw materials
Regional Benefits from Reduced Raw Material Usage
The reduced raw material deliveries that result f:Fom the State Alternative also has the
residua[ benefits of reducing criteria pollutant and GHG emissions from trucks hauling these
materials over the highways, and a reduction in emissions generated during the manufacture and
processing of the raw materials. Table 6-2 shows the estimated annual raw material usage rate
from the State Alternative as compared to the F]P and SE? scenarios, and the current operations
(Baseline}. [n general, the State Alternative raw material usage rate is estimated to be 50 percent
less than current conditions or t]~ose expected under the other scenarios.

Table 6-2

Raw Material Usage, Facility Wide

Limestone(1)

86,052

172,104

130

263L

Coal(2)

2,667,364

5,334;729

No. 2 Diesel Oil(2)

1,007,336

2,014,671

Activated Carbon(~

~)Based on 2012 material usage data.
(2)Based on 201:1 material usage data.

Water and Wastewater Usage ~enefits
The SJGS is located in an area of the country in which water is a critical resource. Based on
the 2011 S]GS water use data, under the Baseline, FIP, and SIP scenarios, S]GS will consume
approximately 21,000 acre-feet of water per year. With the adoption of the State Alternative, water
usage is estimated to drop by approximately 53% to 10,161 acre-feet/year. Concentrated
wastewater, which includes total and suspended solids from the wastewater management process,
periodic boiler cleaning wastes and other process wastes, are discharged to on-site evaporation

ponds under a zero discharge NPDES permit6 and a state regulated discharge permit. Under this
scenario, the generation of wastewater will be decreased by approximately 50 percent from
41 million gallons/year (2011 data) down to approximal:ely 21 million gallons/year. For the FIP
Scenario, the wastewater generation will remain roughly the same rate as in 2011.
SoI~.id Waste Disposal Benefits
In 2011, the SJGS disposed of approximately 1.426 million tons of fly and bottom ash along
with 282,000 tons of gypsum generated from sulfur scrubbing operations and 261 tons of spent
brominated activated carbon used to control mercury emissions. The total waste, 1.71 million
tons/year, is disposed of at the San Juan Mine. Similar waste generation rates would be expected
under the FIP and SIP. However’, the State Alternative so.lid waste generation would be reduced by
approximately 50% resulting in a reduction of approximately 854,130 tpy.
As an added benefit, SNC’.R technology, as called for in the State Alternative, will not require
the use of a catalyst for NOx reduction, which would periodically result in the replacement of spent
catalyst due to catalyst poisoning by a number of alkali metals and trace elements. These catalyst
poisons cause the catalyst to be treated as a hazardous waste during disposal, and this requires
special handling and disposal practices. The FIP scenario requires the use of catalyst.
6.1..4 Remahfing Useful Life
Finally, the impact of the remaining useful life of the control technology on its costeffectiveness was considered. For this BART analysis, the remaining useful life of the controls was
defined as 30 years. Therefore, there was no additional life impact cost for the additional control
technologies.

COST-EFFECTIVENESS
The cost-effectiveness of each control technology was calculated from the cost of
compliance and the amount of pollutant reduced. The cost-effectiveness is defined as the cost of
control per amount of pollutant :removed. The cost of control takes into account the impact
analyses performed. The reduced emissions were estimated on a yearly basis according to the
reduction from the Baseline emissions lew~l shown in Table 6-1. The cost-effectiveness results are
presented in Table 6-3. In addition to the cost effectiveness values, another method of comparing
costs is incremental cost-effectiveness, which is the change in cost that results from comparing one
control option to another. The incremental cost effectiw~ness indicates the additional cost to
increase the removal of pollutant when comparing technologies that have different emission
removal capabilities. This metric is particularly useful when comparing several control
technologies’ costs at the same unit. The incremental cost effectiveness in thousands of dollars per
ton of emission reduced to go from an SNCR to an SCR is $6,762/ton for Unit 1, $7,766/ton for
Unit 2, $6,326/ton for Unit 3, and $S,636/ton for Unit 4. The cost-effectiveness values were based
on 2013 dollars.
6.2

o NPDES Permit N. NM0028606, issued February 203.1.
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6.2,1 Cost-Effectiveness Comparison
For all the additional NOx control technologies evaluated, a summary table was developed
for the impact analysis performed and the resultant cost.-effectiveness. Table 6-3 presents the final
ew~luations for all four units. The expected after-control emissions levels are also included in the
table. Cost-Effectiveness Comparison Table 6-3 clearly shows that on a facility wide basis the State
Alternative is the most cost effective scenario at $1,050/ton verses the SIP at $5,561/ton and the
FIP at $6,228/ton.
The SCR is the most expensive option, because of the TCI and TAC are significantly more
expensive than the other options. Additionally, the eneu~ impacts for the FIP scenario are much
higher than the other options primarily because of the pressure drop across the SCR. The State
Alternative is significantly less expensive, because emissions from two units are completely
eliminated at no cost by retiring the units. Looking between the units, Unit 1 and 2 costs are
approximately the same, and Unit 3 costs are higher than Unit 4. This difference is due to the
additional cost required for the installation of these technologies on the inside units. Specifically,
the four units were built side-by-side in a row with minimum spacing between units. Units 1 and z~
are. outside units, whereas, Units 2 and 3 are inside units. Thus, accessibility to Units 2 and
especially 3 is limited by the plant layout and the presence of other balance-of-plant equipment,
such as the coal conveyor. The reduced accessibility means that the SCR system will need to be
built in smaller pieces, thus increasing construction costs as compared to their sister units.
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7.0 Visibility Impacts
Visibility impact is the fifth step to consider in the engineering analysis required under the
EPA BART guidelines. This step addresses the degree of improvement in visibility that may
reasonably be anticipated to result from the use of the "best ,control technology" for sources subject
to BART. VisibiliW impact analysis is Wpically achieved through a two phase process. First, the
model was run using the current conditions to establish a baseline. In this analysis, the baseline
consisted of the technologies and unit operations associated with the baseline. Second, model runs
were conducted for the control technologies identified for each unit on a facility basis. The model
res:ults were then tabulated for the baseline and BART control technology scenarios over the time
period of the meteorology modeled. The difference in the maximum value between the first and
second stage is the expected degree of improvement in visibility. As previously noted, this is an
addendum to the previously submitted analysis which compares resulting visibility from various
control technology options to the baseline conditions. The baseline conditions and resulting
visibility are included and comparisons have been made for the BART control technologies and the
resulting visibility compared to the EPA FIP technology scenario. The following sections discuss the
modeling methodology in greater detail.

7.1

INTRODUCTION

The objective of this modeling analysis is to evaluate visibility impacts for the control
teci~nologies selected using the first four steps of the BART analysis (as discussed in the previous
sections) for PNM’s S]GS pre-BART and post-BART scenarios.
The air dispersion modeling analyses presented in this report were conducted in
accordance with the EPA Technical Support Document (TSD).
Black & Veatch conducted BART air modeling analyses using the CALPUFF air dispersion
modeling system for the PNM S]GS. To aid ipotential settlement discussions with EPA and for
consistency with EPA’s previous modeling conducted as part of EPA’s proposed 2011 Federal
Implementation Plant (FIP)7, Black & Veatch utilized the F.PA CALPUFF modeling information
provided as part of a Freedom of Information Act (FO1A) request and described in a technical
support document8 (Appendix D). Specifically, Black & Veatch used the. compiled CALMET data set,
EPA specified model versions, and modified EPA’s modeling input files to include the source specific
parameters for the modeling scenarios described below. This modeling also assumed constant
background ammonia. Therefore, as EPA’s FIP methodology was utilized a modeling protocol was
not developed for this analysis.

7 Federal Register/Vol. 76, No. 3/Wednesday, January 5, 2011. Er A-R06-OAR-0846-O001.
)
8 Technical Support Document; Visibility Modeling for BART Determination: San Juan Generating Station, New
Mexico. E PA-R06-OAR-0846-0003.
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Black & Veatch conducted initial w.~rification modeling using EI?A’s FIP modeling runs
provided in the FOIA request to ensure consistency. The results of the EPA FIP run by Black &
Veatch matched EPA’s modeling results, indicating that the modeling methodologies and inputs
utilized in this analysis were the same as those employed by the EPA. These results were made
aw~ilable to EPA on September 19, 2012. Black & Veatcl~ conducted four modeling runs
representing the baseline and three BART technology scenarios using the EPA methodology; these
scenarios are further detailed in Section 7.5.

7.2

SOURCE DESCRIPTION
The S]GS facility is located in Farmington, New Mexico, within San Juan County. It has four

pulverized coal units that are BART-eligible: Units 1, 2, 3 and 4. Units 1 and 2 are single, wall-fired
Foster Wheeler boilers each rated at 370 MW gross. Units 3 and 4 are B&W subcritical, opposed
wall-fired boilers that operate in a forced draft mode and are both rated at 544 MW gross.

7.3

LOCATION OF SOURCES VER,SUS RELEVANT CLASS I AREAS

The Western Regional Air Partnership Regional ~/lodeling Center (WRAP RMC) published a
draft report on November 8, 2006 (WRAP Protocol). The NMED used this protocol to identify the
four BART-applicable sources at the S]GS fi~cility in January of 2007. With this information, it was
determined there were 16 Class I areas within 300 km of S]GS. These (:lass I areas must be
addressed in Step 5 of the BART analysis. The aforementioned EPA FIP modeling conducted in
2011 also analyzed these same 1.6 Class I areas. The 16 Class I areas analyzed are identified in
Table 7-1 and the location of these 16 Class I areas in relation to SJGS are illustrated on Figure 7-1.
Table 7-1

Class I Areas

1.

Mesa Verde

9.

West Elk:

2.

Weminuche

10. Arches

3.

San Pedro Parks

11. Capitol Reef

4.

La Garita

12. Pecos

5.

Canyonlands

13. Wheeler Peak

6.

Black Canyon of the Gunnison

14. Great Sand Dunes

7.

Bandelier

15. Maroon Bells

8.

Petrified Forest

16. Grand Canyon
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CALPUFF MODEL SELECTION
The CALPUFF modeling system is recommended .as the preferred modeling approach for

use in BART analyses. CALPUFF and its meteorological rnodel, CALMET, are designed to handle the
complexities posed by complex terrain, large source-receptor distances;, chemical transformation
and deposition, as well as other issues related to Class I visibility impacts. The CALPUFF modeling
system has been adopted by the EPA as a guideline model for source-receptor distances greater
than 50 kilometers and for use on a case-by-case basis in complex flow situations for shorter
distances (68 FR 18440-18482]. CALPUFF is recommended for Class I i[mpact assessments by the
Federal Land Managers Workgroup (FLAG ?.000 and FLAG 20109) and the Interagency Workgroup
on Air Quality Modeling (IWAQM) (EPA 1998). The final BART guidance recommends CALPUFF as
"the best modeling application available for predicting a single source’s contribution to visibility
impairment" (70 FR 39122).

9

FLAG 2010 updated several CALPUFF parameters contained in FLAG 2000 and reaffirmed CALPUFF to be the Class
I model of choice.
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CALPUFF is a non-steady-state, Lagrangian, puff transport and dispersion model that
advects Gaussian puffs of multiple pollutants from modeled sources. CALPUFF’s algorithms have
been designed to be applicable on spatial scales from a few tens of meters to hundreds of
kilometers from a source. It includes algorithms for nea~:-field effects such as building downwash,
stack tip downwash, and transitional plume rise, as well as processes important in the far-field,
such as chemical transformation, wet deposition, and dry deposition. (:ALPUFF contains an option
to allow puff splitting in the horizontal and vertical direction:s, which extends the distance range of
the. model. The primary outputs from CALPUFF are hourly concentrations and hourly deposition
fluxes evaluated at user-specified receptor locations.
The modeled CALPUFF domain, receptors, constant ammonia concentrations, ozone, and
CALMET data used in the analysis all came directly from the EPA modeling. The versions of the
CALPUFF modeling system used for this analysis were also consistent with the aforementioned EPA
modeling described in the TSD.
7.5

TECHNOLOGY SCENARIOS
The modeling analysis includes various combinal:ions of control technologies including SCR,
SNCR, and also considers SNCR and a two-unit retiremec~t as an alternative operating scenario.
Additionally, the BART modeling incorporated the S]GS’s new S02 and l:otal particulate matter
(TPM) emission rates of 0.15 lb/MMBtu and 0.034 lb/M~IBtu, respectively, in the current NSR
Permit~° dated August 31, 2012 (refer to Appendix B). It is understood that these new pollutant
emission rates were the result o1~ either voluntary or a required permit action not associated with
or related to the BART process. Therefore, these new ernission limits have been incorporated into
the Baseline scenario, as well as the three BART technology scenarios. Additionally, BART
modeling for the State Alternative includes the TPM emission rates as discussed above and a
reduced SO~ emission rate of 0.10 lb/MMBtu as agreed upon in the Term Sheet between EPA, NMED
and PNM. Below are the four scenarios that were evaluated:
Scenario 1: Baseline. Units 1-4 operating only with existing air pollution control
technology and new permitted SO~ and T]?M emission rates of 0.1S lb/MMBtu and
0.034 lb/MMBtu, respectiw,qy.
Scenario 2: EPA Federal l~nplementation Plan (FIP). Units 1-4 operating with
existing air pollution control technology and with new SCR installation; NOx at
0.05 lb/MMBtu and new permitted S02 and TPM emission rates of 0.15 lb/MMBtu
and 0.034 lb/MMBtu, respectively.

~o NSR Permit No. 0063-M8.
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Scenario 3: New Mexico Environmental Department (NMED) State
Implementation Plan (SIP). Units 1-4 operating with existing air pollution control
technology and with new SNCR installation; NOx at 0.23 lb/MMBtu and new
permitted SO~ and TPM emission rates of 0.15 lb/MMBtu and 0.034 lb/MMBtu,
respectively.
Scenario 4: State Alternative. Units 2 & 3 retired, Units 1 & 4 operating with
existing air pollution control technology and with new SNCR installation; NOx at
0.23 lb/MMBtu, new permitted TPM emission rate 0.034 lb/MMBtu, and a reduced
SOa emission rate of 0.10 lb/MMBtu (as specified in the Term Sheet).

7.6

STACK PARAMETERS AND EMISSIONS DATA
As previously presented in Section.’; 5 through 6 ofth~s report, three different emissions
control strategies, and technologies beyond the baseline, have been ew~luated for S]GS. The baseline
emissions for PM, NOx, SO~, and sulfur acid mist (H~SO4)Uwere based on emissions limits from the
S](;S Air Permit. The baseline and BART control scenarios stack parameters are presented in
Tables 7-2, 7-4, 7-6, and 7-8, respectively, and are consistent with the parameters utilized in
previous BART addendum submittals. The stack parameters l~emained constant for the different
technologies due to the fact that types of control technologies analyzed made no difference in exit
velocity or stack temperature. The baseline and BART control scenario emissions are presented in
Tables 7-3, 7-5, 7-7, and 7-9, respectively.
As described in the June 12007 BART application, l:he H2SO4 (or SO4)~2 emissions included in
the previous CALPUFF BART modeling were derived from the speciation of particulate matter
utilizing the Federal Land Managers National Park Service (NPS) speciation profiles~ (speciation
spreadsheets) available online to derive the relative fraction of fine and course particles. Tables 1
through 4 (included in Appendix E) illustrate the data used for the aforementioned scenarios on a
unit by unit basis. In addition to the data shown in Table:; 1 through 4, CALPUFF requires
particulate matter to be further broken down into various size categories, with each category

impacting light extinction to varying degrees-known as speciation.
For this analysis, speciation of particulate matter generally followed the same
procedures/methodologies desccibed in the June 2007 BART application and used in previous
modeling analyses to support the SJGS BART process. The difference in the modeling provided in
this revised analysis is that now permit-specific TPM emissions data was provided (rather than
solely having filterable emissions data previously), which allowed Black & Veatch to use a more
reasonable estimation of condensable particulate matter rather than using the condensable
estimation provided by the NPS spreadsheets. The actual speciation of the particulate matter
continued to follow the NPS methodology to derive emissions for such particulate-based categories
as elemental carbon, soil, secondary organic aerosols, and coarse particulate matter.
11 H2SO4

emission limit contained within the SJGS air permit is applicable to SCR technology installation.

. .
emission
data was conservatively assumed to equal SO3.
~3 http://www2.nature.nps.gov/air/permits/ect/index.cfm
12 ~~t~) 4

As with prior modeling analyses, condensable particulate matter was subdivided into
organic and inorganic compounds with 20 percent of the condensable particulate matter being
classified as organic matter and modeled as secondary o:rganic aerosols (SOA) in CALPUFF. Unlike
previous analyses, however, nei~her this analysis nor the EPA’s analysis assumed the remaining 80
percent of the condensable particulate matter (i.e., inorganic matter) was S04 (or S03) as the NPS
speciation profile would suggest: in lieu of having any other S04 emissions data. Rather, for this
analysis emission data was directly input to the model using data from the EPA for the non-SCR
scenarios (i.e., Baseline and SNCR) at an emission rate of approximately 0.000046 lb/MMBtu from
EPA’s FIP modeling. The S04 rate for the SCR scenario assumes the stack outlet emission rate of
0.00026 lb/MMBtu from S]GS’s new permit and is consistent with the EPA’s FIP methodology
(SCR).
Table 7-2

Baseline Modeling Stack Parameters

SIGS 1

-1010.859

-290.127

121.92

1,615.44

6.10

21.34

322.83

SIGS 2

-1010.859

-290.127

121.92

1,615.44

6.10

21.34

322.83

S1GS 3

-1010.859

-290.127

121.92

1,615.44

8.53

17.07

322.83

SJGS 4

-1010.859

-290.127

121.92

1,615.44

8.53

16.76

322.83

~£’;tack coordinates in Lambert formal: included in the CALPUFF modeling.

Table 7-3

Baseline Emission Rates

S}IGS 1

1,223.3

556.1

1.51

30.56

23.57

0.17

14.09

SJrGS 2

1,217.0

553.2

1.51

30.40

23.49

0.17

14.01

S]GS 3

1,900.1

863.7

2.38

47.46

36.67

0.27

21.88

SJGS 4

1,864.2

847,4

2.30

46.59

35,95

0,26

21,47

Table 7-4

EPA FIP Modeling: Stack Parameters

SIGS 1

-1010.859

-290.127

121.92

1,615.44

6.10

21.34

322.83

SIGS 2

-1010.859

-290.127

121.92

1,615.44

6.10

21.34

322.83

SIGS 3

-1010.859

-290.127

121.92

1,615.44

8.53

17.07

322.83

SIIGS 4

-1010.B59

-290.127

121.92

1,615.44

8.53

16.76

322.83

(1)Stack coordinates in Lambert formal: included in the CALPUFF modeling.

Table 7-5

EPA FIP Emission Rates

SJGS 1

185.4

556.1

1.51

30.56

23.57

0.96

14.09

SJGS2

184.4

553.2

1.51

30.40

23.49

0.96

14.01

SJGS3

287.9

863.7

2.38

47.46

36.67

1.50

21.88

S]GS4

282.5

847.4

2.30

46.59

35.95

1.47

21.47

BLA} (£ V!kTCH {
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Table 7-6

NMED SIP Modeling Stack Parameters

S]rGS 1

-1010.859

-290.127

121.92

1,615.44

6.10

21.34

322.83

S]GS2

-1010.859

-290.127

121.92

1,615.44

6.10

21.34

322.83

S]GS 3

-1010.859

-290,127

121.92

1,615.44

8.53

17.07

322.83

S]GS4

-1010.859

-290.127

121.92

1,615,44

8.53

16.76

322.83

(1)Stack coordinates in Lambert formal: included in the CALPUFF modeling,

Table 7-7

NMED SIP Emission Rates

SJGS 1

852.6

556.1

1.51

30.56

23.57

0.17

14.09

SJGS2

848.2

553.2

1.51

30.40

23.49

0.17

14,01

S]GS3

1,324.30

863.7

2.38

47.46

36.67

0.27

21.88

S]GS4

1,299.30

847.4

2.30

46.59

35.95

0.26

21.47

PNM San Juan Generating Station

TaMe 7-8

State Alternative Stack Parameters

SI[GS 1

-1010.859

-290.127

121.92

1,615.44

6.10

21.34

322.83

SJ~GS 2

N.A.

N.A.

N.A.

N.A.

N,A.

N.A.

N.A.

S]GS 3

N.A.

N.A.

N.A,

N.A.

N.A.

N.A.

N.A.

S]GS 4

-1010.859

-290.127

121.92

1,615.44

8.53

16.76

322.83

(1)Stack coordinates in Lambert format: included in Lhe CALPUFF modeling.

Table 7-9

State Alternative Emission Rates

SJGS 1

852.6

370.7

1.51

30.56

23.57

0.17

14.09

SJGS 2

N.A.

N.A.

N.A.

N.A.

N.A.

N.A.

N.A.

SJGS 3

N.A.

N.A.

N.A.

N.A.

N.A.

N.A.

N.A.

S]GS 4

1,299.30

564.9

2.30

46.59

35.95

0.26

21.47

PNM San Juan Generating Station

7.7

LIGHT EXTINCTION AND DECIVIEW IMPACT

Consistent with the EPA’s TSD, the "revised" IMPROVE equation was to calculate light
extinction14. The revised IMPROVE equation is used to convert measured or modeled
concentrations into extinction for each pollutant chemical species, and then total them up,
accounting for the effect of relative humidity. Additionally, in the second CALPOST step the light
extinction is converted to deciviews, using the defining equation for deciviews. The delta deciview
(Adv) represents the impact on visibility in deciviews ofl:he source being evaluated, which is
provided by CALPUFF. It is the change, or "delta", between deciviews with and without the source.
From the BART guidelines, delta deciviews is the difference between deciviews including both the
source and the natural background alone. Each modeled day and location in the Class I area will
have an associated delta deciview. For each day the model finds the maximum visibiliW for all
receptors in the Class I area. From this point, BART guidelines use the 98th percentile, 8th high,
visibility impacts expressed in 24-hour averages of delta deciviews relative to natural background,
as estimated using the CALPUFF air quality modeling system for comparing the scenario and effects
of various controls. The 98th percentile is used instead of the maximum value to avoid unusual
meteorological conditions and conservatiw~ assumptions in the model.
The BART guidelines recommend that impacts of sources be estimated in deciviews relative
to natural background. Consistent with EPA’s TSD, Black & Veatch used average background
concentrations and relative humidity adjustment factors from the Federal Land Managers’ Air
QualiW Related Values Work Group (FLAG) Phase I Repo:ct folc use with the revised IMPROVE
equation ("Method 8")is.

A
~ Pitchford, M. L., W. C. Maim, B. A. Schichtel, N. Kumar, D. Lowenthal and J. L. Hand, Revised algorithm for
estimating light extinction from IMPROVE particle speciation data,. Journal oJ:the Air & Waste Management
Ass~,ciation, 57,/326-1336, 2007.
~s U.S. Forest Service, National Park Service, and U.S Fish and Wildlife Service. 20/0. Federal land managers’ air
quality related values work group (FLAG): phase I report-revised (7.01_0). Natural Resource Report NPS/NRPC/NRR2010/232. National Park Service, Denver, Colorado
(http://www.nature.nps.gov/air/Pubs/pdf/flag/FLAG_2OlO.pdf)
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7.8

MODELING RESULTS

7.8.1

Baseline Scenario

The results of baseline scenario modeling are present:ed in Tab]le 7-i0. The baseline
scenario impacts were used to establish a comparison fo; the BART control technology impacts.
Table 7-10

Baseline Visibility Results, 98th Percentile [dv)

Arches

3.51

0.96

1.!52

1.99

3.51

Bandilier

1.40

1.30

1.03

1,24

1.40

Black Canyon

1.36

1.41

0.63

1.:[3

1.41

Canyonlands

4.66

2.12

2.29

3.02

4.66

Capitol Reef

2.39

0.46

0.66

1.17

2.39

Grand Canyon

0,93

0,26

0,38

0.52

0,93

Great Sand Dunes

0.85

1,54

1.08

1.3L6

1.54

La Garita

1.39

1,,94

1.:[4

1.49

1.94

Maroon Bells

0.71

0,,61

0.34

0.55

0.71

Mesa Verde

5.16

5,22

5.(12

5.13

5.22

Pecos

0.94

1,27

1.03

1.08

1.27

Petrified Forest

0.52

0,46

0.38

0.45

0.52

San Pedro

2.21

1.98

2.08

2.09

2.21

West Elk

1.59

1.43

0.68

1.2,4

1.59

Weminuche

2.15

2.95

2.02

2.37

2.95

Wheeler Peak

1.12

1.10

0.91

1.04

1.12

PNM San Juan Generating Station

7.8.2 BART Control Technology Scenarios
The results of the modeling for the BART emissions control technology scenarios are
presented in Tables 7-11 througlh 7-13. Table 7-11 illustrates the EPA FIP scenario and resultant
vis!ibility impacts of the entire facility using SCR technology installation on each unit. Table 7-12
illustrates the NMED SIP scenario and resultant visibility impacts of the entire facility using SNCR
technology installation on each unit. Finally, Table 7-13 illustrates the State Alternative scenario
and resultant visibility impacts o,f Units 2 & 3 retired and Units 1 & 4 with new SNCR installation.
Table 7-11

EPA FIP Visibility Results, 98th Percentile (dv)

Arches

1,13

0.49

0.46

0.69

1.13

Bandilier

0.49

0.49

0.42

0.47

0.49

Black Canyon

0.42

0.42

0.26

0.36

0.42

Canyonlands

1.57

0,69

0,75

1.00

1.57

Capitol Reef

0.83

0,25

0.32

0,47

0.83

Grand Canyon

0.33

0,13

0,20

0.22

0.33

Great Sand Dunes

0.32

0,50

0.35

0.39

0.50

La Garita

0.50

0,,58

0,36

0.48

0,58

Maroon Bells

0.28

0,,19

0.~.L4

0.20

0.28

Mesa Verde

2.17

2,15

2.33

2.22

2.33

Pecos

0.40

0,,48

0.33

0.40

0.48

Petrified Forest

0,20

0,,16

0.22

0.19

0.22

San Pedro

0.72

0,75

0.67

0.71

0.75

West Elk

0,46

0,40

0.23

0,37

0.46

Weminuche

0.83

0.92

0.73

0.82

0,92

Wheeler Peak

0.42

0.45

0.32

0,40

0.45

PNM San Juan Generating Station

Table 7-12

NMED SIP Visibility Results, 98th Percentile (dv)

Arches

2.67

0,72

1.:L5

1.51

2,67

Bandilier

1.08

0,98

0.B0

0.96

1.08

Black Canyon

1.01

1,07

0.47

0.85

1.07

Canyonlands

3.71

1,62

1.81

2.38

3.71

Capitol Reef

1.82

0,,38

0.56

0.92

1,82

Grand Canyon

0.72

0,,24

0.30

0.42

0.72

Gr,~at Sand Dunes

0.65

1,15

0.81

0.87

1.15

La Garita

1.05

1,47

0.85

1,12

1,47

Maroon Bells

0.53

0.46

0.27

0.42

0.53

Mesa Verde

4.67

4.43

4,47

4.52

4.67

Pecos

0.73

1.00

0.78

0.84

1.00

Pe’~rified Forest

0.39

0.34

0.31

0.34

0.39

San Pedro

1.72

1.56

1.59

1.62

1.72

West Elk

1.21

1.07

0.51

0.93

1.21

Weminuche

1.74

2.36

1.61

1.90

2.36

Wheeler Peak

0.86

0.83

0.67

0.79

0.86

Table 7-13

State Alternative Visibility Results, 98th Percentile (dv)

Arches

1.37

0.35

0.55

0.76

1.37

Bandilier

0.52:

0.48

0.39

0.46

0.52

Black Canyon

0.49’

0.52

0.22

0.,31

0.52

Ca nyonlands

1.99’

0.82

0.91

1.:24

1.99

Capitol Reef

0.89’

0.16

0.24

0.,33

0.89

Grand Canyon

0.33

0.09

0.13

0.18

0.33

Great Sand Dunes

0.31

0.57

0.39

0.,32

0.57

La Garita

0.50,

0.71

0/tl

0.54

0.71

Maroon Bells

0.26

0.21

0.12

0.20

0.26

Mesa Verde

2.80

2.65

2.61

2.69

2.80

Pecos

0.35

0.47

0.37

0.39

0.47

Petrified Forest

0.19

0.16

0.13

0.116

0.19

San Pedro

0.87

0.74

0.79

0.80

0.87

West Elk

0,58

0,53

0,25

0/t5

0,58

Weminuche

0.85

1.21

0.79

0.95

1.21

Wheeler Peak

0.40

0.39

0.33

0.37

0.40
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SUMMARY
During the telephone col3ference calls conducted on September 20, 2012 between EPA
Region 6, NMED, PNM, and Black & Veatch and on November 19, 2012 between EPA Region 6, PNM,
and Black & Veatch, the BART modeling methodology and approach were discussed and confirmed.
Based on the approved approach, visibility modeling was co~ducted for the four BART scenarios.
The NMED SIP and State Alternative scenarios visibility results were compared to the EPA FIP
visibility results. The results of maximum ’visibility difference (in deciviews) projected at any of the
16 Class I areas for the BART control technologies at any time over the 2001 to 2003 period are
presented in Tables 7-14 and 7-:15, respectively. The visibility results for the Baseline Scenario
have been included for informational purposes as new SO2 and PM limits apply, but were not
analyzed further.
Between the NMED SIP and State Alternative BART technology scenarios, the State
Alternative (Table 7-15) resulted in the best visibility improvement evaluated beyond the EPA FIP.
Specifically, the results indicate that visibility impacts at four Class I areas are equal to or better
than visibility impacts projected for the EPA FIP scenario. Additionally, the visibility impacts for
the remaining 12 Class I areas are less than a 0.5 dv difference from EPA’s FIP scenario for these
same areas--the maximum difference is 0.47 dr. It should be noted that a change of 1 dv is
generally regarded as the limit of perceptible change in visibilityt6 to the human eye. Additionally,
Figure 7-2 illustrates the visibility impacts at each Class I area for each BART technology scenario.
As illustrated in Figure 7-2, the State Alternative closely matches the EPA FIP scenario’s visibility
curve for several Class I areas.
As previously noted, the projected visibility impacts for State Alternative scenario are all
within a value of 0.5 dv of the FIP. Additionally, Tables 7.-17 through 7-.20 include a summary of
CALPUFF’s predicted average and maximum days over a 0.5 dv and 1.0 dv threshold. These
summary tables also illustrate the frequency of the occurrence of the level of visibility impact as
compared to that for EPA’s FIP. These results indicate that approximately half or more of the
number of Class I areas are equal to or better than the EPA FIP. This indicates a general
improvement in visibility as compared to the EPA FIP and NMED SIP scenarios. Additionally,
Figures 7-3 through 7-6 illustrate the number of days ow:r comparison at each Class I area for each
BART technology scenario. As illustrated in Figure 7-3 through 7-6, the State Alternative closely
matches the EPA FIP scenario’s days comparison curves.

~o 70 FR 39118; July 6, 2005.
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Table 7-14

Maximum Delta r)eciview FIP minus the SIP, 98th Percentile (dv)

Arches

1.1,3

2.67

-1.54

Ba ndilier

0.49

1.08

-0,59

Black Canyon

0.4:2

1.07

-0,(3,5

Canyonlands

1.57

3.71

-2.14

Capitol Reef

0.8:3

1.82

-0,99

Grand Canyon

0,3:3

0,72

-0,39

Great Sand Dunes

0.519

1.15

-0.65

La Garita

0.513

1.47

-0.89

Maroon Bells

0.213

0.53

-0,25

Mesa Verde

2.33

4.67

-2.34

Pecos

0.413

1.00

-0,52

Petrified Forest

0.22

0.39

-0.17

San Pedro

0.7!;

1.72

-0.97

West Elk

0.46

1.21

-0.75

Weminuche

0.92

2.36

-1.44

Wheeler Peak

0.4[;

0.86

-0.41

PNM San Juan Generating Station

Table 7-15

Delta Deciview EPA FIP minus the State AIl:ernative, 98th Percentile (dv)

Arches

1.13

1.37

-0,24

Bandilier

0.49

0.52

-0.03

Black Canyon

0.42

0.52

-0A.

Ca nyonlands

1.57

1.99

-0.42

Capitol Reef

0.83

0.89

-0.06

Grand Canyon

0.33

0.33

0

Great Sand Dunes

0.50

0.57

-0.07

La Garita

0.58

0.71

-0.13

Maroon Bells

0.28

0.26

0.02

Mesa Verde

2.33

2.80

-0.47

Pecos

0.48

0.47

0.01

Petrified Forest

0.2:2

0.19

0.03

San Pedro

0.75

0.87

-0.12

West Elk

0.4,6

0.58

-0.12

Weminuche

0.9:2

1.21

-0.29

Wheeler Peak

0.415

0.40

0.05
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Visibility Impact Results:

~Baseline
-----FIP
~SIP
~State Alternative

Figure 7-2

Visibility Impact Results

Table 7-16

Average Days Cornpared To 0.5 dv

Arches

26

13

24

14

-11

-1

Bandelier

33

6

24

7

-18

-1

Black Canyon

26

4

17

6

-13

-2

Canyonlands

42

23

39

22

- 16

1

Calpitol Reef

13

6

12

6

-6

0

Grand Canyon

6

2

4

2

-2

o

Great Sand Dunes

38

3

24

4,

-21

-1

La Garita

54

7

38

9

-31

-2

Maroon Bells

9

0

5

0

-5

o

Mesa Verde

177

109

160

100

-51

9

Pecos

30

4

21

4

-17

0

6

1

4

0

-3

1

San Pedro

65

19

52

19

-33

0

West Elk

26

3

16

6

-13

-3

Weminuche

126

35

101

41

-66

-6

WhLeeler Peak

32

4

20

3

-16

1

Petrified Forest

No~:e: Maximum Number of Days with Average Impacts Equal to or Greater than 0.5 Deciviews.
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Average Days Compared to 0.5 dv
200
180
160
140
~20
100

~Baseline

80

--.~- FIP

6O

~SIP

40

State Alternative

20
0

Figure 7-3

Average Days Compared To 0.5 dvz7

Maximum Number of Days with Average Impacts Equal to or Greater than 0.5 Deciviews
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Table 7-17

Maximum Days Compared To 0.5 dv

43

26

43

27

-17

-1

Bandelier

44

6

29

8

-23

-2

Black Canyon

35

5

22

8

-17

-3

Canyonlands

71

42

65

39

-23

3

Capitol Reef

22

14

22

15;

-81

-I

Grand Canyon

10

4

B

5

-4

-1

Great Sand Dunes

55

7

37

9

-30

-2

La Garita

84

10

62

14.

-52

-4

Maroon Bells

13

1

9

1

-8

0

Mesa Verde

193

128

180

122

-52

6

Pecos

34

5

27

6

-22

-i

Petrified Forest

8

2

6

1

-4

1

San Pedro

79

22

67

22

-45

0

West Elk

32

6

20

8

-14

-2

Weminuche

162

52

138

68

-86

-]6

Wheeler Peak

32

6

21

5

-15

1

Arches

Note: Maximum Number of Days with Maximum Impacts Equal to or Greater than 0.5 Deciviews.
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Maximum Days Compared to 0.5 dv
200
180
160
140
120
100

~Baseline

80

~FIP

60

~SIP

40

~State Alternative

20
0

Figure 7-4

Maximum Days Compared To 0.5 dvzs

Maximum Number of Days with Maximum Impacts Equal to or Greater than 0.5 Deciviews
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Table 7-18

Average Days Compared To 1.0 dv

Arches

18

5

15

8

-10

-3

Bandelier

12

1

8

1

-7

o

Black Canyon

9

1

6

1

-5

0

Canyonlands

28

8

23

10

-15

-2

Capitol Reef

8

2

6

2

-4

0

Grand Canyon

3

0

2

0

-2

0

Great Sand Dunes

11

1

5

1

-4

0

La Garita

19

0

9

2

-9

-2

Maroon Bells

2

0

1

0

-1

0

Mesa Verde

118

45

103

50

-58

-5

Pecos

9

0

4

0

-4

0

Petrified Forest

1

0

0

0

0

0

San Pedro

33

5

20

5

-~15

0

West Elk

8

0

6

1

-6

-1

67

4

42

5

-38

-1

8

0

4

0

-4

0

Weminuche
Wheeler Peak
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2
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1

8

1
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40
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-4

Capitol Reef
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5

17

6
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-1

7

1

5

1

-4

0
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2
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2
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1
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3
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0

2

0
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13

0

7

0
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0

2

0

1

0
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San Pedro
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6
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6
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11

1

9

3

-8
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7
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9
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1
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7.:10 VISIBILITY COST EFFECTIVENESS
The visibility improvement cost-effectiveness was determined according to the TAC for the
additional control technology all:ernatives shown in Table 6-3.. The maximum modeled visibility
improvement for each BART control technology scenario at each of the, 16 Federal Class I areas
were used for the determinationt of the visibility improvement cost-effectiveness in $/deciview
($/dv). The Baseline is compared with the three BART control technology scenarios, and are shown
in the visibility improvement co:st effectiveness summary in Table 7-20:
Baseline to the EPA FIP.
Baseline to the NMED SIP.
Baseline to the State Alternative.
As shown in Table 7-20, the cost to install the State Alternative BART control technology on
a $,/dv basis is a fraction of the cost per dv improvement as compared to either the FIP or SIP BART
control technologies.
Table 7-20

Visibility Improvement Cost-.Effectiveness :Summary

Baseline to FIP

108,820

3.09

35,217,000

Baseline to SIP

27,248

0.95

28,682,000

Baseline to State Alternative

13,624

2.67

5,103,000

7-27
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8.0 Conclusions
The SJGS analysis was performed to support the NMED BART SIP process. After completing
all five steps of the BART analysis, feasible technologies for all four units at S]GS were selected and
evaluated for visibiliW improvement at the affected Federal Class I areas. The visibility
improvement modeling is summarized in Section 7.0 of this report.
The recommended BART control for S]GS is the State Alternative scenario consisting of
installation of SNCR technology on Units i and 4 achieving a NOx emission rate of 0.23 Ib/MMBtu~
and a lower SO2 emission rate of 0.10 lb/MMBtu coupled with the retirement of Units 2 and 3. After
completion of the SNCR performance testing, PNM will begin SNCR optimization testing on both
units to determine if a NO× emission rate below 0.20 lb/MMB:tu is achievable on the same 30-day
rolling average basis. Units 1 and 4 will continue to operate [heir existing air pollution control
equipment established to reduce other criteria pollutant emissions. Units 2 and 3 will be retired inplace on December 31, 2017.
The recommended BART control scenario was based on an evaluation of the most costeffective technology. This evaluation was performed as detailed in Sections 3.0 through 6.0 of this
report.
The FIP (SCR) scenario would require significant capital expenditure and modifications that
will impact many areas of the plant including boiler draft: systems, air heater performance, SO3
emissions, and ash handling. The capital costs for SCR ranged from $181 million on Units I and 2 to
$264 million on Unit 3.
The SIP (SNCR) and State Alternative scenarios would require less capital expenditure than
the aforementioned FIP scenario. For SIP scenario, the capital costs are approximately $17 million
for each S]GS unit. For the State Alternative scenario the costs of the technology for Units 1 and 4
are the same as for the SIP scenario. However, there is the additional benefit of Units 2 and 3
retiring in 2017 and the associated environmental benefi.ts as described in Section 6.1.3.
The visibility changes resulting from the three BART control technology options show (as
described in Section 7.0) improvements at each of the 16 Class I areas as compared to the Baseline
scenario. The most significant aspect of the visibility analysis is that the State Alternative BART
technology scenario resulted in the best visibility improvement evaluated beyond the EPA FIP at a
fraction of the cost of the FIP control technology option. Specifically, the costs of the State
Alternative BART control technology option--the recommended BART .control technology option for
SJGS--has a total capital investment of $827,223,000 less than the FIP BART control technology
opt:ion. Additionally, as depicted! in Section 7.9 the State Alternative closely matches the EPA FIP
scenario’s visibility curve and days comparison curves for several Class I areas.
Additionally, based on the non-binding agreement between EPA, NMED, and PNM a
schedule has been developed for the installation of SNCR technology on Units i and 4, and the
retiirement of Units 2 and 3. Table 8-1 highlights the timeline summarized in the Term Sheet for the
regulatory approval and implementation project.
Emission rate is based on a 30-day rolling average basis.

Table 8-1

Project Calendar

April

PNM Submits a BART Addendum
NMED Begins SIP Modifications

May-June

NMED Requests the New Mexico Environmental Improvement Board
(EIB) Hearing

September

NMED Presents the Revised SIP to EIB

October

NMED Presents the Revised SIP to EPA

December

EPA Determination of ~2ompleteness of the SIP

April

EPA proposes Action on the SIP

October

Final EPA Action on the SIP

November

EPA and NMED Discussion ]Regarding FIP compliance Dates

January

Units I and 4 SNCR Installation (January 31, 2016)(1)

April

SNCR Performance Testing and Optimization Begins

May

Begin Collection of NO~: Emissions Data

February

End of Long-Term SNCR Performance Test

December

Units 2 and 3 Retirement by December 31, 2017

2013

2014

2016

2017
(1]SNCR in-service date of January 14, 2016 or 15 months from EPA approval-- whichever is later.
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AI;~pendixA. Term Sheet

UNITED STATES ENVIRONMENTAL iPROTECTION AGENCY
REGION 6
1445 ROSS AVENUE, SUITE! 1200
DALLAS, TEXAS 75202 - 2733
Office of the Regional Administrator

Term Sheet
Between the U.S. Environmental Protection Agency,
Public Service Company of New Mexico and the State of New Mexico

This term sheet reflects a tentative, agreement on technical term.s and an appended corresponding
timeline for action intended to address pollution control requirements for the San Juan Generating
Station under the Clean Air Act’s requirements for regiona]l haze and interstate transport for visibility.
These terms have no binding effec, t and will only become binding if inco~rporated into a settlement
agreement that receives all necess~uy EPA and Department: of Justice approvals and complies with
Section 113(g) of the Clean Air Act, as applicable.
The New Mexico Enviromnent Deparlrnent (NMED) will develop and seek adoption by the New
Mexico Environmental Improvement Board ("NM EIB") of a State Implementation Plan (SIP)
revision. If the NM EIB approves the SIP revision ~tfter following all applicable procedural
requirements including notice and a public hearing, the Governor of the State of New Mexico or
her designee will submit the SIP revision to EPA for approval with supporting administrative and
technical information and visibility modeling. The SIP revision will include the following
elements:

a. Rulemaking addressing a NOx Best Available Retrofit Technology (BART)
determination and enforceable emissions limits fbr SO2.
b0

Co

A five-factor BART analysis in accordance with the BART Guidelines, and other EPA
guidance, as applicable, including documentation relied upon in making the BART
determination. The use of confidential business information will be minimized to the
extent practical in making the analysis.
New Mexico’s rulemaking will require that tifteen (15) months after EPA final approval
of the Revised SIP, no earlier than January 31, 2016, Public Service Company of New
Mexico (PNM) will complete installation of selective non-catalytic reduction (SNCR)
technology on SJGS Unit 1 and 4 and achieve an average nitrogen oxide (NOx) emission
rate for Units 1 and 4 of no greater than 0.23 lb/N~VIBtu on a daily rolling 30-day average
basis. Within 30 days after this "Term Sheet" is signed, PNM will submit a project
schedule to the State: and EPA that demonstrates the critical milestones for meeting the
January 31, 2016, installation completion date. The dates that follow with an asterisk (*)
in paragraph d. will be revised accordingly if’the installation date extends past January
31, 2016 due to delay in EPA’s SIP approval.

do

Testing Program. PNM will commence a program of testing and evaluation, after
the installation of the SNCRs. The Testing Program consisting of SNCR
Performance Testing, Fuel Performance Testing, and Long-Term Performance
This paper is pdnted with vegetable-oil-based inks and is 100-percent postconsurner recycled material,
chlorine-fre,s-processed and recyclable

Evaluation is to be completed no later than January 31, 2017*, unless the LongTerm Performance Evaluation is delayed per the language in paragraph 1.d.iv.
ii. SNCR Perfiarmance Testing will be ,conducted to develop a targeted
ammonia/urea injection rate range at various load ]~evels without exceeding a tobe-agreed-upon preliminary slip limit of between 5 and 10 ppm, with the goal of
minimizing NOx emissions. PNM shall provide the results of the performance
tests, recommended final slip limit, and target ammonia/urea injection rates to
NMED and EPA by April 1, 2016". PNM will allow up to April 30, 2016" for the
agencies to either concur with PNM~’s slip limit recommendation or to concur on a
different slip limit that PNM will comply with for Units 1 and 4.

eo

111.

PNM will conduct Fuel Performance Testing (in conjunction with the SNCR
Performance Testing) of its pre-treated coal technology, so long as it has not been
previously determined to result in any detrimental .effect to SJGS Units 1 and 4 or
their operation, with the objective of’ further reducing NOx emissions. If the Fuel
Performance Testing demonstrates that it does not: (i) measurably increase NOx
emissions, or (ii) adversely impact overall unit operations, PNM shall also use
such pre-treated coal for the 9-month Long-Term Performance Evaluation Period
described below. PNM will also use pre-treated coal on units 2 and 3 when used
on units 1 and 4.

iv.

Long-Term Performance Evaluation Period. PNM will begin collecting NOx
emission and ammonia/urea injection rate data from Units 1 and 4 on a daily
roiling 30-day average basis for nine continuous months beginning on May 1,
2016" and provide such data and any recommendations on the NOx emission
limit to NMED and EPA by FebruaE.¢ 28, 2017" or no later than 28 days after
completing the Long-Term Performance iEvaluation Period. PNM may request
more time ifa slip limit is not agreed upon by April 30, 2016". The Long-Term
Performance Evaluation Period must include 60 days between June 1 st and August
30t~ and 60 days between December 1st and February 28th. The Demonstrated
Emission Rate will be the highest daily rolling 30-day average emission rate
during the 9..month Long-Term Performance Evaluation Period (not including
periods of malfunction or abnormal c,perating conditions) adjusted to three
significant digits. If the Demonstrated Entission Rate is greater than or equal to
0.200 lb/MMBtu on a daily rolling 30-day average basis no adjustment to the
NOx emission rate for units 1 and 4 will be made. If the Demonstrated Emission
Rate is less than 0.200 lb/MMBtu on a daily rolling: 30-day average basis PNM
will apply for a permit modification by March 31, 2017* (or no later than 60 days
after completing the Long-Term Peffarmance Evaluation Period) to reduce the
permitted ernission rate by 60% of the difference between 0.23 Ib/MMBtu and the
Demonstrated Emission Rate, provided the revised emission rate does not
adversely impact overall unit operations. The permit modification will include
the agreed upon ammonia slip limit.

New Mexico’s rulemaking will require that r, to later than six months from NM EIB
adoption of SO2 emission limit in the RH and Interstate Visibility Transport SIP
2

revisions, PNM will comply with new sulfur dioxide ("SO2") emission rates at Units 1
and 4 of 0.10 lb/MMBtu on a daily rolling 30-day average basis.
New Mexico’s rulemaking will require that PNM diligently seek all necessary regulatory
approvals to allow for retirement of SJGS Units 2 and 3 by December 31, 2017. New
Mexico’s rulemaking will require PNM to retire: SJGS Units 2 and 3 by December 31,
2017.
NMED and EPA intend that the Regional Haze andL Interstate Transport SIP revisions as adopted
and submitted to EPA will, if approved by EPA, lead to EPA action withdrawing the federal
implementation plan for SJGS. Nothing in the Regional Haze and Interstate Transport SIP
revisions as adopted and submitted to EPA by New Mexico shall relieve SJGS from its
obligations to comply with. all applicable federal, state, .and local laws and regulations, including
laws, regulations, and compliance deadlines that become applicable after the date of any
revisions to New Mexico’s Regional Haze SIP that may be approved by EPA.
NMED also will develop and propose as part of the revised BART determination for PNM, a
revision to the Visibility Interstate Transport SIP for NOx and S(3~2. NMED’s Visibility Interstate
Transport SIP revision will require enforceable emissions limits fiar NOx and SO2 consistent with
the emission limits established in the Regional Haze SIP submission in accordance with item 1.
o

PNM agrees that the natural gas combustion turbine(s) to be sited at the San Juan Generating
Station to partially replace the retired Unit 2 and Urtit 3 coal capacity will undergo BACT
analysis and control even if not subject to major sottrce PSD, with. the goal of minimizing the
visibility impact of emissions ofNOx. PNM agrees that the aggregate annual NOx emissions
from any such on site replacement power shall not exceed 75 tons.

Signature Page for Term Sheet between the U.S. Enviro:amental Protection Agency, Public
Service Company of New Mexico, and the State of New Mexico.
FOR PUBLIC SERVICE COMPANY OF NEW MEXICO:
Dated:_~o"~, / ~’~, 2013

Patricia K. Collawn
President and CEO
Public Service Comps~y of New Mexico
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Signature Page for Term Sheet between the U.S. Environmental Protection Agency, Public
Service Company of New Mexico, and the State of New Mexico.
FOR THE STATE OF NEW MEXICO:

F. David Martin
Secret~xy
New Mexico Environment Department
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Signature Page for Term Sheet between the U.S. Environmental Protection Agency, Public Service
Cornpany of New Mexico, and the State of New Mexico.
FOR. THE U.S ENVIRONMENT.AL PROTECTION AGENCY:
Dated: February 15, 20113

Regional Administrator
U.S. Envir.anmemal Prot,~tion Agency, Region 6

TERM SHEET ATTACHIMENT
Timeline
February 15, 2013
February 22, 2013
March 2013
March 2013
May/June 2013
September 2013
Within 30 Days of preceding event
Within 60 Days of preceding event

Within 135 Days of preceding event
Within 150 Days of preceding event
Within 30 Days of preceding event

EPA Comfort Letter
Letter from NMED requesting that EPA not take action on
the current SIP.
PNM submits new BART analysis to NMED
NMED begins work on revised SIP pursuant to the "Term
Sheet"
Request hear~ag before the EIB and start public comment
period
Revised SIP presented to EI-B
Revised SIP submitted to Et’A
Completeness Determination (EPA can now determine if
additional discussion concerning FIP Compliance Dates is
warranted)
EPA proposes action on Revised SIP
IEPA final action on Proposed SIP
EPA/NMED discussion concerning FIP Compliance Dates
(if necessary)
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Appendix B. SJGS New Source Review Permit

New Mexico
ENI, TR ONMENT DEPARTMENT
Air Quality Bureau
1301 Sik~ Road, Building B
Santa Fe, NM 87507-.3113
Phone (505) 476-4300
Fax (505) 476-4375
www. nmenv.state, nm. us

SUSANA MARTINEZ
GOVERNOR
JOHN A. SANCHEZ
LIEUTENANT GOVERNOR

DAVE MARTIN
CABINET SECRETARY
BUTCH TONGATE
DEPUTY SECRETARY

NEW SOURCE REVIF,W PERMIT
Issued under 20.2.72 NMAC
Certified Mail No: 7005 1820 0001 5771 0255
Return Receipt Requested
NSR Permit No:
Facility Name:

0063-M8
San Juan Generating Station

Facility Owners: Unit 1: Public: Service Company of New Mexico; Tucson Electric Power
Unit 2: Public; Service Company of New Mexico; Tucson Electric Power
Unit 3: Public Service Company of New Mexico; Southern California Public
Power Authority; Tri-State Generation and Transmission Association, Inc.
Unit 4: Public: Service Company of New Mexico; Utah Associated Municipal
Power Systems; City of Farmington, New Mexico; M-S-R Public Power
Authority; City of Anaheim, California; l.x~s Alamos County, New Mexico
Operator/Permittee Name:
Public Service Company of New Mexico (PNM)
Mailing Address:
Alvarado Square, Albuquerque, NM 87158
TEMPO/IDEA ID No:
AIRS No:
Permitting Action:

Source Classification:
Facility Location:

County:
Air’ Quality Bureau Contact:
Main AQB Phone No.

1421-PRN 20120001
35-045-00902
NSR Significant Permit ]Revision
Major-TV .and Major-PSD
36048’2" N and -108026, 19" W
San Juan

Joseph Kimbrell
(505) 476-4300

AUG; 3 ] 202
Richard L. Goodyear, PE /
Bureau Chief
Air Quality Bureau

Date
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PART A

FACILITY SPECIFIC REQUIREMENTS

AI00 Introduction
Ao

This permit NSR 0063-M8 supersedes all portions of Air Quality Permit 0063-M7,
issued 12/14/2011, except the portion requiring compliance tests. Compliance test
conditions from previous permits, if not completed, are still in effect, in addition to
compliance test requirements contained in this permit.

A101 Permit Duration (expiration)
A.

The term of this permit is permanent unless withdrawn or cancelled by the
Department.

AI02 Facility: Description
No

This facility consists of four coal-fired electric generating units and associated
support facilities. Each coal-fired unit burn,,; pulverized coal and No. 2 Diesel oil in a
boiler and produces high-pressure steam which powers a steam turbine coupled with
an electrical generator. Electrical power produced by the units is supplied to the
electric power grid for sale. Coal for the units is supplied by the adjacent San Juan
Mine and is delivered to the facility by conveyor. For the purposes of this permit, the
four generating units at San Juan Generating Station are designated Unit 1, Unit 2,
Unit 3, and Unit 4.

Bo

This facility is located approximately 3 miles north-northeast of Waterflow, New
Mexico in San Juan County.

Co

This modification has two distinct permitting scenarios that are mutually exclusive,
i.e., if one scenario becomes final the other scenario becomes moot. Scenario A is the
permitting scenario required to implement the SJGS Federal Implementation Plan
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(FIP) published in ,40 CFR 52.1628 (dated August 22, 2011, effective on September
21, 2011). The provisions of this FIP are under judicial review, but the F1P
implementation date makes it necessary to proceed witl) obtaining the authority-toconstruct air permit immediately to insure construction of the required equipment
(SCR) can begin in time to meet the FIP operational deadline. Scenario B of this
permit application is intended to implement tlhe requirements of the State of New
Mexico Regional Haze State Implementation P]lan, (SIP) adopted pursuant to 40 CFR
51.309, which specifies controls for SJGS that are different than the FIP. If the
judicial review of the FIP results in vacatur of the FIP requirements, PNM would
implement the SIP requirements which require installation and operation of an SNCR
control system, rather than SCR. SNCR is. represented in this permit application as
Scenario B. While permitting scenarios A and B are distinct, some permit
modifications are common to both scenarios. Add Units E520, E521, and E522 for
Scenario A. Combine AUX1 and AUX2 into Unit E410 and delete Unit E411. Add
Compliance Schedule for 5-year construction period approved by FIP. Preconstruction emission limits shall remain in effect until the new control equipment
for each unit becomes operational. This description is for informational purposes
only and is not enforceable.
Conditions related to this modification
Condition
Number
Table 106.A
Table 106.A
Table 106.A
Table 106.A

Pollutant

Table 106.A

Ammonia Slip

Table 106.A

Ammonia Slip

Table 106.A

Ammonia Slip

Table 106.C
Table 106.J

See Table 106.C
See Table 106.J

NOx
NOx
NOx
H~SO4

Condition implementation date begins or
requirement end date
Current-0.30 lb/MMBtu
Scenario A/B - Ends no later than 9/20/16
Begins no later than 9/20/16
Scenario A - 0.05 lb/MMBtu
Scenario 13 - 0.23 lb/MMBtu
Begins no later than 9/20/16
Scenario A - 0.00026 Ib/lV[MBtu Begins no later than 9/20/16
Ammonia Slip wet - Each
Scenario A - 2 ppm
Scenario A/B - Begins no later than 9/20/16
Scenario B - 10 ppm
Ammonia Slip (pph) - Each
Scenario A - units 1-2 (4.78
pph), units 3-4 (7.31 pph)
Scenario A/B - Begins no later than 9/20/16
Scenario B - units 1-2 (23.91
pph); units 3-4 (36.03 pph)
Ammonia Slip - Combined
Scenario A - 105.9 tpy
Scenario A/B - Begins no later than 9/20/16
Scenario B - 525.0 tpy
See Table I06.C
Scenario A/B - Ends no later than 9/20/16
See Table 106.J
Scenario A/B - Begins no later than 9/20/16
Limit

NSR Permit No. 0063M8
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Table 102.A and Table 102.B show the total potential emissions from this facility for
information only, not an enforceable condition, excluding exempt sources or
activities.

Table 102.A: Total Potential Criteria Pollutant Emissions from Entire Facility
Pollutant
Emissions (tons per year)
Nitrogen Oxides (NOx) (Pre-construction)
Nitrogen Oxides (NOx) (Scenario A, SCR)
Nitrogen Oxides (NOx) (Scenario B, SNCR)

24,703.0
4118.0
18,941.0
39,420.0
248.0
12,352.0
3381.0
1,550.0
2836.0

Carbon Monoxide (CO)
Volatile Organic Compounds (VOC)
sulfur Dioxide (so2)
Total Suspended Particulates (TSP) Total
Particulate Matter less than 10 microns (PM10) Filterable
Particulate Matter less than 2.5 microns (PM2.5) Total

Table 102.B: Total Potential HAPS that exceed 1.0 ton per year
Pollutant

Emissions (tons per year)

Ammonia (Scenario A, SCR) (NM-TAP)

105.9

Ammonia (Scenario B, SNCR) (NM-TAP)
Hydrochloric acid (HCI)
Hydrofluoric Acid; (Hydrogen fluoride)
Sulfuric Acid (H2SO4) (Scenario A, SCR Only) (HAP&TAP)

525.0
21.3
44.7
21.6
88.2
66.8
74.6

Total HAPs (Scenario A, SCR Only)
Total HAPs (Scenario B, SNCR)
Total HAPs (Pre-construct~on)
*

HAP emissions are already included in the VOC emission total.

The total HAP emissions may not agree with the sum of indiv:idual HAPs because only individual HAPs greater
than 1.0 tons per year are listed here.

A103 Facility: Applicable Regulations
A.

The permittee shall comply wkh all applicable ..sections of the requirements listed in
Table 103.A.

Table 103.A: Applicable Requirements
Applicable Requirements
20.2.1 NMAC General Provisions

Federally
Enfi~rceable
X

Unit
No.
Entire Facility
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Applicable Requirements
20.2.3 NMAC Ambient Air Quality Standards
20.2.7 NMAC Excess Emissions
20.2.14 NMAC Coal Burning Equipment Pm~iculate Emissions
20.2.31 NMAC C, oal Burning Equipment- Sulfur
Dioxide
20.2.32 NMAC C, oal Burning Equipment- Nitrogen
Dioxide

Federally
Enforceable
X
X

Unit
No.
Entire Facility
Entire Facility

X

E301, E302, E303, E304

X

E301, E302, E303, E304

X

[i301, E302, E303, E304

20.2.61 NMAC Smoke and Visible Emissions

X

20.2.70 NMAC Operating Permits
20.2.71 NMAC Operating Permit Emission Fees
20.2.72 NMAC Construction Pernlit
20.2.73 NMAC Notice of Intent and Emissions
Inventory Requirements
20.12.74 NMAC Permits - Preventiion of Significant
Delerioration (PSD)

X
X
X

[!602, E603, E604, E605,
E606
Entire Facility
Entire Facility
Entire Facility

X

Entire Facility

X

Entire Facility

20.2.77 NMAC New Source Performance

X

E301, E302, E303, E304,
E803, E804, E805

X

E301, E302, E303, E304

X

Entire Facility
E301, E303, E304, E803,
E804, E805

20.2.300 NMAC, Reporting of Greenhouse Gas
Emissions - Effective Jan 1, 2011
40 CFR 50 National Ambient Air Quality Standards
40 CFR 60, Subpart A, General Provisions
40 CFR 60 Subpart D - Standards of Performance
for Fossil-Fuel-Fired Steam Generators
40 CFR 60 Subpart OOO - Standards of
Performance for Nonmetallic Mineral Processing
Plants
40 CFR 64 Compliance Assurance Monitoring
40 CFR 68 Chemical Accident Prevention
40 CFR 72 Subparts B, D, and I -Acid Rain Permit
Regulations
40 CFR 73 Subparts B, C, and D - Sulfur Dioxide
Allowance System
40 CFR 75 Subparts A-G - Continuous Emission
Monitoring
40 CFR 76 Acid Rain Nitrogen Oxides Emission
Reduction Program
40 CFR 77 Excess Emissions
40 CFR 82 Subpart B - Protection of Stratospheric
Ozone, Servicing of Motor Vehicles

X
X

E301, E303, E304

X

E803, E804,$805

X
X

E301, E302, E303, E304
Entire Facility

X

E301, E302, E303, E304

X

E301, E302, E303, E304

X

E301, E302, E303, E304

X

E301, E302, E303, E304

X

E301, E302, E303, E304

X

Entire Facility
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Federally
Enforceable

Applicable Requirements
March 10, 2005 Consent Decree filed in the United
States District Court, District of New Mexico
Dernister Settlement Agreement
SJGS Federal Implementation Plan (FIP)
published in 40 CFR 52.1628 (August 22,2011)
Regional Haze State Implementation Plan (SIP)
under 40 CFR 51.309 (June 15, 2012)
Bo

Unit
No.

X

E301, E302, E303, E304

X

E301, E302, E303, E304

X

[!301, E302, E303, E304

X

E301, E302, E303, E304

Table 103.B lists requirements that are no__!t applicable to this facility. This table only
includes those requirements cited in the application as applicable and determined by
the Department to be not applicable, or the Department determined that the
requirement does not impose any condition,~ on a regulated piece of equipment.

Table 103.B: Non-Applicable Requirements
Non-Applicable Requirements

O)

(2)

Justification For
Non-Applicability
:gee note (2) below

40 CFR 60 Subpart K - Standards of
Performance for Storage Vessels for Petroleum
X
Liquids
40 CFR 60 Subpart Ka -Standards of
See note (2) below
Performance for Storage Vessels for Petroleum
X
Liquids
(1) Not Applicable For This Facility: No existing or plannedoperation!activity at this facility triggers the
applicability of these requirements.

(2)

No Requirements: Although these regulations may apply, they do not impose any specific requirements on the
operation of the facility as described in this permit.

C. Applicable requirements that give rise to elrfissions limits in this permit.
Table 103.C: Applicable Requirements Giving Rise to Permit Emission Limits
for information only, not an enforceable condition)

Applicable
Requirement

Description of Requirement

E301, E303, E304

40 CFR 60.42(a)(1)

PM Emission Limit

E301, E303, E304

40 CFR 60.42(a)(2)

Opacity Emission Limit

E301, E303, E304

40 CFR 60.43(a)(2)

SO2 Emission Limit

E301, E303, E304

40 CFR 60.44(a)(3)

NOx Emission Limit

E301, E303, E304

20.2.14.201.A NMAC

]?M Emission Limit

Emission Unit Nos.
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Applicable
Requirement

Description of Requirement

E301, E303, E304

20.2.14.201.B NMAC

PM-2 Emission Limit

E301, E303, E304

20.2.31.109.B NMAC

SO2 Emission Limit

E301, E303, E304

20.2.32.109 NMAC

NOx Emission Limit

E302

20.2.14.202.A NMAC

PM Emission Limit

E302

20.2.14.202.B NMAC

PM-2 Emission Limit

E:302

20.2.3.1.110.A NMAC

SO2 Control Efficiency Limit

E302

20.2.32.110.C NMAC

NOx Emission Limit

E301,E302, E303, E304

20.2.31.109.C NMAC

E301, E302, E303, E304

NSR No. 63-M6

Emission Unit Nos.

SO2 Emission Limits
(Plant-Wide)
Emission Limits for NOx, SOa,
PM-10, TSP, CO, and VOC

E803

40 CFR 60.672(a)

PM and Opacity Emission Limits

ES04, E805

40 CFR 60.672(b)

Opacity Emission Limit

E602, E603, E604, E605, E606

20.2.61.109 NMAC

Opacity Emission Limit

El01, El02, El03, El04, E201,
E406, E407, E408, E409, E410,
E411, E505, E506, E507, E508,
E509, E510, E701, E702, E703,
E704, E705, E706, E707, E801,
E802

NSR No. 63-M6

Emission Limits for NOx, SOa,
PM-10, TSP, CO, or VOC

E301, E302, E303, E304

PNM self imposed

SO2 Emission Limits

E301, E302, E303, E304

FIP (Scenario A)

NOx, Ammonia, H2SO4 and HAP
Limits

E301, E302, E303, E304

SIP (Scenario B)

Do

NOx and Ammonia Limits

Units E301, E303, and E304 are subject to federal new source performance standards
(NSPS) found in CFR Title 40, Part 60, Subpart A - General Provisions, and Subpart
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D and shall comply with both the notification requirements in Subpart A and with the
specific requirements of Subpart D.
New Source Perforrnance Standards (NS?S) found in 40 CFR 60, Subpart A General Provisions, and Subpart OOO applies to certain pieces of equipment in the
limestone handling system. ,Affected units shall comply with both the notification
requirements in Subpart A and with the specific requirements of Subpart OOO.
Units E301, E302, E303, and E304 are subject to the applicable requirements of
20.2.14, 20.2.31, 20.2.32 NMAC. Table 103.F identifies whether the boiler unit is a
new or existing unit including its vintage designation.
Table 103.F: Boiler Designation (NMAC) Information
Unit
Number
E301

Vintage’,
20.2.1.4, 20.2.3 l, and 20.2.32 NMAC
20.2.31.7(H) 20.2.32.7(0)
1
-New Coal Burning Equipment
Existing Coal Burning Equipment
-D

E302
E303

2

--

New Coal Burning Equipment

E304

3

--

New Coal Burning Equipment

AI04 Facility: Regulated Sources
Table 104 lists the emission units authorized for this facility. Emission units
identified as exempt activities and!or equipment (as detSined in 20.2.72.202 NMAC)
not regulated pursuant to the Act are not included.
Table ! 04: Regulated Sources List
Unit No. ~ Description Manufacture Manufacture
[)ate
Unit 1 Coal

Model
No.

Boiler

Begin
$301/E301
Commercial
Operation

Foster
Wheeler

08-1266

Serial
No.

Capacity
3707
MM Btuihr
4

Control
Equipment
Fabric Filter
SO2 Scrubber
Scenario A: SCR
Scenario B: SNCR

12/1976

Unit 2 Coal
Boiler
Begin
$302/E302 Commercial
Operation
11/1973

Foster
Wheeler

3688
08-1:?.66

MM Btu/hr
4

Fabric Filter
SOz Scrubber
Scenario A: SCR
Scenario B: SNCR
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Model
Unit No. tDescription ManufactureManufacture
Date
No.
Unit 3 Coal
Boiler
Begin
Babcock &
$303/E303
Commercial
Wilcox
Operation
12/1979
Unit 4 Coal
Boiler
Begin
Babcock &
$304/E304
Wilcox
Commercial
Operation
4/1982
Unit 1 Duct
$508/E501
Leaks
Unit 2 Duct
$509/E502
Leaks
Unit 3 Duct
$510/E503
Leaks
Unit 4 Duct
$511/E504
Leaks
Coal Pile A
SI 11/E 101
Maintenance
Coal Pile A
S112/E102 Maintenance
Coal Pile A
S113/E103
Maintenance
Coal Pile A
S114/E104 Maintenance
Coal Silo
$201/E202
Transfer
Point
Coal Belt to
Pulverizers
$203/E203
transfer
Point
Coal
$204/E201
Multiple
Pulverizers
Unit 1
$425/E406
Cooling
Marley
Tower
Unit 2
$426E407
Cooling
Marley
Tower
Unit 3
$427/E408 Cooling
Marley
Tower
Unit 4
Cooling
Marley
$428/E409
Tower

RB-544

RB-545

Serial
Capacity
No.

--

5758
MMBtuihr

--

5649
MMBtuihr

4

4

Control
Equipment
Fabric Filter
S02 Scrubber
Scenario A: SCR
Scenario B: SNCR
Fabric Filter
SO2 Scrubber
Scenario A: SCR
Scenario B: SNCR

Good air pollution
control practices

TBD
TBD
TBD
TBD

Enclosure

Enclosure
Multiple

Multiple Multiple

8,200,000
tpy 3

Building Enclosure
Drift
Eliminators/Design

Note 2

D52

6615-511

170,000
gpm

Note 2

D52

6615-511

165,000
~m

Model 2

644-12333-75

220, 000
gpm

Note 2
Note 2

6616Model 2 12-11380

227,500
gpm

NSR Permit No. 0063M8
Unit No. l

Description
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Manufacture
Date

Model
No.

Serial
No.

Capacity

Marley

1978

60O
series

NA

35,000 gpm

W.W. Sly

Oct 2008

JM3586

NA

291846tpy

Fabric Filter
Baghouse

W.W. Sly

Mar2009

JM3586

NA

290430tpy

Fabric Filter
Baghouse

W.W. Sly

Dec1979

JM3586

NA

25,400 scfm

Fabric Filter
Baghouse

W.W. Sly

Apr1982

JM3586

NA

25,400 scfm

Fabric Filter
Baghouse

291846tpy

Moisture Control
(Bulk Unloading)

Aux # 1/#2
$429/E410

Cooling
Tower

Unit 1 Fly
Ash Silo
Vent
Unit 2 Fly
Ash Silo
$519/E519
Vent
Unit 3 Fly
$512/E505
Ash Silo
Vent
Unit 4 Fly
$513/E506
Ash Silo
Vent
Unit 1 Fly
$514/E507 Ash Silo
Unloading
Unit 2 Fly
Ash Silo
$515/E508
Unloading
Unit 3 Fly
$516/E509
Ash Silo
Unloading
Unit 4 Fly
Ash Silo
$517/E510
Unloading
Front End
Loader
$738/E704
(Around
Coal Piles)
Front End
Loader
$753/E707
(Around
Gypsum
Piles)
E702,
E703,
Un-Paved
E704-B,
Haul Roads
andE706
E701,
Paved Road
E705, and
Emissions
E708

$518/E518

$804/E802
ES01

Control
Equipment

Manufacture

Lime Stone
Pile ..........
Maintenance
Limestone
Truck
Unloading

290430tpy

453424tpy

453424tpy

Watering

Watering

Watering
Water Truck Street
Sweeper

~

TBD
I

None
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Unit No. ~
$806/E803
E804

E805
$901/E901
$902/E902
$903/E903
$904/E904

E520
E521
E522
1
2

Description
Limestone
Silo loading
Limestone
Hopper to
Transfer
Conveyor
Limestone
Silo to
Weigh
Actiw~ted
Carbon Silo
Activated
Carbon Silo
Activated
Carbon Silo
Activated
Carbon Silo
Unit 1/2
Sorbent Silo
(Scenario A)
Unit 3
Sorbent Silo
(Scenario A)
Unit 4
Sorbent Silo
(Scenario A)

Manufacture

Manufacture
Date

Model
No.

Serial
No.

Capacity

Control
Equipment
Baghouse
None

None
Nov 2008

578 scfm

Mar2009

578 scfm

Mar 2008

578 scfm

Nov 2007

578 scfm

TBD

TBD

TBD
TBD
TBD

Dedicated
Baghouse (E901)
Dedicated
Baghouse (E902)
Dedicated
Baghouse (E903)
Dedicated
Baghouse (E904)
Silo Vent Filer

TBD
TBD

Silo Vent Filer

TBD

Silo Vent Filer

TBD

Unit number designations starting with an "S" indicate Source and "E" Designations indicate emissions points
The manufacture date for the boilers (Units E301 - E304), the boiler specific cooling towers (Units 406 - 409),
and the coal pulverizer (Unit E201) is assumed to be the "begin commercial operations" date for the respective
boilers.
The coal pulverizers have a capacity of 1,600,000 tons per year of coal tbr each emissions unit E301 and E302.
The coal pulverizers have a capacity of 2,500,000 tons per year of’ coal for each emissions unit E303 and E304.
These capacity values are rounded to the nearest 100,000 tons pe, r year. These values are based on historical
coal use, scaled up to 100 percent unit utilization (i.e 100 percent load at 8760 hours per year)."
The Btu!hr value listed in Table 104 Includes a 6% safety factor added to nominal rated capacity of the boilers
existing at the time of permit issuance.

A105 Facility: Control Equipment
Ao

Table 104 lists all the pollution control equipment required for this facility. Each
emission point is identified by the same number that was assigned to it in the permit
application.

AI06 Facility: Allowable Emissions
A. The following table(s) list the emission units and their allowable emission limits. (40
CFR 50, 40 CFR 60, Subparts A and D, and OOO; 40CFR72 Subparts B, D, and I;
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40CFR73 Subparts B, C, and D; 40CFR75 Subparts A-G; 40CFR76; 20.2.72.210.A
and B. 1 NMAC).
Table 106.A: Maximum Allowable Emission Rates far Units E301 (1), E302 (2), E303 (3),
amt E304 (4)
Unit

No.(s)
E301
E302
E303
E304
E301
E302
E303
E304
E301
E302
E303
E304
E301
E303
E304

E302
E301
E303
E304
E301
E302
E303
E304
E301
E302
E303
E304
E301
E302
E303
E304
E301
E302
E303
E304
E301
E302
E303
E304
E301
E303
E304

Pollutant
CO

NOx

NOx

Maximum Allowable
Emission Rate
E301 - 3000 lb/hr
E302 - 2000 lb/hr
E303 - 2000 lb/hr
E304 - 2000 lb/hr
E301 - 1,573.7 lb/hr
E302 - 2,435.3 lb/hr
E303 - 2,444.4 lb/hr
E304 - 2,398.1 lb/hr
E301 - 4871 tons/yr
E302 - 4844 tons/yr
E303 - 7564 tons/yr
E304 - 7424 tons/yr

Averaging Period
Per Compliance Method

Applicable
Requirement
20.2.3 NMAC, 40
CFR 50,
NSR No. 63-M2

Compliance
Method

Quarterly Testing

24-Hour Average

NSR No. 63-M2
20.2.32 NMAC,

CEMS

Daily rolling 365-day Total

NSR No. 63-M2
20.2.32 NMAC,

CEMS

NOx

0.70 lb/MMBtu

3-Hour Average, Roiled
Hourly

40 CFR 60.44(a)(3)

CEMS

NOx

0.70 lb/MMBtu

3-Hour Average, Rolled
Hourly

20.2.32.110.C NMAC

CEMS

NOx

0.45 lb/MMBtu

3-Hour Average, Rolled
Hourly

NOx 1, 5

Current-0.30 lb/MMBtu
Scenario A - 0.05 lb/MMBtu
Scenario B - 0.23 lb/MMBtu

30 day rolling average5
30-boiler operating day
rolling average1°
30 day rolling average10

Opacity8

2O%

6-Minute Average

40 CFR 60.42(a)(2);
for E302-NSR 63M4
and Consent Decree

COMS

Per Compliance Method

NSR No. 63-M2

Quarterly Testing

Per Compliance Method

NSR No. 63-M2

Quarterly Testing

0.015 lb/MMBtu

Per Compliance Method

0063-M4 and Consent
Decree

Quarterly Testing

0.1 lb/MMBtu

Per Compliance Method

E301 - 174.8 lb/hr
TSP4
E302 - 173.9 lb/hr
(Filterable) E303 - 271.6 lb/hr
E304 - 266.5 lb/hr
E301 - 765.8 tons/yr
TSP4
E302 - 761.9 tons/yr
(Filterable) E303 - 1,189.6 tons!yr
E304- 1,167.1 tons!yr
pM4,7
(Filterable)

pM4
(Filterable)

20.2.32.109 NMAC

0063-M4
FIP&0063-M8

CEMS

CEMS & Process
Records

40 CFR 60.42(a)(1) Quarterly Testing
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Unit

No.(s)

Pollutant

E301
E303
E304

pM4

E302
E301
E302
E303
E304
E301
E302
E303
E304
E301
E302
E303
E304
E301
E302
E303
E304
E301
E302
E303
E304
E301
E302
E303
E304
E301
E302
E303
E304
E301
E303
E304
E302
E301
E302
E303
E304
E301
E302
E303
E304

(Filterable)
pM4
(Filterable)

PM-2.54
(Total)
PM-2.54
(Total)

Compliance
Method

Averaging Period

0.05 lb/MMBtu

Per Compliance Method

20.2.14.201 .A NMAC Quarterly Testing

0.05 lb/MMBtu

Per Compliance Method

20.2.14.202.A NMAC Quarterly Testing

E301 - 174.8 lb/hr
PM-104 E302- 173.9 lbihr
(Filterable) E303 - 271.6 lb/hr
E304 - 266.5 Ibihr
E301 - 765.8 tons/yr
PM-104
E302 - 761.9 tons/yr
(Filterable) E303 - 1,189.6 tonsiyr
E304- 1,167.1 tonsiyr
E301 - 55.6 lb/hr
PM-2.54 E302 - 55.3 lb/hr
(Filterable) E303 - 86.4 lb/hr
E304 - 84.7 lb/hr
E301 - 243.5 tons/yr
PM-2.54 E302 - 242.2tons/yr
(Filterable) E303 - 378.4 tons/yr
E304 - 371.0 tons/yr
PM-2.54
(Total)

Applicable
Requirement

Maximum Allowable
Emission Rate

0.034 lb/MMBtu
E301 - 126.0 lb/hr
E302 - 125.4 lb/hr
E303 - 195.8 lb/hr
E304- 192.1 lb/hr
E301 - 552.0 tons/yr
E302 - 549.0 tons/yr
E303 - 858.0 tons/yr
E304 - 841.0 tons/yr

Per Compliance Method

NSR No. 63-M2

Quarterly Testing

Per Compliance Method

NSR No. 63-M2

Quarterly Testing

Per Compliance Method

0063-M6

Quarterly Testing

Per Compliance Method

0063-M6

Quarterly Testing

Per Complianze Method

NSR No. 63-M7

Annual Testing

Per Compliance Method

NSR No. 63-M7

Annual Testing

Per Compliance Method

NSR No. 63-M7

Annual Testing

PM_24
(Filterable)

0.02 lb/MMBtu

Per Compliance Method

20.2.14.201 .B NMAC

Note 2

PM-24
(Filterable)

0.04 lb/MMBtu

Per Compliance Method

20.2.14.202.B NMAC

Note 2

90% removal

Annual Average

0063-M4

CEMS

0.250 lb/MMBtu

7-day block average

0063-M4

CEMS &
Process
Records

8026
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Unit

No.(s)
E301
E302
E303
E304
E301
E302
E303
E304
E301
E303
E304
E301
E303
E304
E302
E301
E302
E303
E304
E301
E302
E303
E304
E301
E302
E303
E304
E301
E302
E303
E304
1
2
3

Pollutant

SO2

Ma~mumAllowab~
Emission Rate
E301 - 2435.0 tpy
E302 - 2423.0tpy
E303 - 3783.0tpy
E304-3711.0tpy

Averaging Period

Applicable
Requirement

Compliance
Method

Per Compliance Method

20.2.3 NMAC,
40 CFR 50

CEMS

SO2

0.15 lb/MMBtu9

30-Day Average,
Rolled Daily

PNM self imposed
CEMS & Process
limit, NSR 63M6R2
Records
and FIP

SO2

1.2 lb/MMBtu

3-Hour Average,
Rolled Hourly

40 CFR 60.43(a)(2)

CEMS

SO2

1.2 lb/MMBtu

3-Hour Average, Rolled
Hourly

20.2.31.109.B NMAC

CEMS

20.2.31.110.A NMAC

CEMS

Per Compliance Method

NSR No. 63-M2

Note 3

SO2
VOC

Minimum
72% Control
E301- 11.1 lb/hr
E302- 11.1 lb/hr
E303- 17.3 lb/hr
E304- 17.0 lbihr

I 30-Day Average, Rolled
Daily

H2SO4

0.00026 lb/mmBtu

hourly hasis

FIP - 40 C.F.R. §
52.1628

Annual
Method 8A

Ammonia
Slip

2 ppm

design basis

FIP - 40 C.F.R. §
52.1628

SCR design

Ammonia
Slip

10 ppm

design basis

SIP - 40 C.F.R. §
51.309(g)

SNCR design

Nitrogen dioxide emissions include all oxides of nitrogen expressed as NO2
PNM shall show compliance with either the PM or PM2 limits as required in 20.2.14 NMAC.
Test results that demonstrate compliance with CO emission limits shall a]lso be considered to demonstrate
compliance with VOC emission limits for the subject emission unit.
4 The TSP emission limits in this ]permit only include filterable particulate emissions since the test method only
measures filterable TSP. PM10 and PM2.5 filterable limits will remain. PM2.5 Total limits include both
filterable and condensibles.
5 For purposes of calculating the thirty (30) day rolling average, NOx emissions for the first three (3) hours of a
cold startup after coal is fed to the boiler shall be capped at 0.30 lb/MMBtu. Cold startup is defined as a startup
when the boiler is at ambient indoor temperature measured at the time fuel is first fed to the boiler.
6 The seven (7) day average emission rate of SO2 at San Juan Units E301, E302, E303, and E304 shall not exceed
0.250 Ib-SO2/MMBtu for each unit, calculated as a block average as measured by SO2 CEMS located
downstream of the scrubber outlet and any scrubber by-pass return. For purposes of calculating the block
average, SO2 emissions for the first three (3) hours of a cold startup after coal is fed to the boiler shall be capped
at 0.250 lb./MMBtu. Cold startup is defined as a startup when the boiler is at ambient indoor temperature
measured at the time fuel is first fed to the boiler.
7 The PM average emission rate for each of Units E301, E302, E303, and E304 shall not exceed 0.015 lbPM/MMBtu, as measured by EPA Reference Method 5 or 5i stack tests, conducted at least once each calendar
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quarter at times and conditions specified by the Department, and according to test protocols approved by the
Department, but in all cases under conditions and in a manner no less stringent than described in EPA’s 2009
Clean Air Act National Stack Testing Guidance.
8 The opacity limit for San Juan Units E301, E303, and E304 as’, required by 40 CFR 60.D and E301, E302, E303,
and E304 as required by this permit shall be twenty (20) percent, averaged over any six (6) minute period
except for one six (6) minute average per hour of up to twenty-seven (27) percent opacity. This limit shall apply
at all times when air pollutants are being discharged into the atmosphere, unless PNM demonstrates that any
excess opacity reading: (a) was caused by a startup, shutdown, malfunction, or’ emergency, or (b) occurred when
both the boiler and all fans that move flue gas in the unit were offl Load changes, poor coal quality, air heater
cleaning, sootblowing, and high ash hoppers shall not be u~ed as a defense for any excess opacity reading.
Opacity shall be measured in the duct or, if approved by EPic, after the outlet of the baghouse and corrected to
stack exit. (CD 9a)
9 Prior to September 20, 2016: Compliance with the 0.15 lb/MIvIBtu heat input daily rolling, 30-day average SO2
emission limitation is determined by calculating at the end of each rolling 30 successive boiler operating days
the arithmetic average of all h,ourly emission rates for SO~, except for data obtained during emergency
conditions. Hourly emission rates will only be determined based on valid SO~ CEMs data for any hour where
fuel is combusted in the unit. No missing hour substitute data will be used in determining compliance with the
proposed 0.15 lb/MMBtu heat input 30-day rolling average SO2 emission limit. "Boiler operating day" means a
24-hour period between 12 midnight and the following midnight (MST) during which any fuel is combusted at
any time in the steam-generating unit. Effective on September 20. 2016 if SCR is installed: The SO2 emission
rate limit for each unit in the plant shall be 0.15 pounds per million British thermal units (lbs/MMBtu), as
averaged over a rolling 30 boiler operating- day period. For each unit on each boiler-operating-day, the hourly
SO2 emissions measured in lbs/MMBtu, shall be averaged over the hours the, unit was in operation to obtain a
daily boiler-operating-day average. Each day, the 30-day-roiling average SO2 emission rate for each unit (in
lbs/MMBtu) shall be determined by averaging the daily boi er-operating-day average emission rate from that
day and those from the precedir~g 29 days. This method of calculating SO:! emissions becomes effective on
September 20, 2016 ifSCR is installed.
10 Per FIP at 40CFR52.1628 d(2), The NOx limit for each unit in the plant, expressed as nitrogen dioxide (NO2),
shall be 0.05 pounds per million British thermal units (lb/MMBtu) as averaged over a rolling 30 calendar day
period. For each unit, NOx emissions for each calendar day slhall be determined by summing the hourly
emissions measured in pounds ol~NOx. For each unit, heat input :[’or each calendar day shall be determined by
adding together all hourly heat inputs, in millions of BTU. leach day the thirty-day rolling average for a unit
shall be determined by adding ’together the pounds of NOx from that day and the preceding 29 days and
dividing the total pounds of NOx by the sum of the heat input during the same 30-day period. The result shall be
the 30 day-rolling average in terms of lb/MMBtu emissions of NOx. If a wtlid NOx pounds per hour or heat
input is not available for any hour for a unit, that heat input and NOx pound~’; per hour shall not be used in the
calculation of the 30-day rolling average for NOx. This methc,d of calculating NOx emissions becomes effective
on September 20, 2016 if SCR is installed. Unless SCRs are installed and before the September 20, 2016
effective date, footnotes 5 and 9 remain in eff(ct.

Bo

Table 106.B contains the maximum allowable emission rates for Units E301, E302,
E303, and E304 corabined.

Table 106.B, Maximum Allowable Emission Rates fi)r Units E301-E304 Combined
Maximum
Averaging
Applicable
Compliance
Pollutant
Allowable
Period
Requirement
Method
Emission Rate
NOx ~

9,000 lb/hr

24-Hour Average,
Rolled Hourly

NSR No. 63-M2,
40 CFR Part 50

CEMS
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Pollutant

Maximum
Allowable
Emission Rate

Averasing
Period

Applicable
Requirement

SO2

13,000 lb/hr

3-Hour Average,
Rolled Hourly

20.2.31.109.C NMAC

SO2

0.55 lb/MMBtu

30-Day Average,
Rolled Daily

20.2.31.109.C NMAC

SO2

0.46 lb/MMBtu

Annual Average

NSR No. 63-M2

Compliance
Method
CEMS
CEMS & Process
Records
CEMS & Process

Records

Nitrogen dioxide emissions include all oxides of nitrogen ex ~ressed as; NO2

Table 106.C list the allowable emissions from duct leaks. Compliance shall be
determined by implementation of a duct leak management program.

Co

Table 106.C, Maximum Allowable Emission Rates fi~r Duct Leaks
Emission
Unit No.

TSP
pph tpy
11.3 45.0
12.4 50.0
12.6 50.4
14.5 58.3

E501
E502
E503
E504

Maximum Allowable Emission Rates
PM-10
PM-2.5
NOx
CO
pph tpy pph tpy pph tpy pph tpy
4.5
18.1 2.1
9.2
0.3 0.8 0.5 2.0
4.9 20.0 2.1
9.2
0.4 0.8 0.4 1.5
5.0 20.1 2.0
8.9
,-0.8 0.2 1.0
5.8 23.3 2.0
8.9
0.3
1.0 0.3
1.1

SO~
pph tpy
1.1
4.5
1.2
4.9
5.0
1.3
1.5
5.8

Emission rates for Duct Leaks under Scenarios A or B ends not later September 20, 2016.

D.

Table 106.D lists the allowable emission limits for non-boiler emission units. The
emissions from any individual piece of equiipment shall not exceed the limits listed in
the table. (NSR 63M6R1, Condition 2.e)

Table 106.D, Maximum Allowable Emission Rates fi~r Non-Boiler Emission Units
Maximum Allowable Emission Rates
Emission
in Pounds per Hour (pph) and Tons per Year (tpy)
Unit No.
TSP
PM-10
pph
tpy
pph
tpy
El01
1.6
7.0
1.6
El02
1,6
7.0
1.6
El03
1,6
7.0
1.6
El04
1,6
7.0
1.6
E201
7,3
32.0
2.8
12.0
E202
E203

3.1
3.1

1.5
1.5
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Emission
Unit No.
E406
E407
E408
E409
E410
E505
E506
E507
E508
E509
E510
E518
E519

Paved Roads
(E701, E705, E708)
Unpaved Roads
(E702, E703,
E704B,,E706)
E801
E802
E803
E804
E805
$901
$902
$903
$904
E520
E521
E522

Maximum All,~wable Emission Rates
in Pounds per Hour (pph) and Tons per Year (tpy)
TSP
PM-10
pph
tpy
pph
tpy
2.4
10.5
10,2
44.7
9.9
43.4
2.3
10.2
10.9
6.4
28.2
2.5
13,7
59.8
3,2
14.1
1,4
6.0
2.3
2.2
9.5
2,¸2
9.5
2.2
9.5
9.5
0.6
2.4
1.1
1.1
0.6
2.4
0.,9
3.7
1.8
0.,8
3.7
1.7
1,,6
7.0
1..6
7.0
1,,6
7.0
1..6
7.0

16..4

68.8

21,.7
0.7
2..4
--

77.9
3.1
10.4
1.1

13.8
6.6
----

23.8
1.5
1.6

"--" indicates that the emissxons are less than 1.0 pph or 1.0 tpy and emission limits are not re~ uired for this permit.

Unless otherwise required by this perrnit or another applicable regulation,
compliance with the NOx emission limits shall be determined on a unit-specific basis
using data from NOx CEMS that have been installed, calibrated, and operated in
accordance with 40 CFR. 75 and any other :applicable requirement.

NSR Permit No. 0063M8

Page 19 of 54

Fo

Unless otherwise required by this pe~ait or another applicable regulation,
compliance with the, SO2 emission limits shall be determined on a unit-specific basis
using data from SO2 CEMS that have been installed, calibrated, and operated in
accordance with 40 CFR 75 and any other applicable requirement.

Go

Each affected facility as defined in 40 CFR 60 Subpart OOO of the limestone
handling system, including the limestone silo, shall meet the standards for particulate
matter specified in 4-0 CFR 60.672.
In accordance with 20.2.61.109 NMAC, the owner or operator of stationary
combustion equipment shall not permit, cause, suffer or allow visible emissions from
the stationary combustion equipment to equal or exceed an opacity of 20 percent;
provided, however, stationary combustion equipment which is regulated by Parts
20.2.10 NMAC through 20.2.18 NMAC, 20.2.37 NMAC, and 20.2.42 NMAC, and
any other Part of Chapter 2 which specifically limits particulate emissions is
exempted from this Part. The emergency generators are subject to 20.2.61.I09
NMAC.

Ho

The activated carbon silo baghouses shall be designed and operated so there are no
visible emissions.
For mercury control, the operating procedures needed to maximize mercury
removal per the consent decree requirements are not yet available to explicitly
incorporate in this permit renewal. Once PNM, NMED and the Plaintiffs agree on
the maximal mercury removal rate and procedure, then this permit will be reopened or modified to incorporate limits and/or conditions to meet consent decree
requirements. (CD 9d)

(1)

Emission limits totals are used solely for assessing annual fees in accordance with
20.2.71 NMAC. SJGS has many limits for each pollutant. This table shows the most
stringent of these limits for each pollutant for which the annual fees will be based.
Only pollutants for which we can assess fees are shown. (B103A) Emission totals
from NSR Permit 0063M7 will be used for fees until all units under NSR 0063M8
have been modified and new pollution controls are operational.
Table 106.J: Emissions (tons per year) total for annual fees use
Unit
E301
Scenario A
Scenario B
E302
Sce, nario A
Scenario B

~NOx
4,871
812
3,734
4,844
808
3,715

2CO
13,140

3VOC
48,7

2,435

8,760

48.5

2,423

4S()2

spM
552
244
244
549
242
242
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Unit
E303
Scenario A
Sce, nario B
E304
Scenario A
Scenario B
Misc
Scenario A
Scenario B
Totals*
Scenario A
Scenario B
Used for fees

~NOx
7,564
1,261
5,801
7,424
1,237
5,691

2CO
8,760

3VOC

4S()2

75.8

3,783

8,760

74.5

3,7111

247,5
12,352
24,703
39,420
No
Change
No
Change
No
Change
4,118
18,941 1’4o Change No Change No Change
6,000

6,000

2475

6,000

5pM
858
378
378
841
371
371
6455
455
455
3,255
3,255
3,255
3,255

(based on 63M7)
* Amounts are capped at 6,000 tpy per pollutant by regulation (20.2.71.111.C(4) NMAC).
Units 1,2,3,4: Tons per year NOx limits obtained by scaling up 0.3 lbs/MMBtu 30-day average (CD 9cii; Table
106.A).
Units 1,2,3,4: Tons per year CO limits obtained by scaling up lbs/hr limits (Table 106.A).
Units 1,2,3,4: VOC totals based on average coal Btu content and revised heat input values (Application dated
January 2009).
Units 1,2,3,4: Tons per year SO2 limits by scaling up 0.15 lb/MMBtu SO2 PNM self imposed limit.
Units 1,2,3,4: Tons per year PM limits obtained by scaling up 13,.015 lbs/MMBta~ (CD 9cii; Table 106.A) plus the
PM-2.5 condensibles of 0.019 lbs/MMBtu (NSR 63M7).
Represents sum of the non-boiler PM (TSP) is 455 tpy (calculated from Tables 2E, by eliminating the boiler PM).

A107 Facility: Allowable Startup, Shutdown, & !M[aintenance (SSM)
A.

SJGS Units have multiple NOx limits for different averaging times. Some limits are
expressed in lbs/mmBtu rather than lbs/hr. Units 1, 3 and 4 have a 3-hr average limit
of 0.45 lbs/mmBtu. During SSM this limit may be exceeded for each of these units.
The maximum NOx emission rate during SSM for these units is 0.7 lbs/mmBtu. The
Unit 2 3-hr NOx limit is 0.7 lbs/mmBtu and Unit 2 NOx emissions are not expected
to exceed this rate during SSM. The permilttee shall maintain records in accordance
with Condition B 109.E. SJGS shall comply with all other emission limits established
for steady state operations even during SSM ew:nts.

A108 Facility: Allowable Operations
A.

This facility is authorized for continuous operation. No monitoring, recordkeeping,
and reporting are required to demonstrate compliance, with continuous hours of
operation.
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AI09 Facility: Reporting Schedules
For the Title V Permit: A Semi-Annual Report of monitoring activities is due within
45 clays following the end of every 6-month reporting period. The six month
reporting periods start on January 1 st and July 1 st of each year.
For the Title V Pe~ait: The Annual Compliance Certification Report is due within 30
days of the end of every 12-month reporting period. The 12-month reporting period
starts on January 1 s~I of each year.
C. The quarterly reportable items required by this permit shall be submitted quarterly.
Aill 0 Facility: Fuel Sulfur Requirements - not required
All 1 Facility: 20.2.61 NMAC Opacity - not required

All2 Construction Options
A.

This permit application has two distinct permitting scenarios that are mutually
exclusive, i.e., if one scenario becomes final the other scenario becomes moot.
Scenario A is the permitting scenario required to implement the SJGS Federal
Implementation Plan (FIP) published in 40 CFR 52.1628 (dated August 22, 2011,
effective September 21,2011). The provisions of this FIP are under judicial review,
but the FIP implementation date makes it necessary to proceed with obtaining the
authority-to-construct air per~nit immediately to insure construction of the required
equipment (SCR) can begin in time to meet the FIP operational deadline. Scenario B
of this permit application is intended to implement the requirements of the State of
New Mexico Regional Haze State Implementation Plan, (SIP) adopted pursuant to 40
CFR 51.309, which specifies controls for SJGS that are different than the FIP. If the
judicial review of the FIP results in vacatur of the FIP requirements, PNM would
implement the SIP requirements which require iinstallation and operation of an SNCR
control system, rather than SCR. SNCR is represented in this permit application as
Scenario B. While permitting scenarios A and B are distinct, this application
includes permit modifications that are common to both scenarios. The permitting
description given below, therefore, list Ihe permitting elements as "Common",
"Scenario A" only and "Scenario B" only.

Permitting changes/updates to Scenario A (FIP) only:

Bo

(1)
(2)

An SCR system on each boiler unit
An anhydrous ammonia injection system used for supplying ammonia to the SCR
system consisting of ammonia delivery, storage and injection equipment.
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(3)

A dry sorbent injection system (DSI) consisting of DSI delivery, storage and
injection equipment.

(4)

Modification of the fly ash handling system through addition of ash hoppers at the
economizer outlets on each boiler unit and bypass of tlhe existing ESP structure.

(5)

Modification of the fian system to achie’~e "balanced" draft configuration allowing
for the elimination of emission points E510, E502, E503 and E504.
EPA extended the time for compliance with the emission limits from 3 years to 5
years, the maximum period allowed by the Clean Air Act. Therefore, SCR shall
be installed on each of the four units as expeditiously as practicable, but in no
event later than 5 years fi’om the effective date of our final rule. The Federal
register date was; August 22, 2011, effectiw.¯ on September 20, 2011. Installation
of all control equipment ~nd compliance with new emission limits shall be not
later than September 20, 2016.

(6)

Permitting changes/updates to Scenario B (SIP) only:

Co

(1)

A system tbr delivery, storage and injection of 50 percent urea solution into the
flue gas of each boiler for NOx control by SNCR.

(2)

Modification of the fan system to achieve "balanced" draft configuration allowing
for the elimination of emission points E510, E502, E503 and E504.

(3)

In accordance with 40 CFR 51.308(e)(1)(iv), the Department determined that
SNCR shall be installed on each of the four units as expeditiously as practicable,
but in no event later than 5 years after approval by the EPA of the SIP. As of July
6, 2012, EPA has not approved the SIP. NMED establishes the deadline date to be
the same as the FIP of September 20, 2016.

All3 Compliance Plan
All4 Reducing Facility Emissions
Ao

Certain terms and conditions of this permit reduce the potential emission rate of
regulated equipment to values below those allowed prior to the date of issuance of
this permit. The compliance date for construction or operation of the emission units
and pollution control equipment required, to achieve this reduction in potential
emission rate is in accordance with the implementation scheduled in the FIP
(September 20, 2016) or SIP (September 20, 2016).
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EQUIPMENT SPECIFIC REQUIREMENTS
OIL AND GAS INDUSTRY

A200 Oil and Gas Industry- not required
CONSTRUCTION INDUSTRY

A300 Construction Industry - not required
POWER GENERATION INDUSTRY
A400 Power Generation Industry,.

This section has common equipment related to most Electric Service Operations (SIC4911).
Ao

This facility and Units E301, E302, E303, and E304 (boilers) are subject to and shall
have complied with the requirements of 40 CFR Pa~ 72 by applying for and
obtaining an Acid Rain Permit, P062AR2.

B. Acid Rain Program Monitoring
Requirement: Emission Units E301, E302, E303, arid E304 (boilers) are subject to and shall
comply with the requirements of 40 CFR Part 75 for installation, calibration, maintenance and
operation of NOx and SO2 continuous emissions molaitoring systems (NOx and SO2 CEMS)
and for continuous opacity monitoring systems (COMS).
Monitoring: The permittee shall comply with the requirements at 40 CFR 75.12(a) and
75.12(b) for continuous monitoring of NOx emissi,~ns; with the’, requirements at 40 CFR
75.11 (a) and 75.11 (b)(2) for continuous monitoring of’ SO:: emissions; with the requirements at
40 CFR 75.14(a) for continuous monitoring of opacity; and with the requirements at 40 CFR
75.13(b) and 75.13(c) for continuous monitoring of CO2 emissions.
Recordkeeping: The permittee shall comply with the applicable recordkeeping requirements
of 40 CFR Part 75, Continuous Emission Monitoring, subpart F, Sections 75.50 through 75.59;
and in accordance with Section B 109 of this permit..
Reporting: In accordance with 40 CFR 75.
C. Mercury CEMS
Requirement: The permittee shall install, maintain, and operate mercury CEMS in accordance
with the manufacturer’s recommendations.
Monitoring: The permittee shall continually monitor the mercury e, missions using CEMS that
are installed and maintained in accordance with the CEMS manufacturer’s recommendations.
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~ISR 63M6R1, Condition 3.m)
Recordkeeping: In accordance with Section B109, the permittee shall keep records of the
mercury CEMS outputs, calculations, and any CEMS maintenance activity necessary to show
accurate and continual mercury emission rates were recorded..
Reporting: An annual evaluation of the mercury CEMS shall be performed and submitted to
the NMED within 30 days after January 1 of each year.

PNM shall maintain, calibrate, and operate CEMS at San Juan Units E301, E303, and
E304 to measure accurately and continuously opacity and the emissions of SO2,
NOx, and the exhaust flow rate from .each unit in full compliance with the
requirements of 40 CFR Parts 60 and 75, including requirements for heat input rate
measurements. Although Unit 302 is not an affected unit for purposes of NSPS 40
CFR 60, Subpart D, PNM shall maintain, calibrate, and operate CEMS at San Juan
Unit E302 to measure continuously opacity’ and the emissions of SO2, NOx, and the
exhaust flow rate from the unit in accordance with the requirements of 40 CFR Parts
60 and 75, including requirements for heat input rate measurements.
A401 Turbines - Not Required
A402 Boilers
A. Units E301, E302, [:,303, and E304
Requirement: Each boiler shall be equipped and operated with a baghouse, to meet the
emission limits, except as otherwise allowed under the applicable provisions of 20.2.7 NMAC
and 40 CFR 60 Subpart A (E301, E303, and E304 only). In addition, Control Devices
associated with Emission Units E301, E303, and E304 are subject, to the requirements of 40
CFR 60.11 (d). Each baghouse associated with the boilers shall be maintained and operated in
accordance with good air pollution control practices for minimizing emissions. Individual
boilers shall only be operated when its associated baghouse is achieving a control efficiency
sufficient to ensure compliance with all applicable particulate emission limits listed in this
)ermit.
Monitoring: For baghouses associated with Units E301, E302, E303, and E304, PNM shall
record the pressure drop across each baghouse with a continuous monitoring device. The
continuous monitoring device shall be designed with an alarm that: records and signals to the
operator any excursion outside the normal operating range of the baghouse. The normal
operating range of the baghouse shall be determined by the: manufacture or another
Department approved method.
Recordkeeping: In accordance with Section B109, the pressure drop for each baghouse will
be’. recorded hourly and these records will be kept on site for review.
Reporting: No reporting required in accordance with Section B 110 of this permit.
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B. CAM Monitoring, Units E301, E302, E303, and E304
Requirement: CAM Rule Corrective Action Requirements:
(1) The units are pollutant specific emission units for SO2, NOx andl PM and are subject to and
shall comply with the requirements of 40 CFR Part 64, Compliance Assurance Monitoring,
including the requirements of 40 CFR 6,4.7(d) for corrective actions. Each unit has CEMS for
SO2 and NOx which are required under acid rain regulations and, therefore, exempt SO2 and
NOx from CAM requirements.
(2) As a requirement of this permit the permittee i:~ subject to and shall comply with the
corrective provisions of the PM CAM Plan dated Jully 2010 submitted in the application for
this permit and attached to this permit, except that the trigger points for corrective actions and
excursions shall be those specified in Table 402.B.
(3) In accordance with 40 CFR 64.6(b), the permittee shall1 submit COM data 12-months after
the issuance of this permit to show that the indicator range of 6% for Opacity has been set
sufficiently to satisfy the requirements of 40 CFR 64 and to confirm the appropriateness of the
indicator.
(40 CFR 64 and 20.2.70.302.A(7) NMAC)
Monitoring:
(1) The permittee shall continuously monitor opacity of the units in accordance with the
specifications of 40 CFR Part 60, Appendix B for cc,ntinuous opacity monitors (COMs). (40
CFR 64.6(c)(1)(ii) and 20.2.70.302.A(7)).
(2) The COMs shall collect at least one duct opaci~:y reading every 10 seconds, except as
allowed by (4) below (40 CFR 64.6(c)(1)(iii), 40 CFR 64.3(b)(4), 40 CFR 64.3(d)(3), and
20,.2.70.302.A(7)).
(31) The COMs shall be maintained at all times, including but not limited to maintaining the
spare parts necessary for routine repairs (140 CFR 64.6(c)(3) and 40 CFR 64.7(b)).
(41) Except for applicable monitoring malfunctions, associated repairs, and required quality
as’.surance or control activities, the permittee shall cor~duct the opacity monitoring at all times
that each unit is operating. Data recorded during movAtoring malfunctions, associated repairs,
and required quality assurance or control activities shall not be used to meet the requirements
of this permit that implement the requirements of 40 CFR Part 64. All data collected during all
other periods shall be used in assessing the operation ,~f thee control devices for those emission
units (40 CFR 64.6(c)(3), 40 CFR 64.7(c)).
(51) For the purposes of terms and conditions of this permit that implement the requirements of
40 CFR Part 64, a monitoring malfimction is any sudden, infrequent, not reasonably
preventable failure of the monitoring to provide valid data. Monitoring failures that are caused
in part by poor maintenance or careless operation are not malfunctic,ns (40 CFR 64.6(c) and 40
CFR 64.7(c)).
CAM Indicators:
(61) Visible emissions (opacity) as measured by COM systems meeting the 40 CFR60
Performance Specification One and located in the fabric filter outlet duct from each unit (per
an Alternative Monitoring Plan submitted to EPA).
(7) Differential pressure drop across the fabric filter ort each unit.
(8) By-pass damper position (open/closed) indicator.
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Recordkeeping: The Permittee shall comply with the requirements of 40 CFR Part 64,
Compliance Assurance Monitoring, including the recordkeeping requirements of 40 CFR
64.9(b). (40 CFR 64 and 20.2.70.302.A(7) NMAC).
Reporting: The Permittee sh~Lll comply with the requirements of 40 CFR Part 64, Compliance
Assurance Monitoring, including the reporting requirements of 40 CFR 64.9(a). (40 CFR 64
and 20.2.70.302.A(7)).
Table 402.B, CAM Indicator Trigger Points for Corrective Actions and Excursions
Indicator
Trigg¢~r Point~
An excursion is defined as a condition whela the average opacity exceeds six (6)
1
percent for any consecutive 3-hr period.
An excursion is defined as a condition when the fabric filter average differential
2
pressure exceeds 10 inches water column (w.c) for may consecutive 3-hr period.
An excursion is defined as a condition when the by-pass damper is in the open
3
position any time when the boiler is in operation.
The permittee shall use the permit modification procedures of 20.2.70.404.B NMAC to change the CAM Plan.

C. Duct Leak Management Program on Units E501, E502, E503, and E504
Requirement: The Duct leak management program shall be conducted in accordance with
good air pollution control practices for rninimizing ennission. All remaining combustion gasses
shall be exhausted through the primary stack of each unit. Compliance with this requirement
shall be determined using data generated by the monitoring and by Department inspections of
the units.
The Expansion Joint Maintenance Program (EJMP) shall :include:
a. A written procedure that identifies expansion join~I inspection procedures, inspection
points, inspection locations, inspection frequency and recordkeeping procedures.
b. Identification of measures and time taken to mitigate (minimize) and repair leaks
including immediate and long-term corrective actions.
c. Quarterly assessment and ,evaluation of the EJMP covering the ability of the EJMP to
detect and identify leaks, potential preventive maintenance measures identified to prevent
or minimize leaks, and assessment of effectiveness of measures taken to minimize leaks.
When each boiler is taken out of service for the purpose of installing the new SCR/SNCR
control technologies (balanced draft conversion), this requirement is no longer valid. If the
SCR/SNCR technologies are riot installed then this requirement remains valid.
Monitoring: Monitor performance of the EJMP to ensure that the program meets the
requirements of this permit. At a minimum, this quarterly monitoring shall include an
assessment of the program’s performance in meeting the requirements above, including an
estimate of the actual area of duct leaks present on the subject emission units.
Recordkeeping: Records of the EJMP practices, quarterly inspections, and quarterly
as,,;essment of the program’s performance shall be mai~atained on site.
Reporting: No reporting required in accordance with..!gectilon B 110_of this permit.
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D. Limestone Forced Oxidation (LSFO) Scrubber Operations
Requirement: The boilers (E301, E302, E303, and E304) shall be equipped and operated with
limestone scrubbers. PNM shall not exceed the emission limits. To the extent necessary to
meet the SO2 emission limits and the SO2 control efficiency requirements of this permit (Table
106.C), PNM shall add dibasic acid to the limestone slurry feed of each scrubber. The
limestone scrubbers (E301, E302, E303, and E304) shall be maintained and operated in
accordance with good air pollution control practices for minimizing emissions, except as
otherwise allowed under the applicable provisions of 20.2.7 NMAC and 40 CFR 60 Subpart A
(E301, E302, and E304 only). Compliance with these: requirements’, shall be determined using
data generated and by Department inspections of the units.
Monitoring: Control Devices C09, Cll, C13, and C15, associated with Emissions Units
E301, E302, E303, and E304, respectively, are subject to monitoring for good air pollution
control practices and proper operation and maintenance. This monitoring shall consist of
keeping monthly records of the perfor~nance of maintenance and repair activities on these
control devices.
Recordkeeping: In accordance with Section B109, records of performance on maintenance
and repair activities shall be kept on site for review.
Reporting: No reporting required in accordance with Section B 110 of this permit.

E. Heat Input
Requirement: Heat input to these boilers shall not increase as a result of installation of the
low-NOx burners. Compliance with this condition shall be provided upon request of the
Department. An increase in he, at input solely due to an increase in demand is authorized.
Monitoring:
(1) For each boiler, the 24-hour heat input value shall be calculated by multiplying the 24-hour
coal flow rate with the 7-day rolling average Btu content of the coal. The 7-day rolling
average Btu content of the coal shall be derived from as delivered coal sample analysis. In the
event no coal is delivered for 7 or more days, the last 7-day rolling average will be used.
(21) PNM shall keep records of’ the "as-delivered" heal con~tent of the coal. The heat content of
the coal shall be analyzed using an appropriate ASTM method, in accordance with the
requirements of the coal contract.
(3) For each boiler, the 365-day rolling total heat inp~at shall be calculated as a summation of
the 24-hour heat input value calculated.
Reeordkeeping: In accordance with Section B 109, records of the "as delivered" heat content
of the coal and the 365 day rolling total heat input calculatJions shall be maintained.
Reporting: No reporting required in accordance with :Section 13110 of this permit. Upon
written request by the Department, PNM shall summarize and report the 365-day rolling total
heat input values calculated in (1) above.
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F. Continuous Opacity Monitors
Requirement:
(1) Units E301, E303, and E304 are subject to 40 CFR 6C~ Subpart D and PNM shall operate
the COMs for units E301, E303, and E304 as required in 40 CFR 60 Subpart D.
(2) Although Unit 302 is not an affected unit for purposes of NSPS 40 CFR 60, Subpart D,
PNM shall install, calibrate, maintain, and operate COMs on Unlit E302 per the procedures
specified in 40 CFR 60 Subpart D. The COMs for Unit E302 shall be installed in a
location comparable to the COM location of Units E301, E303, and E304, unless
otherwise approved by the Department.
(3) For units E301, E302, E303, and E304 the permittee Shall determine compliance with the
opacity limits of the permit on a continuous basis., using data fi’om the current COMS or
an EPA approved COMs and an alternative location. All COMs shall be certified or
recertified per the procedures in 40 CFR Part 60.
Monitoring: For units E301, E302, E303, and E304 tl-~e pe, rmittee shall determine compliance
with the opacity limits of the permit on a continuous basis, using data from the current COMS
or an EPA approved COMs and an alternative location.
Reeordkeeping: Records of opacity readings and QA/QC events will be maintained and
records of compliance with applicable recordkeeping requirements of 40 CFR 60, Subparts A
and D.
Reporting: In accordance with applicable reporting requirements of 40 CFR Part 60,
Subparts A and D.
G. 20.2.31 NMAC (Units E301, E302, E303, and E304)
Requirement: The units are subject to and shall comply with the requirements of 20.2.31.112
NMAC for SO2 continuous emissions monitoring (CEMS).
Monitoring: SO2 continuous .emissions monitoring (CEMS).
Recordkeeping: In accordance with Section B109 of this pe~xnit and compliance with
applicable recordkeeping requirements of 20.2.31.113 NMAC.
Reporting: No reporting is required in accordance with Section B 110 of this permit.
H. Periodic Stack Test For Units E301, E302, E303, E304, and E803
Requirement: Units E301, E302, E303, and E304 (boilers) are subject to periodic compliance
testing for PM, TSP, PM10, PM2.5, and CO using stack: tests and Emission Unit E803 is subject
to periodic compliance testing for PM using stack tests. The tests for PM, TSP, PMI0, and
PM2.5 on Emission Units E301, E302, E303, and E304 (boilers) shall be performed quarterly.
The tests for CO on Emission Units E301, E302, E303, and E304 (boilers) shall be performed
quarterly. The tests on Emission Unit E803 shall be performed at the discretion of the
Department.
Monitoring: The permittee shall perform quarterly tests and keep records of the periodic
emissions tests in accordance with Table 402.H and Section B 111 of this permit.
Recordkeeping: In accordance with Sections B 109 and 13; 111 of this permit.
Reporting: In accordance with Sections B110 and BI 11 of this permit.
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Table 402.H: Quarterly testing R~,,quirements
Reference Method
Pollutant
Methods 1-4 and 10
CO ~
2’3’4
PIVl (TSP, PMlo, PM2.5)
Method 1-5, 5i
1 Test results that demonstrate compliance with CO emission limits shall also be considered to demonstrate
compliance with VOC emission limits for the subject emission unit.
2 PNM may use Method 5 or 5i testing; to demonstrate compliance with the PM10 and PM2.5 standards.

3 PM~0 and PM~.5 particulate emissions include condensable particulate matter.
4 PNM shall conduct compliance testing to determine the condensable portion of actual PM~0 and PM2.~ emissions
using EPA Method 202, annually. PNM will also conduct a Method 5i test at approximately the same time it
conducts each Method 202 test.

I. Demister Operations
Requirement: Not Later than November 2011, PNM shall install pressure monitoring systems
across the demister elements associated with all of the scrubber modules. Recordkeeping
requirements will become effective on January 1, 2012. The monitoring systems shall have the
accuracy, reliability and quality to determine whether the demisters are operating in as
represented in the Demister Report that is associated with the 14 fps maximum velocity of the
demister and based on actual pressure drop readings. (Demister Settlement Agreement,
Paragraph 21 .j)
(1) Each demister will be cleaned with "clean wash water sprays" on a wash sequence which
is in automatic mode and in continuous operation. The wash sequence will automatically
switch from cell to cell.
(2) During plant outages, manual cleaning to remove stubborn deposits as noted during
inspections
Monitoring:
(1) PNM shall monitor hour]ly the pressure drop across each demister from a continuous
monitoring device. The continuous monitoring device slhall be designed with an alarm that
records and signals to the operator any excursion equal to or above 0.5 inches W.C. across
either level or 1.0 across both.

(2) During outages of 96 hours or more, PNM shall inspect the demisters based on
manufacturers’ recommendations for deposit which are not cleaned by the clean wash water
spraying.
Recordkeeping:
(1) PNM shall record hourly the pressure drop across each demister.
(2.) Record the time and dates of all 3 hour averages, equal to or above 0.5 inches W.C. for
either of the two (2) levels or 1.0 combined.
(3) Record the corrective action taken to return the demister back to normal operation.
(4) Record the findings from the demister inspections.
(5) Record when manual cleansing is performed.
Reporting: Quarterly reporting is required in accordmace with the Consent Decree, Section X,
Reporting, Paragraphs 22-26. Once the Consent Decree is terminated then the quarterly reports
shall be prepared and maintained onsite in accordance with Condi~tion B110. The Quarterly
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reports will continue to be summarized in the semi-annual reporting.
J. 40 CFR 60, Subpart D (Units E301, E303, and E304)
Requirement: The units are subject to 40 CFR 60, Subpart D and tlhe permittee shall comply
with the applicable requirements of 40 CFR 60, Subpart A and Subpart D.
Monitoring: The permittee shall comply with all applicable monitoring and testing
requirements of 40 CFR 60, Subpart D.
Reeordkeeping: Records of compliance with applicable recordkeeping requirements of 40
CFR Part 60, Subparts A and D.
Reporting: In accordance with applicable reporting requirements of 40 CFR Part 60,
Subparts A and D.
K. Coal Pulverizer Unit E201
Requirement: The coal pulverizers (E201) shall be entirely enclosed in a structure that is
maintained and operated in accordance with good air pollution control practices in order to
minimize particulate emissions.
Monitoring: Annual operational inspection, no less ~:han once per calendar year, PNM shall
inspect the coal pulverizers to insure operation is in accordance with good air pollution control
3ractices in order to minimize particulate emissions.
Recordkeeping: In accordance with Section B109, PNM shall record the results of the
inspections for the coal pulverizes.
Reporting: No reporting required in accordance with Section B 110 of this permit.
L. H2SO4, Sulfuric Acid Mist Units E301, E302, E303, and E304
Requirement: Only for scenario A as required by the FIP and to demonstrate compliance with
the emission limits identified in Table 106.A, the following monkoring is required on a per
unit basis.
Monitoring:
The current Method 8A test, as specified in the FIP, does not have. the sensitivity to measure
accurately to 0.00026 lb/mmBtu levels. As a result, each unit shall be considered in
compliance with the sulfuric acid emission limit if the results of the Method 8A test are at or
below the level representing three times the representative detection limit (RDL) of Method
8A, which is 0.0018 lb/mmBtu (equal to three times the RDL of 0.0006 lb/mmBtu). This
method of demonstrating compliance is consistent with EPA’s approach in addressing
measurement imprecision and variability’ for electric generating units, like those at SJGS, and
for other industries as well. 77 Fed. Reg. 9304, 9390 (Feb. 16, 2,012) (describing a 3xRDL
approach). Once every three years from the issuance of this per~nait, PNM shall conduct a
survey of test methods approved by EPA to determine if new test methods are available that
can accurately measure 0.00026 lb/mmBtu with a measurement imprecision of less than 20%.
Once a new, more accurate test method becomes available, PNM shall perform the test once
every calendar year on each unit to demonstrate compliance with the emission limit of 0.00026
lb/mmBtu.
Note, CTM-013 (i.e., Method 8A) indicates that "the minimum detectable limit (MDL) of the
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method is 0.50 milligrams/cubic meter," which translates to 0.0006 lb/mmBtu for SJGS.
Recordkeeping: In accordance with Section B109, ?NM shall record the methodology used
to calculate the lb/MMBtu emissions and the data used to support the calculations. PNM shall
record summaries of the product searches for available test methods. PNM shall record any
tests performed.
Reporting: In accordance with Section B110 of this, permit, the permittee shall report semiannually a summary of the Sulfuric Acid Mist emissions in lb/MMBtu and any changes in
available testing options.
M. Ammonia Slip Units E301, E302, E303, and E304
Requirement: To demonstrate compliance with the emission limits; identified in Table 106.A,
PNM must confirm as part of its initial compliance dlemonstration following the construction
of the additional control equipment authorized by thi,,; permit that the controls are designed to
meet the applicable ammonia slip limit.,; (2 ppm for SCR under Scenario A, and 10 ppm for
SNCR under Scenario B). Since no further emission limits apply, no additional monitoring is
required.
Monitoring: None
Recordkeeping: In accordance with Section B109, PNM shall record the initial compliance
demonstration.
Reporting: In accordance with Section Bll0 of this permit, the permittee shall report the
initial compliance demonstrati,~n.
A403 Engines
A. Units E602, E603, E604, E605, E606, and E607 (emergency generators)
Requirement: Units shall bum only No. 2 Diesel Fuel Oil. Except for maintenance and testing
activities, units shall only be operated during the unawgidable loss of commercial utility power.
Each emergency generator shall not operate more than 500 hours per year. Compliance with
th:is requirement shall be determined using hours of operatiion data.
Monitoring: Monitor emission by maintaining records to demonstrate that only No. 2 Diesel
Fuel Oil was used and that each unit did not operate more than 500 hours per calendar year
during an unavoidable loss of commercial utility power. PNM shall monitor the operating
hours of the emergency generators.
Recordkeeping: In accordance with Section B109, PNM shall record the monthly and 12
month total operating hours of each emergency generator.
Reporting: No reporting is required in accordance with Section B 110 of this permit.
A404 Heaters - Not Required
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A405 Coolin~ Towers

A. Operational Requirements for Units E406, E407, E408, E409, and E410
Requirement: Cooling towers shall be maintained and operated according to manufacturer’s
recommendations and good engineering practices, and the circulating water rate, total
dissolved solids (TDS) content of that water, and the drift rate for the units shall not exceed the
values specified in Table 405.A below. Compliance with these limits shall be determined using
data generated by the monitoring and by Department inspections of the units.
Monitoring: PNM shall measure the TDS concentration of each cooling tower no less than
on~ce each calendar quarter.
Recordkeeping: In accordance with Section B109, no hess than once each calendar quarter,
the pennittee shall record the TDS concentration of each cooling tower. The permittee shall
then calculate and record the individual cooling tower PM emissions quarterly, based on the
maximum capacity of the circulating water pump(s) for each unit, t]he actual TDS content, and
the units specific drift rate.
Reporting: No reporting required in accordance with Section B 110 of this permit.
Table 405.A, Circulating Rate, TDS, and Drift Rate Operational Limiits for Cooling Towers
Emission
TDS Content

Unit No.

Circulating Water Rate (gpm)

(milligrams/liter)

Drift Rate (percent)

E406

170,000

6,000

0.002

E407

165,000

6,000

0.002

E408

220,000

3,900

0.0015

E409

227,500

6,000

0.002

E410

35,000

3,900

0.002

A406 Haul Roads/Storage piles (Coal-Fired Plants)
A.

Road Area Operational Requirements Units E701, E702, E703, E704, E705, E706,
and E707
Requirement: Road areas shall comply with the operational requirements specified in Table
406.A. Compliance is demonstrated by monitoring and by Department inspections of the units.
Monitoring: The permittee shall monitor emissions by maintaining a log/records of the times
and location of water application, the times and location of sweeping, amount of water applied
to the haul road, occurrences of visual inspections and by performing weekly visual
inspections of the road area to .determine that emissions are minimized.
Recordkeeping: In accordance with Section B 109, the records will be maintained on site for
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review.
Reporting: No reporting required in accordance with Section B 110 of this permit.
Table 406.A, Operational Requirementsfi~r Road Areas
Emission Unit No.

Operational Requirements

Unit shall be paved, and swept and watered as necessary, to
minimize emissions’, ofTSP and PM10
E702, E703, E704, E706, and Unit shall be watered as’, necessary to minimize emissions of
E707
TSP and PM10
ET01, E705, and E708

B. Facility-Wide Raw ]Material Limits
Requirement: The calendar year material processing limits in Table 406.B were calculated
from the AP-42 emission factors and pounds per hc,ur emission rates for tons processed or
gallons consumed. To demonstrate compliance with annual emission limits, the facility shall
not process more than the quantities of raw materials specified in Table 406.B. Compliance
with this limit shall be determined using data generated here.
Monitoring: The permittee shall monitor and record facility-wide raw material usage on a
calendar quarter basis (which coincides with the reporting periods established at Condition
AI09). PNM shall monitor the quantities of coal, diesel fuel, and limestone processed. (NSR
63M6R1, Condition 3d) For each 24-hour period, the permittee shall monitor the coal flows in
each boiler.
Recordkeeping: In accordance with Section B 109, PNM shall maintain quarterly and annualto-date records of the quantities of coal, diesel fuel, and limestone processed.
Reporting: No reporting required in accordance with Section B 110 of this permit.
Table 406.B, Facility-WideOperational Limits on Raw Materials
Material

Annual Limit

Coal

8,200,000 tons

No. 2 Diesel Fuel Oil
Limestone

4,112,500 gallons (4 million, gpy for the coal fired boilers and 112,
500 gpy for the emergency generators)
227,000 tons

C. Good Air Pollution Control Practices
Requirement: Coal pile maintenance (El01, El02, El03, and El04), fly ash silo unloading to
trucks (E507, E508, E509, E510), limestone delivery system, and limestone pile maintenance
(E802) shall be operated in accordance with good air pollution control practices to minimize
emissions.
Monitoring: No less than once each calendar year, PNM shall inspect the coal pile
maintenance, fly ash silo unloading to trucks, limestone delivery, and limestone pile
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maintenance.
Recordkeeping: In accordance with Section B109, PNM shall record the results of the
inspection for the coal pile maintenance,, fly ash silo unloading to trucks, limestone delivery,
a~td limestone pile maintenance. Records and/or lc,gs of control practices to demonstrate
compliance with the controls in the permit application shall be maintained and summarized in
the Semi-annual reports.
Reporting: No reporting required in accordance with Section B 110 of this permit.
D. NSPS Subpart OOO (Units E803, E804, and E805 (limestone process equipment))
Requirement: Allowable emission limits
Monitoring: The units are subject to and shall comply with the requirements of 40 CFR 60,
Subpart A and of 40 CFR 60, Subpart OOO, 60.675(c) for monitoring emissions.
Recordkeeping: In accordance with the applicable requirements of 40 CFR 60, Subpart
OOO, 60.676(f). Records of any periodic opacity dete~qninations will be maintained.
Reporting: In accordance with the applicable requirements of 40 CFR 60, Subpart OOO.
Opacity test results will be submitted to the NMED.

A407 Storage Silos (activated carbon~ fly ash)
A. Activated Carbon Silo Baghouses (Units Eg01, E902, E903, and E904)
Requirement: Activated Carbon for Mercury emissions control

(1) Each of the activated carbon silos shall be equipped with a baghouse operated according
to manufacturer’s guidelines and specification. The baghouse shall have a design PM
emission rate of 0.0092 grains/scf or less and a design baghou~,;e exhaust flow rate of 578
scfm.

(2) The activated carbon shall be introduced into the exhaust stream prior to the baghouse
used to control particulate matter from the respective boilers.
(3) Each activated carbon baghouse shall be equipped and operated with a device to
continuously monitor the pressure differential across the baghouse to insure continued
compliance.
Monitoring: PNM shall monitor the pressure drop across each activated carbon silo baghouse
whenever the silos are loaded. The data capture rate shall be no less than once every six
minutes. At a minimum the :record shall include the silo designation, date, time, pressure
differential, and in the event that the pressure differential is not continually monitored, the silo
loading status (fan on or off).
Recordkeeping: PNM shall fi~llow the General Recordkeeping requirement in Section B 109.
(1) PNM shall keep manufacturer’s documentation onsite indicting that each activated carbon
silo baghouse was designed to control PM emissions 0.0092 grains/scf or less and design
baghouse exhaust flow rate is 578 scfm.
(21) PNM shall keep records of the pressure drop across each activated carbon silo baghouse.
(31) PNM shall keep the manufacturer’s documentation onsite that indicates the proper range
that the pressure drop should be during normal operations of each activated carbon silo
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baghouse.
Reporting: No reporting required in accordance with Section B 110 of this permit.
B. Fly Ash!Limestone :Silo Baghouses
Requirement: The fly ash silo loading (E505, E506, E518, and E519) and limestone silo
loading (E803) shall be equipped and operated with baghouses. The baghouses shall be
equipped and operated with devices to monitor the differential pressure drop across the
baghouse. The control devices shall be operated and maintained in accordance with
manufacturer’s specifications, including specifications for pressure drop, in order to achieve a
minimum 99.5% control of TSP, PMt0, and PM emissions. Compliance with these
requirements shall be determined using data generated and by Department inspections of the
unfits.
Monitoring: The permittee shall monitor emissions by measuring the pressure drop across
each filter, daily. PNM shall monitor and record the, pressure drop across each fly ash silo
baghouse (Units 505 and 506). For baghouse associated with the Units E505, E506, E518,
E519 and E803, PNM shall monitor the differential pressure drop across the baghouses daily.
(Units 505 and 506).
Recordkeeping: In accordance with Section B109, PNM shall record the daily pressure drop
measurements tbr each baghouse.
Reporting: No reporting required in accordance with Section B1113 of this permit.
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PART B GENERAL CONDITIONS
BIO0 Introduction
A.

Ao

The Department has reviewed the permit application for the proposed
construction/modification/revision and has determined that the provisions of the Act
and ambient air quality standards will be met. Conditions have been imposed in this
permit to assure continued compliance. 20.2.72.210.D NMAC, states that any term
or condition imposed by the Department on a permit is enforceable to the same
extent as a regulation of the Environmental Improvement Board.

The contents of a permit application specifically identified by the Department shall
become the terms and conditions of the permit or permit revision. Unless modified
by conditions of this permit, the permittee shall construct or modify and operate the
Facility in accordance with all representations of the application and supplemental
submittals that the Department relied upon to determine compliance with applicable
regulations and ambient air quality standards. If the Detz, artment relied on air quality
modeling to issue this permit, any change in the parameters used for this modeling
shall be submitted to the Department for review. Upon the Department’s request, the
permittee shall submit additional modeling for review by the Department. Results of
that review may require a permit modification. (20.2.72.210.A NMAC)

Bo

Any future physical changes, changes in the method of operation or changes in
restricted area may constitute a modification as defined by 20.2.72 NMAC,
Construction Permits. Unless the source or activity is exempt under 20.2.72.202
NMAC, no modification shall begin prior to issuance of a permit. (20.2.72 NMAC
Sections 200.A.2 and E, and 210.B.4)

Co

Changes in plans, specifications, and other representations stated in the application
documents shall not be made if they cau~,;e a change in the method of control of
emissions or in the character of emissions, will increase the discharge of emissions or
affect modeling results. Any such proposed changes shall be submitted as a revision
or modification. (20.2.72 NMAC Sections 200.A.2 and E, and 210.B.4)

Do

The permittee shall establish and main’lain the property’s Restricted Area as
identified in plot plan submitted with the application. (20.2.72 NMAC Sections
200.A.2 and E, and 210.B.4)

Applications for permit revisions and modifications shall be submitted to:
Program Manager, Permits Section
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New Mexico Environment Department
Air Quality Bureau
1301 Siler Road, Building B
Santa Fe, New Mexico 87507--3113
Fo

At all times, including periods of startup, shutdown, and malfunction, owners and
operators shall, to tlhe extent practicable, maintain and operate the source including
associated air pollution control equipment in a manner consistent with good air
pollution control practice for minimizing emissions. (20.2.7.109, 20.2.72.210.A,
20.2.72.210.B, 20.2.72.210.C, 20.2.72.210.E NMAC) The establishment of
allowable malfunction emission limits does not supersede this requirement.

B102 Authority
No

Bo

This permit is issued pursuant to the Air Quali[ty Control Act (Act) and regulations
adopted pursuant to the Act including Title 20, Chapter 2, Part 72 of the New Mexico
Administrative Code (NMAC), (20.2.72 NMAC), Construction Permits and is
enforceable pursuan,t to the Act and the air quality control regulations applicable to
this source.
The Department is the Administrator for 40 CFR Parts 60, 61, and 63 pursuant to the
delegation and exceptions of Section 10 of 20.2,.77 NMAC (NSPS), 20.2.78 NMAC
(NESHAP), and 20.2.82 NMAC (MACT).

BI03 Annual Fee
A.

The Department will assess an annual fee for this Facifity. The regulation 20.2.75
NMAC set the fee amount at $1,500 through 2004 and requires it to be adjusted
annually for the Consumer Price Index on January 1. The current fee amount is
available by contacting the Department or can b.e found on the Department’s website.
The AQB will invoice the permittee for the annual fee amount at the beginning of
each calendar year. This fee does not apply to sources which are assessed an annual
fee in accordance with 20.2.71 NMAC. l:or sources that satisfy the definition of
"small business" in 20.2.75.7.F NMAC, this annual fee will be divided by two.
(20.2.75.11 NMAC)

No

All fees shall be remitted in the form of a corporate check, certified check, or money
order made payable,, to the "NM Environment Department, AQB" mailed to the
address shown on ~:he invoice and shall be accompanied by the remittance slip
attached to the invoice.
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B104 Appeal Procedures
Ao

Any person who participated in a permitting action before the Department and who is
adversely affected by such permitting action, may file a petition for hearing before
the Environmental Improvement Board. The petition shall be made in writing to the
Environmental Improvement Board within thirty (30) days from the date notice is
given of the Department’s action and shall specify the portions of the permitting
action to which the, petitioner objects, certify that a copy of the petition has been
mailed or hand-delivered and attach a copy oftlhe permitting action for which review
is sought. Unless. a timely request for hearing is made, the decision of the
Department shall be final. The petition shall be copied simultaneously to the
Department upon receipt of the appeal notice. ]If the petitioner is not the applicant or
permittee, the petitioner shall mail or ha~ad-deliver a copy of the petition to the
applicant or permittee. The Department shall certify the administrative record to the
board. Petitions for a hearing shall be sent to: (20.2.72.207.F NMAC)
Secretary, New Mexico Environmental Improve.ment Board
1190 St. Francis Drive, Runnels Bldg. Rm. N2153
P.O. Box 5469
Santa Fe, New Mexico 87502

BI05 Submittal of Reports and Certifications
A.

Stack Test Protoco’~[s and Stack Test Rep,~rts shall be submitted electronically to
Stacktest.AOB@state.nm.us or as directed by the Department.
Excess Emission Reports shall be
submitted electronically to
eereports.aqb@state.nm.us. (20.2.7.110 NMAC)

Co

Regularly scheduled reports shall be submit-led to:
Manager, Compliance and Entbrcement Section
New Mexico Environment Department
Air Quality Bureau
1301 Siler Road, Building B
Santa Fe, New Mexico 87507-3113

B106 NSPS and/or MACT Startup~ Shutdown~ and Malfunction Operations
A.

If a facility is subject to a NSPS standard irt 40 CFR 60, each owner or operator that
installs and operates a continuous monitoring device required by a NSPS regulation
shall comply with the excess emissions repc,rting requirements in accordance with 40
CFR 60.7(c), unless specifically exempted in the, applicable subpart.
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If a facility is subject to a NSPS standard in 40 CFR 60, then in accordance with 40
CFR 60.8(c), emissiions in excess of the level of the applicable emission limit during
periods of startup, shutdown, and malfunction shall not be considered a violation of
the applicable emission limit unless otherwi se specified in the applicable standard.

If a facility is subject to a MACT standard in 40 CFR 63, then the facility is subject
to the requirement for a Startup, Shutdown and Malfuntction Plan (SSM) under 40
CFR 63.6(e)(3), unless specifically exempted in the applicable subpart.
B107 Startup~ Shutdown~ and Maintenance Operations
A.

The establishment of permitted startup, shutdown, and maintenance (SSM) emission
limits does not supersede the requirements of 20.2.7.14.A NMAC. Except for
operations or equipment subject to Condition 13,106, the permittee shall establish and
implement a plan to minimize emissions during routine or predictable start up, shut
down, and scheduled maintenance (SSM work practice., plan) and shall operate in
accordance with the procedures set forth in the plan. (SSM work practice plan.
(20.2.7.14.A NMAC)

B108 General Monitorin~ Requirements
A.

These requirements do not supersede or relax requirements of federal regulations.

go

The following monitoring requirements shall be used to determine compliance with
applicable requirements and emission limits. Any sampling, whether by portable
analyzer or EPA reference method, that measures an emission rate over the
applicable averaging period greater than an ernission limit in this permit constitutes
noncompliance with this permit. The Department may require, at its discretion,
additional tests pursuant to EPA Referenc, e Methods at any time, including when
sampling by portable analyzer measures an emission rate greater than an emission
limit in this permit; but such requirement shall not be construed as a determination
that the sampling by portable analyzer does not establi.sh noncompliance with this
permit and shall not stay enforcement of such noncompliiance based on the sampling
by portable analyzer.
If the emission unit is shutdown at the time when periodic monitoring is due to be
accomplished, the permittee is; not required to restart the unit for the sole purpose of
performing the monitoring. Using electronic or written mail, the permittee shall
notify the Department’s Compliance and Enforcement Section of a delay in emission
tests prior to the deadline for accomplishing the tests. Upon recommencing operation,
the permittee shall submit any pertinent pre-test notification requirements set forth in
the current version .of the Department’s Standard Operating Procedures For Use Of
Portable Analyzers in Performance Test, and shall accomplish the monitoring.
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The requirement for monitoring during any monitoring period is based on the
percentage of time that the unit has operated. However, to invoke monitoring
exemptions at B 108.D(2), hours of operation shall be monitored and recorded.

Do

(1)

If the emission unit has operated for mc,re than 25% of a monitoring period, then
the permittee shall conduct monitoring during that period.

(2)

If the emission unit has operated for 25% or less of a monitoring period then the
monitoring is not required. After two successive periods without monitoring, the
permittee shall conduct monitoring during the next period regardless of the time
operated during llhat period, except that for any monitoring period in which a unit
has operated for less than 10% of the ~nonitoring period, the period will not be
considered as one of the two successive periods.
If invoking the monitoring period exemption in B108.D(2), the actual operating
time of a unit shall not e, xceed the monitoring period required by this permit
before the required monitoring is performed. For example, if the monitoring
period is annual, the operating hours of the unit shall not exceed 8760 hours
before monitoring is conducted. Regardless of the time that a unit actually
operates, a minimum of one of each type of monitoring activity shall be
conducted during any five-year period.

(3)

go

For all periodic monitoring events, except when a federal or state regulation is more
stringent, three test runs shall be conducted at 90% or greater of the unit’s capacity as
stated in this permit,, or in the permit application if not in the permit, and at additional
loads when requested by the Department. If the 90% capacity cannot be achieved,
the monitoring will be conducted at the maximum achievable load under prevailing
operating conditions except when a federal or state regulation requires more
restrictive test conditions. The load and the parameters used to calculate it shall be
recorded to document operating conditions and shall be included with the monitoring
report.

Fo

When requested by the Department, the perrnittee shall provide schedules of testing
and monitoring activities. Compliance tests from previous NSR and Title V permits
may be re-imposed if it is deemed necessary by the Department to determine whether
the source is in compliance with applicable regulations or permit conditions.

Go

If monitoring is new or is in addition to ~nonitoring imposed by an existing
applicable requirement, it shall become effective 120 days after the date of permit
issuance. For emission units that have not commenced operation, the associated new
or additional monitoring shall not apply until 120 days after the units commence
operation. All pre-existing monitoring requirernents incorporated in this permit shall
continue to apply from the date of permit issuance.
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B109 General Recordkeepiug Requirements
Ao

The permittee shall maintain records to assure .and verify compliance with the terms
and conditions of this permit and any other applicable requirements that become
effective after permit issuance. The minimum information to be included in these
records is:
equipment identification (include make, model and serial number for all tested
(1)
equipment and emission controls);
(2)

date(s) and time(s) of sampling or measurements;

(3)

date(s) analyses were performed;

(4)

the qualified entity that performed the analyses;

(5)

analytical or test methods used;

(6)
(7)

results of analyses or tests; and
operating conditions existing at the time of sampling or measurement.
Except as provided in the Specific Conditions, :records shall be maintained on-site or
at the permittee’s local business office for a minimum of’ two (2) years from the time
of recording and shall be made available to Department personnel upon request.
Sources subject to 20.2.70 NMAC "Operating Permits" Shall maintain records on-site
for a minimum of five (5) years from the time of recording.

Malfunction emissions and routine and predictable emissions during startup,
shutdown, and scheduled maintenance (SSM):

C°

The permittee shall keep records of all events subject to the plan to minimize
emissions during routine or predictable SSM. (20.2.7.14.A NMAC)

(2)

If the facility has allowable,’ SSM emission limits in this permit, the permittee shall
record all SSM events, including the date, the start time, the end time, and a
description of the event. This record also shall include a copy of the
manufacturer’s, or equiwdent, documentation showing that any maintenance
qualified as scheduled. Scheduled maintenance is an activity that occurs at an
established frequency pursuant to a written protocol published by the
manufacturer or other reliable source. The authorization of allowable SSM
e~nissions does not supersede any applicable federal or state standard. The most
stringent requirement applies.

(3)

If the facility has allowable malfunction emission limits in this permit, the
permittee shall record all malfunction events to be applied against these limits,
including the date, the start time, the end time, and a description of the event.
Malfunction means any sudden, infrequent, and :not reasonably preventable
failure of air pollution control and monitoring equipment, process equipment, or a
process to operate in a normal or usual manner which causes, or has the potential
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to cause, the emission limitations in an applicable standard to be exceeded.
Failures that are caused in part by poor maintenance ,or careless operation are not
malfunctions. (40 CFR 63.2, 20.2.7.7.E NMAC) The authorization of allowable
malfunction emissions does not supersede any applicable federal or state standard.
The most stringent requirement applies. This authorization only allows the
permittee to avoid submitting reports under 20.2.7 NMAC for total annual
emissions that are below the authorized ilimit.

Bll0 General Reporting Requirements
(20.2.72 NMAC Sections 210 and 212)
Records and reports shall be maintained on-siite unless specifically required to be
submitted to the Department or EPA by another condition of this permit or by a state
or federal regulation. Records for unmanned sites may be kept at the nearest
company office.

Ao

The permittee shall notify the Department’s,; Compliance Reporting Section using the
current Submittal Form posted to NMED’~,; Air Quality web site under Compliance
and Enforcement/Submittal F’orms in writing of, or provide the Department with
(20.2.72.212.A and B):

(1)

the anticipated date of initial startup of each new or modified source not less than
thirty (30) days prior to the date. Notification may occur prior to issuance of the
permit, but actual startup shall not occur earlier than the permit issuance date;

(2)

after receiving authority to construct, the equipment serial number as provided by
the manufacturer’ or permanently affixed if shop-built and the actual date of initial
startup of each new or modified source witlhin fifteen (15) days after the startup
date; and

(3)

the date when each new or modified emiission source reaches the maximum
production rate at which it will operate within fifteen (15) days after that date.

The permittee shall notify the Department’s,; Permitting Program Manager, in writing
of, or provide the Department with (20.2.72.212.C and D):
(1)

any change of operators or any equipment substitutions within fifteen (15) days of
such change;

(2)

any necessary update or correction no more than sixty (60) days after the operator
knows or should have known of the condition necessitating the update or
correction of the permit.

Results of emission tests and monitoring fc,r each pollutant (except opacity) shall be
reported in pounds per hour (unless otherwise specified) and tons per year. Opacity
shall be reported in percent. The number c,f significant figures corresponding to the
full accuracy inherent in the te, sting instrument or Method test used to obtain the data
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shall be used to calculate and report test results in accordance with 20.2.1.116.B and
C NMAC. Upon request by the Department, CEMS and other tabular data shall be
submitted in editable, MS Excel format.
E.

The permittee shall submit reports of excess emissions in accordance with
20.2.7.110.A NMAC.

Bill General Testin~ Requirements
Compliance Tests

Ao

(1)

(2)

Compliance test requirements from previous permit,,; (if any) are still in effect,
unless the tests have been satisfactorily completed. Compliance tests may be reimposed if it is deemed necessary by the Department to determine whether the
source is in compliance with applicable regulations or permit conditions. (20.2.72
NMAC Sections 210.C and 213)
Compliance tests shall be conducted within sixty (60) days after the unit(s)
achieve the maximum normal production rate. If the maximum normal
production rate does not occur within one hundred twenty (120) days of source
startup, then the tests must be conducted no later than one hundred eighty (180)
days after initial startup of the source.

(3)

Unless otherwise, indicated by Specific Conditions or regulatory requirements, the
default time period for each test run shall be at ]least 60 minutes and each
performance tesl! shall consist of three separate runs using the applicable test
method. For the purpose of determining compliance with an applicable emission
limit, the arithmetic mean of results of the three runs shall apply. In the event that
a sample is accidentally lost or conditions occur in which one of the three runs
must be discontinued because of forced shutdown, failure of an irreplaceable
portion of the sample train, extreme meteorological conditions, or other
circumstances, beyond the owner or operator’s control., compliance may, upon the
Department approval, be determined using the arithmetic mean of the results of
the two other runs.

(4)

Testing of emissions shall be conducted with the emissions unit operating at 90 to
100 percent of the maximum operating: rate allowed[ by the permit. If it is not
possible to test at that rate, the source may test at a lower operating rate, subject to
the approval of the Department.

(5)

Testing performed at less than 90 percent of permitted capacity will limit
emission unit operation to 110 percent of the tested capacity until a new test is
conducted.

(6)

If conditions change such that unit operation above 1 l0 percent of tested capacity
is possible, the source must submit a protocol to the Department within 30 days of
such change to conduct a new emissions test.
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EPA Reference Method Tests

(1)

All compliance tests required by this permit, unless otherwise specified by
Specific Conditions of this permit, shall be conducted in accordance with the
requirements of CFR Title 40, Part 60., Subpart A, General Provisions, and the
following EPA Reference Methods as specified hy CFR Title 40, Part 60,
Appendix A:
(a)

Methods 1 through 4 for stack g~Ls flowrate

(b)

Method 5 for TSP

(c)
(d)

Method 6C and 19 for SO2

(e)

Method 9 for opacity

(0

Method 1l 0 for CO

(g)

Method ][ 9 may be used in lieu of Methods 1-4 for stack gas flowrate upon
approval of the Department. A justification for this proposal must be
provided along with a contemporaneous fuel gas analysis (preferably on
the day ,of the test) and a recent fuel flow meter calibration certificate
(within the most recent quarter).

Method ’7E for NOx (test results shall be expressed as nitrogen dioxide
(NO2) using a molecular weight of 46 lb/lb-mol in all calculations (each
ppm of NO/NO2 is equivalent to 1.194 x 10-7 lb/SCF)

Method 7E or 20 for Turbines per 60.335 or 60.4400

(2)

(i)

Method 29 for Metals

(.j)

Method 201A for filterable PMlc. and PM2.5 (Dry Stacks)

(k)

Method 5, 5B or 5I for filterable PM~0 and PM2.5 (Wet Stacks)

(1)

Method 202 for condensable PM

(m)

Method 320 for organic Hazardous Air Pollutants (HAPs)

(n)

Method 25A for VOC reduction efficiency

Alternative testrnethod(s) may be used if the Department approves the change
Periodic Monitoring and Portable Analyzer Requirements

C.

(1)

Periodic emissic,ns tests (periodic monitoring) may be conducted in accordance
with EPA Reference Methods or by utilizing a portable analyzer. Periodic
monitoring utilizing a portable analyzer shall be conducted in accordance with the
requirements of ASTM D 6522-00. However, if a fiacility has met a previously
approved Department criterion for portable analyzers, the analyzer may be
operated in accordance with that criterion until it is replaced.
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Unless otherwise indicated by Specific Conditions or regulatory requirements, the
default time period for each test run shall be as follows:
(a) For quarterly monitoring, at least 20 minutes

(b) For annual monitoring, at least 60 minutes
Each performance test shall consist of three separate runs. The arithmetic mean
of results of the three runs shall be used to determine compliance with the
applicable emission limit

(3)

(4)

(5)

Testing of emissions shall be conducted with the emissions unit operating at 90 to
100 percent of lhe maximum operating rate allowed by the permit. If it is not
possible to test at that rate, the source may test at a lower operating rate, subject to
prior approval of the Department.
During emissions tests, pollutant, O2 concentration and fuel flow rate shall be
monitored and recorded. ]’his information shall be included with the test report
furnished to the Department.
Pollutant emission rate shall be calculated in accordance with 40 CFR 60,
Appendix A, Method 19 utilizing fuel. flow rate (scf) and fuel heating value
(Btu/scf) obtained during the test.

Test Procedures:
The permittee shall notify the Department’s Program Manager, Compliance and
Enforcement Section at least thirty (30) days before the test date and allow a
representative of the Department to be present at the test.

Do

(2)

Equipment shall be tested in the "as found" condition. Equipment may not be
adjusted or tuned prior to any test for the purpose of lowering emissions, and then
returned to previous settings or operating conditions a?ter the test is complete.

(3)

Contents of test notifications, protocols and test reports shall conform to the

format specified by the Department’s Universal Tes~t Notification, Protocol and
Report Form and Instructions. Current forms and instructions are posted to
NMED’s Air Quality web site under Compliance and Enforcement Testing.
(4)

The permittee shall provide (a) sampling ports adequate for the test methods
applicable to the facility, (b) safe sampling platforms, (c) safe access to sampling
platforms and (d) utilities for sampling and testing equipment.

(5)

The stack shall be of sufficient height m~d diameter and the sample ports shall be
located so that a representative test of the emissions can be performed in
accordance with the requirements of EPA Method 1 or ASTM D 6522-00 as
applicable.

(6)

Where necessary to prevent cyclonic flow in the stack, flow straighteners shall be
installed
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Unless otherwise, indicated by Specific Conditions or regulatory requirements, test
reports shall be’, submitted to the Department no later than 30 days after
completion of the test.

Bl12 Compliance
A.

The Department shall be given the right to enter the facility at all reasonable times to
verify the terms and conditions of this per~nit. Required records shall be organized
by date and subject matter and shall at all times be readily available for
inspection. The permittee, upon verbal or written request from an authorized
representative of the Department who at.pears at the facility, shall immediately
produce for inspection or copying any records required to be maintained at the
facility. Upon written request at other times, the pe~rnittee shall deliver to the
Department paper or electronic copies of any and all required records maintained on
site or at an off-site location. Requested records shall be copied and delivered at the
permittee’s expense., within three business days from receipt of request unless the
Department allows additional time. Required records may include records required
by permit and other information necessary to demonstrate compliance with terms and
conditions of this pe.rmit. (NMSA 1978, Section 74-2-13)

Bo

A copy of the most recent permit(s) issued by the Department shall be kept at the
permitted facility or’ (for unmanned sites) at the nearest company office and shall be
made available to Department personnel for iinspection upon request.
(20.2.72.210.B.4 NMAC)

Co

Emissions limits associated ~vith the enertgy input of a Unit, i.e. lb/MMBtu, shall
apply at all times unless stated otherwise in a Specific Condition of this permit. The
averaging time for each emissions limit, including those based on energy input of a
Unit (i.e. lb/MMBtu) is one (1) hour unles~’~ stated otherwise in a Specific Condition
of this permit or in the applicable requirement that establishes the limit.

B|13 Permit Cancellation and Revocation
A.

Bo

The Department may revoke this permit if the applicant or permittee has knowingly
and willfully misrepresented a material fact in the application for the permit.
Revocation will be made in writing, and an administratiwe appeal may be taken to the
Secretary of the Department within thirty (30) days. Appeals will be handled in
accordance with the Department’s Rules Governing Appeals From Compliance
Orders.
The Department shall automatically cancel an3, permit fi~r any source which ceases
operation for five (5) years or more, or permanently. Reactivation of any source after
the five (5) year period shall require a new permit. (20.2.72 NMAC)
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The Department may cancel a permit if the construction or modification is not
commenced within two (2) years from the date of issuance or if, during the
construction or modification, work is suspended for a total of one (1) year. (20.2.72
NMAC)

B114 Notification to Subsequent Owners
Ao

The permit and conditions apply in the event of any change in control or ownership
of the Facility. No permit modification is required in such case. However, in the
event of any such change in control or ownership, the permittee shall notify the
succeeding owner of the permit and conditions and shall notify the Department’s
Program Manager, Permits Section of the change in ownership within fifteen (15)
days of that change. (20.2.72.212.C NMAC)

Bo

Any new owner or operator shall notify the Department’s Program Manager, Permits
Section, within thirty (30) days of assuming ownership, of the new owner’s or
operator’s name and! address. (20.2.73.200.F~.3 NMAC)

Bl15 Asbestos Demolition
Ao

Before any asbestos demolition or renovation work, the permittee shall determine
whether 40 CFR 61 Subpart M, National F, missions Standards for Asbestos applies.
If required, the permittee shall notify the, Department’s Program Manager,
Compliance and Enforcement Section usin~ forms furnished by the Department.

Bl16 Short Term Engine Replacement
A.

The following Alternative Operating Scenario (AOS) add[resses engine breakdown or
periodic maintenance and repair, which requires the use of a short term replacement
engine. The followiing requirements do not apply to engines that are exempt per
20.2.72.202.B(3) NMAC. Changes to exempt engines must be reported in
accordance with 20.2.72.202.B NMAC. A short term replacement engine may be
substituted for any engine allowed by this permit for no more than 120 days in any
rolling twelve month period per permitted engine. The compliance demonstrations
required as part of this AOS are in addition to any other compliance demonstrations
required by this perrait.
The permittee may temporarily replace an .existing e.ngine that is subject to the
emission limits set forth in this pex:~nit with another engine regardless of
manufacturer, model, and horsepower wi~Ihout modifying this permit. The
permittee shall submit written notification to the Department within 15 days of the
date of engine substitution according to condition B 110.C(1).
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(a)

The potential emission rates of the replacement engine shall be determined
using the replacement engine’s manufacturer specifications and shall
comply with the existing engine’s pe~qnitted emission limits.

(b)

The direction of the exhaust stack for the replacement engine shall be
either vertical or the same direction as for the existing engine. The
replacement engine’s stack height and flow parameters shall be at least as
effective in the dispersion of air pollutants as tlhe modeled stack height and
flow parameters for the existing permitted engine. The following equation
may be used to show that the replac, ement engine disperses pollutants as
well as the existing engine. The value calculated for the replacement
engine on the right side of the equation shall be equal to or greater than the
value for the existing engine on the left side of the equation. The
permitting page of the Air Quality Bureau website contains a spreadsheet
that performs this calculation.
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EXISTING ENGINE

REPLACMENT ENGINE

[(g) x (hl)] + [(vl)2/2] + [(c) x (TI~] <= [(g) x (h2)] + [(v2)2121 + [(c) x (T2)I
ql
q2
Where
g = gravitational constant =-- 32.2 ft/sec2
hl = existing stack height, feet
v 1 = exhaust velocity, existing engine, fi~et per second
c = specific heat of exhaust, 0.28 BTU/lb-degree F
T 1 = absolute temperature of exhaust, existing engine -- degree F + 460
q 1 = permitted allowable emission rate, existing engine, lbs/hour
h2 = replacement stack height, feet
v2 = exhaust velocity, replacement engine, tqeet per second
T2 = absolute temperature of exhaust, replacement engine = degree F + 460
q2 = manufacturer’s potential emission rate, replacement engine, lbs/hour
The permittee shall keep records showing t]hat the replacement engine is at least
as effective in the dispersion of air pollutants as the existing engine.
(c) Test measurement of NOx mad CO emissions from the temporary
replacement engine shall be performed in accordance with Section B111
with the exception of Condition B 111A(3) and B 111B for EPA Reference
Methods Tests or SectionB 111C for portable analyzer test measurements.
Compliance test(s) shall be conducted within fifteen (15) days after the
unit begins operation, and records of’ the results shall be kept according to
section B109.B. This test shall be performed even if the engine is
removed prior to 15 days on site.
These compliance tests are not required for an engine certified
under 40CFR60, subparts IIII, or JJJJ, or 40CFR63, subpart ZZZZ
if the permittee demonstrates that one of these requirements causes
such engine to comply with all emission limits of this permit. The
permittee shall submit this demonstration to the Department within
48 hours of placing the new unit into operation. This submittal
shall include documentation that the engine is certified, that the
engine is within its use:~ul life, as defined and specified in the
applicable requirement, and shall include calculations showing that
the applicable emissions standards result in compliance with the
permit limits.
ii.

These compliance tests are not required if a test was conducted by
portable analyzer or by EPA Method test (including any required
by 40CFR60, subparts IIII and JJJJ and 40CFR63, subpart ZZZZ)
within the last 12 months. These previous tests are valid only if
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conducted at the same c.r lower elevation as the existing engine
location prior to commencing operation as a temporary
replacement. A copy of the test results shall be kept according to
section B 109.B.

(d)

Compliance tests for NOx and CO shall be conducted if requested by the
Department in writing to determine whether the replacement engine is in
compliance with applicable regulations or permit conditions.

(e)

Upon determining that emissions data developed according to B 116.A. 1 (c)
fail to indicate compliance with either the NOx or CO emission limits, the
permittee shall notify the Department within 48 hours. Also within that
time, the permittee shall implement one of the following corrective
actions:

The engine shall be adjusted to reduce NOx and CO emissions and
tested per Bll6.A.I(c) to demonstrate compliance with permit
limits.
ii.

The engine shall discontinue operation or be replaced with a
different unit.

(2)

Short term replacement engines, whether of the same manufacturer, model, and
horsepower, or of a different manufacturer, model, or horsepower, are subject to
all federal and state applicable requireraents, regardless of whether they are set
forth in this permit (including monitoring and recordkeeping), and shall be subject
to any shield afforded by this permit.

(3)

The permittee slhall maintain a conternporaneous record documenting the unit
number, manufacturer, model number, horsepower, emission factors, emission
test results, and serial number of any existing engine that is replaced, and the
replacement engine. Additionally, the record shall document the replacement
duration in days, and the beginning and ,end dates of the short term engine

replacement.
(4)

Bo

(1)

The permittee shall maintain records of a regulatory applicability determination
for each replacement engine (including 40CFR60, subparts IIII and JJJJ and
40CFR63, subpart ZZZZ) and shall comply with all associated regulatory
requirements.
Additional requirements for replacement of engines at sources that are major as
defined in regulation 20..2.74 NMAC, Permits - Prevention of Significant
Deterioration, section 7.AF. For sources that are major under PSD, the total
cumulative operating hours of the replacement engine shall be limited using the
following procedure:

Daily, the actual emissions from the replacement engine of each pollutant
regulated by this permit for the existing engine shall be calculated and recorded.
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The sum of the total actual emissions since tlhe commencement of operation of the
replacement engine shall not exceed the significant emission rates in Table 2 of
20.2.74 NMAC, section 502 for the time that the replacement engine is located at
the facility.

C. All records required by this section shall be kept according to section B 109.
PART C

MISCELLANEOUS

CI00 Supporting On-Line Documents
Copies of the following documents can be downloaded from NMED’s web site under
Compliance and Enforcement or requested from the Bureau.

Ao

(1)

Excess Emission Form (for reporting deviations and emergencies)

(2)

Universal Stack Test Notification, Protocol and Report Form and Instructions

(3)

SOP for Use of Portable Analyzers in Perfol~mance Tests

C101 Definitions
"Daylight" is defined as the time period between sunrise and sunset, as defined by
the Astronomical Applications Department of the U.S. Naval Observatory. (Data for
one day or a table of sunrise/sunset f~r an entire year can be obtained at
http://aa.usno.navy.mil/. Alternatively, these times can be obtained from a Farmer’s
Almanac or from http://www.almanac.com/rise/).
Bo

Co

"Exempt Sources" and "Exempt Activities" is’, defined as those sources or activities
that are exempted in accordance with 20.2.72,202 NMAC. Note; exemptions are
only valid for most 20.2.72 NMAC permitting actions.

"Fugitive Emission" means those emissions, which could not reasonably pass
through a stack, chimney, vent, or other functionally equivalent opening.
"Insignificant Activities" means those activities which have been listed by the
department and approved by the administrator as insignificant on the basis of size,
emissions or production rate. Note; insignificant activities are only valid for 20.2.70
NMAC permitting actions.

Eo

"Natural Gas" is defined as a naturally occurring fluid mixture of hydrocarbons that
contains 20.0 grains or less of total sulfur per 100 standard cubic feet (SCF) and is
either composed of at least 70% methane by volume or has a gross calorific value of
between 950 and 1100 Btu per standard cubic foot. (40 CFR 60.631)
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"Natural Gas Liquids" means the hydrocarbons, such as ethane, propane, butane,
and pentane, that are extracted from field gels. (40 CFR 60.63 l)
"National Ambient air Quality Standards" means, unless otherwise modified, the
primary (health-related) and secondary (welfare-based) federal ambient air quality
standards promulgated by the US EPA pursuant to Section 109 of the Federal Act.

"Night" is the time period between sunse, t and sunrise, as defined by the
Astronomical Applications Department of the U.S. Naval Observatory. (Data for one
day or a table of sunrise/sunset for an entire year can be obtained at
http:!/aa.usno.navv.mil/. Alternatively, the.~e times can be obtained from a Farmer’s
Almanac or from http://www.almanac.com/risei).
"Night Operation or Operation at Night" i:s operating a source of emissions at
night.

Jo

"NO2" or "Nitrogen dioxide" means the chemical compound containing one atom of
nitrogen and two atoms of oxlygen, for the purposes of ambient determinations. The
term "nitrogen dioxide," for the purposes of stack emissions monitoring, shall
include nitrogen dioxide (the chemical compound containing one atom of nitrogen
and two atoms of oxygen), nitric oxide (the chemical compound containing one atom
of nitrogen and one atom of oxygen), and other oxides of nitrogen which may test as
nitrogen dioxide and is sometimes referred 1:o as NOx or NOx. (20.2.2 NMAC)

K.

"NOx" see NO2

Lo

"Potential Emission Rate" :means the emission rate of a source at its maximum
capacity to emit a regulated air contaminant under its physical and operational
design, provided any physical or operational limitation on the capacity of the source
to emit a regulated air contaminant, including air pollution control equipment and
restrictions on hours of operation or on the type or amount of material combusted,
stored or processed, shall be treated as p~rt of its physical and operational design
only if the limitation or the effect it would, have on emissions is enforceable by the
department pursuant to the Air Quality Control .Act or the’, federal Act.

Mo

No

"Restricted Area" is an area to which public entry is effi~ctively precluded. Effective
barriers include continuous fencing, continuous walls, or other continuous barriers
approved by the Department, such as rugged physical terrain with a steep grade that
would require special equipment to traw:rse. If a large property is completely
enclosed by fencing, a restricted area within the property may be identified with
signage only. Public roads cannot be part of a Restricted Area.

"Shutdown", for requirements under 20.2.72 NMAC, means the cessation of
operation of any air pollution control equipment, process equipment or process for
any purpose, except routine phasing out of batch process units.
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"SSM", for requirements under 20.2.7 NMAC, means routine or predictable startup,
shutdown, or scheduled maintenance.
(1)

"Shutdown", for requirements under 20.2.7 NMAC, means the cessation of
operation of any air pollution control equipment or process equipment.

(2)

"Startup", for requirements under 20.2.7 NMAC, means the setting into
operation of any air pollution control equipment or process equipment.
"Startup", for requirements under 20.2.72. NMAC, means the setting into operation
of any air pollution control equipment, process equipment or process for any
purpose, except routine phasing in of batch process units.

C102 Acronyms
2-stroke lean burn
2SLB .........................................................................................................
4-stroke lean burn
4SLB .........................................................................................................
4SRB ..........................................................................................................
4-stroke rich burn
actual cubic feet per minute
acfm ............................................................................................
AFR.....................................................................................................................
air fuel ratio
AP-42 ............................................................................
EPA Air Pollutant Emission Factors
Air Quality Bureau
AQB .........................................................................................................
Air Quality Control Region
AQCR ........................................................................................
ASTM .............................................................
American Society for Testing and Materials
BTU .......................................................................................................
British Thermal Unit
CAA.............................................................
Clean Air Act of 1970 and 1990 Amendments
continuous emissions monitoring
CEM ..................................................................................
cfh ............................................................................................................
cubic feet per hour
cfm ........................................................................................................
cubic feet per minute
Code of Federal Regulation
CFR ............................................................................................
CI .........................................................................................................
compression ignition
carbon monoxides
CO .............................................................................................................
continuous opacity monitoring system
COMS ......................................................................
EIB ................................................................................
Environmental Improvement Board
EPA ..........................................................
United States Environmental Protection Agency
gr./100 cf ...........................................................................
grains per one hundred cubic feet
gr./dscf ..............................................................................
grains per dry standard cubic foot
GRI ......................................................................................................
Gas Research Institute
HAP ....................................................................................................
hazardous air pollutant
hp ........................................................................................................................
horsepower
H~S ...............................................................................................................
hydrogen sulfide
IC ...........................................................................................................
internal combustion
KW/hr .......................................................................................................
kilowatts per hour
pounds per hour
lbihr ...............................................................................................................
lb/MMBtu .............................................................
pounds per million British Thermal Unit
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MACT ............................................................. Maximum Achievable Control Technology
MMcf/hr .......................................................................................million cubic feet per hour
MMscf ..........................................................................................million standard cubic feet
N/A ................................................................................................................... not applicable
NAAQS ................................................................. National Ambient Air Quality Standards
NESHAP ................................. National Emission Standards l-or Hazardous Air Pollutants
NG ........................................................................................................................ natural gas
NGL .......................................................................................................... natural gas liquids
NMAAQS ......................................................New Mexico Ambient Air Quality Standards
NMAC ............................................................................. New Mexico Administrative Code
NMED ..................................................................... New Mexico Environment Department
NMSA .................................................................................. New Mexico Statues Annotated
NOx ................................................................................................................nitrogen oxides
NSCR .................................................................................. non-selective catalytic reduction
NSPS .............................................................................. New Source Performance Standard
NSR ........................................................................................................ New Source Review
PEM ...................................................................................parametric emissions monitoring
PM ................................ particulate, matter (equivalent to TSP,. total suspended particulate)
PM10 ....................................................... particulate matter 10 microns and less in diameter
PM2.5 ..................................................... particulate matter 2.5 microns and less in diameter
pph .................................................................................................................pounds per hour
ppmv .......................................................................................... parts per million by volume
PSD ......................................................................... Prevention of Significant Deterioration
RATA ............................................................................ Relatiw~ Accuracy Test Assessment
RICE ....................................................................reciprocating internal combustion engine
rpm ..................................................................................................... revolutions per minute
scfm ........................................................................................standard cubic feet per minute
SI ................................................................................................................... spark ignition
SO)_ .................................................................................................................. sulfur dioxide
SSM ................................................... Startup Shutdown Maintenance (see SSM definition)
TAP ........................................................................................................ Toxic Air Pollutant
TBD ..............................................................................................................to be determined
THC .......................................................................................................... total hydrocarbons
TSP .......................................................................................... Total Suspended Particulates
tpy ..................................................................................................................... tons per year
ULSD ..................................................................................................ultra low sulfur diesel
USEPA ..................................................... United States Environmental Protection Agency
UTM ......................................................Universal Transverse iMercator Coordinate system
UTMH ................................................................Universal Transverse Mercator Horizontal
UTMV ....................................................................Universal Transverse Mercator Vertical
VHAP ....................................................................................volatile hazardous air pollutant
VOC ........................................................................................... volatile organic compounds
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INTRODUCTION AND BACKGROUND

On February 15, 2013, PNM entered into a Term Sheet agreement with the U.S. Environmental Protection
Agency (EPA) and the State of New Mexico. Provisions specified in the Term Sheet reflect "a tentative
agreernent on technical terms and an appended corresponding timeline for action intended to address pollution
control requirements for the San Juan Generating Station under the Clean Air Act’s requirements for regional
haze and interstate transport for visibility." Among other requirements, the agreement requires PNM to submit a
new Best Available Retrofit Technology (BART) analysis to the New IViexico Environment Department
(NMED). The Term Sheet requires PNM to prepare a "five-factor BART analysis in accordance with the BART
Guidelines, and other EPA guidance, as applicable, including documentation relied upon in making the BART
determination."
EPA published guidelines for conducting a BART determination on July 6, 2005 (40 CFR Part 51 Appendix Y,
70 Fed.. Reg. 39156). The five basic steps ofa BART analysis are:
1. Identify All Available Retrofit Control Technologies.
2. Eliminate Technically InlSeasible Options.
3. Evaluate Control Effectiveness of Remaining Control Technologies.
4. Evaluate Impacts and Doc, ument Results.
5. Evaluate Visibility Impacts.

Step 4 of the five-factor BART analysis includes an evaluation of the compliance costs associated with each
technically feasible and available control technology. The BART Guidance includes the following three-step
approach to developing an equipment cost estimate: (1) identify the ,emissions units being controlled; (2) identify
design parameters for emission controls; and (3) develop cost estimates based on these design parameters.~ The
guidance document instructs that the basis for equipment cost estimates should be documented, either with data
supplied by an equipment vendor or by a referenced source such as EPA’s OAQPS Control Cost Manual.2 The
cost analysis should take into account any site-specific design or other conditions that affect the cost of a
particular control technology, provided that tlhe cost estimate includes documentation of any additional

See, 70 FR 39166, col. 2.
OAQPS Control Cost Manual, Fifth Edition, February 1996, EPA 453/B-96-001.
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information that was used for the cost calculations that affects assumptions regarding purchased equipment costs,
equipment life, replacement of major components, and any other element of t]he calculation that differs from the
Control Cost Manual.3

As part of its agreement to prepare a BART analysis for the San Juan .Generating Station (SJGS), PNM
contracted S&L to update previously prepared ,conceptual cost estimates for both selective catalytic reduction
(SCR) and selective non-catalytic reduction (SNCR) control systems. In 2011, S&L prepared a conceptual
design, cost estimate, and Engineer, Procuremen~t & Construction (EPC) specification to install SCR on all four
units; and in September 2012, S&L developed a scoping-le’vel cost estimates for SNCR. Based on PNM’s
request, S&L updated these costs estimates to reflect the approacl) described in EPA’s Control Cost Manual.
Cost estimates were prepared for the fbllowing control technology options:
Option 1 :

Installing selective catalytic reduction (SCR) control on all four units;

Option 2:

Installing selective non-catalytic reduction (SNCR) control on all four units; and

Option 3:

Installing SNCR on Units 1 & 4 and retiring Units 2 & 3.

This report provides a summary of the SCR and SNCR cost estimates prepared for SJGS, and includes an
overview of the approach, design parameters, and assumptions used to develop the cost estimates. Cost estimates
for each option, including capital costs, annual operating and maintenance (O&M) costs, and total annual costs
are included in Attachments A, B, andl C to the report, respectively.

2.

BART COST ESTIMATING

The Appendix Y BART Guidelines describe the methodology that should be used to determine control system
costs and to calculate control system cost effectiveness. The guidelines state that "[i]n order to maintain and
improve consistency, cost estimates should be based on the Co:atrol Cost Manual, where possible." The Control
Cost Manual describes the equipment and other directs costs that are typical]ly included in a cost estimate, and
provides cost factors that can be used to calculate certain indirect costs, ifneed!ed. Specific chapters are provided
for a number of add-on air pollution control systems, including both SNCR (Section 4.2 - NOx PostCombustion, Chapter 1) and SCR (Section 4.2, Chapter 2).

3 See, 70 FR 39166, col. 3, and footnote 15.
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With respect to cost-effectiveness ev~Lluations, the Control Cost Manual provides a methodology to calculate the
Total Annual Cost (TAC) associated with the air pollution control system. TAC includes three elements, and is
calculated using the following equation:

TAC -- DC + IC - RC (Cost Manual, equation 2-1, page 2-7)
Where:
DC = direct costs;
IC = indirect costs; and
RC = recovery credits
Direct costs are those that tend to be directly proportional (variable costs) or partially proportional (semi-variable
costs) to some measure of productivity (e.g., exhaust gas process by the control system per unit time). Direct
costs include raw materials (reagents),. utilities, waste treatment and disposal, maintenance materials, replacement
parts, and operating, supervisory, and maintenance labor. Indirect, or "fixed"’, annual costs are independent of
the lewel of production, and would be incurred even if the control system were, shut down. Indirect costs include
the capital recovery costs, administrative charges, property taxes, and insurance. Recovery credits account for
materials or energy recovered by the .control system, which may be sold, recycled, or reused to offset the direct
and indirect annual costs.
Capital recovery can represent a significant portion of the annual indirect costs, especially on large, capital
intensive air pollution control projects;. Capital recovery is an annualized cost of capital calculated as an annual
payment sufficient to finance total capital costs over the life of the investment:. The annualized capital recovery
cost is a function of the Total Capital Investment (TCI), operational life of the control technology, and an
appropriate discount interest rate that reflects the financial struclure of the applicants business.4
TCI inc, ludes all costs required to purchase equipment needed for the control system (purchased equipment cost),
the costs of labor and materials for installing that equipment (direct installation costs), costs for site preparation
and buildings, and certain other costs (indirect installation cosls).~ TCI also includes costs for working capital
and off-site facilities.~ Direct installation costs include costs for foundations and supports, erecting and handling
the equipment, electrical work, piping, insulation, and painting. Indirect installation costs include costs such as
engineering costs; construction and field expenses (i.e., cost for construction supervisory personnel, office

See, OAQPS Control Cost Manual, page 2-21.
Id. at page 2-5.
6Id.
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personnel, rental of temporary offices, etc.); contractor fees (fi~r construction and engineering firms involved in
the project); start-up and performanc, e test costs (to get the control system ~a~nning and to verify that it meets
performance guarantees); and contingencies.

The Control Cost Manual provides :flexibility, and is not so proscriptive as to explicitly exclude from a cost
estimate actual tangible costs that an applicant will incur as part of an air pollution control project. For example,
the manual states that "the user has to be able to exercise ’enginee, ring judgment’ on those occasions when the
procedures may need to be modified or disregarded;’’7 and that "the application of an appropriate [indirect capital
cost] factor requires the subjective application of the analyst’s best judgment.’’8 In addition, the Control Costs
Manual specifically states that for certain control systems (e.g., SCR reactors and FGD units) it deviates from its
standard approach of providing study level costs and, instead, provides a description of the factors that influence
TCI for the analyst to consider when dealing with a vendor quotation.9 The Control Cost Manual takes this
approach because "the control in question is either so large or so site-specific in design that suppliers design,
fabricate, and construct each control according to the specific needs of the facility.’’~°

3.

S&L’S CONTROL TECHNOLOGY COST ESTIMATES

PNM contracted S&L to prepare the following three cost esl:imates for NOx control options at its San Juan
Generation Station: (1) Selective Non-Catalytic Reduction (SNCR) control on SJGS Units 1, 2, 3, & 4; (2)
SNCR control systems on SJGS Units 1 & 4 only; and (3) SCR control on all ~bur units.

3.1

Emission Units and Control System Design Parameters

SJGS is located 15 miles west of Farmington, New Mexico. and is comprised of Units 1 and 2 (nominally
370 MW each) and Units 3 and 4 (nominally 544 MW each). All four units fire western subbituminous coal
produced at an adjacent mine. The steam generating units for Units 1 and 2 were manufactured by Foster
Wheeler Corporation and the steam generating units for Units. 3 and 4 were manufactured by The Babcock &
Wilcox Company. All four steam turbine generators were originally manufactured by General Electric. All four
units are designed with low-NOx burners and over-fired air sy~’,tems to control NOx emissions, activated carbon
injection for mercury control, pulse jet fabric filter baghouse control systems for particulate matter control, and

7 Id., at

page 1-7.
s/d., at page 2-28.
9 Id.,
]°
Id" at page 2-27.
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wet flue gas desulfurization (WFGD) for sulfur dioxide control. The units are also equipped with hot-side
electrostatic precipitators (ESPs) that were de-energized upon instal]lation of the baghouses.
Design and operating parameters affecting the design of both SCR and SNCR control technologies include, but
are not necessarily limited to boiler heat input, flue gas volumes and residence time, flue gas temperatures,
uncontrolled NOx emissions, and the design target NOx emission rates. Operating parameters for the San Juan
units were developed based on Process Information (P1) data available from the station, as well as experience
from similar control technology projects. Design and operating parameters used as the basis of the SCR and
SNCR cost estimates are summarized in Table 1.

Table 1. SJGU Units 1, 2, 3, & 4 Design & Operating Parameters
Variable
Gross Load
Minimum Load
Heat Input
02 at Economizer
Outlet
Air H20
Ash-Boiler
Ambient Pressure
Ambient Temp
Economizer Outlet
Pressure
Boiler SO2 to SO3
oxidation
SCR SO2 to SO3

Oxidation
Economizer Outlet
Temperature
Minimum Load
Temperature
Inlet Ash Loading
Maximum Inlet NOx
Average Inlet NOx
NOx Emission Limit
(SCR)
SCR Pressure Drop
NH3 ’Slip (SCR)
NOx Emission Limit
(SNCR)
NH3 Slip (SNCR)

Units
MW
MW
mmBtu!hr
%vol (set)

Plant Operating Data
Unit 1
Unit 2
370
370
144
144
3,707
3,688
3.36
2.67

Unit 3
544
222
5,758
3.00

Unit 4
544
222
5,649
2.78

0.013
20
~L2.08
70
--11.4

0.013
20
12.08
70
+6.9

0.013
20
12.08
70
+7.3

0.8

0.8

0.5

0.5

design

lb/lb dry air
wt%
psia
oF
in. w.c.

0.013
20
12.08
70
+ll.7

wt% SO2

0.8

wt% SO2

Control System Design Parameters
0.5
0.5

Status*
v
v
v
v

v
v
v

°F

658 + 15

670 m 20

670 + 20

680 + 15

v

°F

500

475

450

450

ej

lb/mmBtu
lb/mmBtu
lb/mmBtu
lb/mmBtu

18.34
0.40
0.30
0.05

18.34
0.40
~.30
0.05

18.34
0.40
0.30
0.05

18.34
0.40
0.30
0.05

v
design
design
v

-8.0 to -11.0
2
,3.23

-8.0 to -11.0
2
0.23

-8.0 to -11.0
2
0.23

design
design
design

10

10

10

design

in. w.c.
ppmvd @3% (32
lb/mmBtu
ppmvd @3% O:

-8.0 1:o -11.0
2
0.23
i
l
10
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* v = verified; uv = unverified; ej = engineering judgment; design =: design criteria
3.2

SCR Cost Estimate Methodology & Assumptions

In 201 l, PNM contracted S&L to prepare a conceptual design, project cost estimate, and technical portions of an
Engineer, Procurement, and Construction (EPC) specification as a preliminary step towards awarding a contract
to install SCR control systems on SJGS Units 1, 2, 3, & 4. The SCR cost estimate was based on equipment cost
estimates provided by equipment vendors for the major cornponents of the SCR control system (e.g., SCR
reaction vessel, SCR catalyst, ammonia handling system, etc.), and unit-specific balance-of-plant costs (e.g.,
econoraizer bypass modification, ash handling modification, tie-ins, duct work, fan modifications, foundations,
structural steel, etc.). The following initial tasks were performed to establish the SCR control system design
parameters and to prepare the documents to support a construction request for proposals:
Review and analyze the operating conditions at SJGS including air flow, temperature data, fuel data,
pressure drop across the SCR., ash flow and handling, fan capacity, and alternative reagents.
Review ductwork and/or boiler stiffening required to withstand the new operating conditions required for
compliance with NFPA-85, air heater modifications, and modifications necessary after the SCR addition.
Evaluate the existing auxiliary electric system to determine what modifications are required to
accommodate the addition of SCRs and the sorbent injection system.
Develop General Arrangement (GA) drawings for the SCRs, new d[uctwork, and the other additional
equipment required to safely and reliably integrate the SCRs into the plant’s operation.
Estimate the quantities of Faaterials (e.g., steel, concrete, piping, ductwork, etc.) needed for SCR
installation based on the GA drawings.
Obtain budgetary equipment cost quotes from manufacturers of the major system components.

3.2.1 Factors Affecting the Design:
Several site-specific factors affect the conceptual design of the SJGS SCR control systems. Design
considerations affecting the SCR cost estimates include the congested existing plant configuration, the high ash
content of the coal-fired, NOx reduction requirements, and the existing and anticipated permit limits for other
regulated air pollutants. Some of the more significant factors affecting the design of the SCR control systems are
described in more detail below.
Site Congestion: SJGS is a congested site. One site congestion issue that affects SCR design and
construction is that SJGS has de-energized "hot-side" ESPs that are located ahead of the air preheater in the
flue gas path. Most coal-fired power plants, have "cold-side" ESPs that are located downstream of the air
preheater. Because the ESPs for the SJGS are located in front of the air heaters, they are in the middle of the

Project No. 11278-034
SAN JUAN GENERATING STATION

SNCR AND SCR COST ESTIMATES

03/29/2013
Parle 7

boiler outlet duct area. Because the stacks are also located adjacent to the air heaters, the area in which SCRs
may be installed is severely restricted.
The conceptual design study prepared for the SCR control systems concluded that, given the space
co~astraints, the best location for the SCRs will be above the existing air heaters. Building SCRs in this
loc, ation will require installation of ducts to convey the full gas path above the existing ESPs. The bottom
ducts of the SCRs will be 120 feet above ground level, requiiring more structural support than would be
required if they were located closer to the ground. The congestion also limits the options for structural steel
column placements to support the new SCR reactors and ductwork, contributing to a less efficient steel
arrangement and increasing the complexity of the design compared to a more open installation.
Another manifestation of the congested site is that all four units are constructed side by side in a row. This
leaves two units (Unit 2 and Unit 3) on the interior of the row. There is very little space between the units.
This tight configuration creates constructability issues because it limits crane placement and the type of
structural foundations that can be added to support the weight of the SCR. Crane placement is important
because of the need to build the ductwork over the existing ESPs, which means lifts spanning above the two
outside units to reach the two interior units will be required, where there is also limited room to assemble and
disassemble the cranes. The long spans and limited placement Choices limit the crane selection choices to the
larger, more expensive cranes.
The tight site configuration also dictates that a more expensive type of deep structural foundations be used.
The very low overhead clearances and tight quarters adjacent to the existi~ag stacks, particularly south of the
Unit 1 stack where the adjacent fabric filter restricts access to the area and also south of the Unit 2 stack
where existing ash piping, would hamper access during con’~struction and leads to the choice ofmicropiles for
support of the new SCRs and ductwork. ]’his construction option is a special type of pile that requires
special installation equipment and expertise. The installed cost of this type of pile by a specialty contractor
will be high compared to other deep foundation installations, at least double the cost of conventional drilled
or driven piles. The cost of structural foundations also increases due to the height of the SCR above ground
level, as discussed earlier for the structural steel support structure.
Controlled NOx Emission Limit: Based on the August 22, 2011 Regional Haze Federal Implementation Plan
(the "Regional Haze FIP"),~l the SJGS SCRs would be required to achieve an enforceable NOx emission

See, 76 Fed. Reg. 52388
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limit of 0.05 lb/mmBtu. Thus, the SCRs must be designed to achieve a controlled NOx emission rate of less
than 0.05 lb/mmBtu under most operating scenarios to provide compliance margin during those periods of
tirne when NOx emissions may exceed the limit (e.g., startup, shutdown, and malfunction). To achieve
controlled NOx emissions of less than 0.05 lb/mmBtu, the conceptual design study determined that the SJGS
SCRs should be designed to hold four layers of catalyst. Three layers will be installed initially, with the
fourth layer being added after approximately two years of operation. Once the fourth layer has been added to
the: SCR, one layer of catalyst would be, replaced every two years. The four-layer catalyst design
requirement affects SCR costs by:
¯

Fan upgrades will be required to accommodate the additional pressure drop across the SCRs;

¯

Four layers of catalyst results in a larger SCR reaction box and additional weight that must be
supported by the structural steel;

¯

Increased ammonia consumption wiill be required to achieve the’. lower NOx emission rate, which
affects the cost of the amrnonia handling system, anamonia storage, and delivery to the SCR; and

¯

Increased construction costs in terms of initial catalyst procurement.

Sulfuric Acid Mist Emission Limit: SJGS is; required by the Regional Haze FIP to meet a sulfuric acid mist
(SAM) emission limit of 2.6 x 10.4 lb/mmBtu (or approximately 0.10 ppmvd @ 3% O~). SCR controls result
in :increased SOz to SO3 oxidation. SO3 formed across the SCR catalyst can react with water in the flue gas
to form SAM, increasing SAM loading to downstream equipment. In order to meet the SAM emission limit,
the conceptual design study specified an ultra-low conversion catalyst to minimize SO3 formation across the
SCR. Ultra-low conversion catalyst will increase the size of the SCR reactor box and increase the weight of
the SCR. Based on vendor input :From recent SCR installations, it is unlikely that PNM will be able to obtain
a guaranteed SAM emission limit of 2.6 x 10-4 lb/mmBtu from any of the SCR contractors. Therefore, the
conceptual design study specified installation of dry sorbent injection (DSI) for SO3 control. Installation of
the SCR control systems significantly increases the need for DSI control, and it is very unlikely that the units
will meet the SAM emission limit without DSI control.
F__~u,~itive Emissions Control and Balanced [)raft Conversion: As part of the SCR design review process,
PNM verified that the SJGS may be required to reduce existing fugitive emissions at the plant. Most of the
fugitive emissions result from the boilers’ pressurized design. Internal boiler and ductwork pressures push
fine ash particles out through any small openings in the existing ductwork. Converting the plant to a
balanced draft operation, which means internal pressures in the boiler and ductwork will be close to
atmospheric pressure, will minimize or eliminate these fugitive emissions. Because of the potential need to
address fugitive emissions, ancillary equipment costs (including fan sizing, boiler and ductwork stiffening
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requirements, auxiliary power requirements, and electrical system upgrades) were developed to address both
the pressure drop through the SCR and balanced draft conversion. Because of the significant pressure drop
across the SCR, new fans will be required on all four SJGS units regardless of whether the units are
converted to balanced draft. Balanced draft conversion would incrementally add to the size (and cost) of the
new fans and electrical system upgrades, and would require’, additional boiler and ductwork stiffening. Based
on an evaluation of fan sizing needed for the SCR project alone, these costs were split between the two
projects by assigning 80% of the costs to the SCR and 20% to the additional needed for balance draft
conversion.

3.2.2 Project-Specific SCR Design Criteria and Assumptions
Based on a site-specific review of the NOx reduction requirements and retrofit challenges associated with the
installation of SCR control systems at SJGS, the’. following project-specific issues were taken into consideration
in the development of the SCR cost estimates:

SCR Location. The proposed SCR reactors are located above the existing air heaters. The ductwork
from the economizer outlet to the air heater inlet will be replaced. The existing electrostatic precipitators
will be abandoned in place..Galleries will be provided at each catalyst level, at the ammonia injection
grid level, and at the ash handling levels to allow for m~intenance and inspection of the SCR system.
SCR Reactors. The conceptual design calls for a sir~gle reactor per unit for Units 1 and 2 and two
reactors per unit for Units 3 and 4. Each reactor will have slots for four layers of catalyst (three layers
plus a spare) and will use anhydrous ammonia as the rezLgent.
Economizer Bypass. Based on SJGS coal parameters, an economizer outlet temperature of at least 580
°F is required for proper operation of the SCR. If flue gas flowing through the SCR is less than 580 °F,
ammonia cannot be injected into the SCR and catalyst reactivity will be reduced. For periods of
operation when the economizer outlet temperature is Jess than 580 °F, a means to increase the outlet
temperature must be included in the SCR design. A water-side bypass in the economizer has been used
on other recent SCR installation projects to increase tlhe economizer outlet temperature, and a similar
low-load temperature control system is needed on the SJGS units to allow low-load operation and unit
cycling. Thus, economizer bylpass costs were included in the, cost estimate for the SJGS SCRs.
Demolition of the Existin~ Hot-Side ESPs. Demolition of the existing hot-side precipitators is needed to
fit the retrofit SCR control systems into the available space. The configuration of the SCR control
system requires that it be placed above the existing air heater. Due to the height of the ductwork leading
to the air heater, the top of the SCR, as designed, is already approaching the top of the boiler building. If
this height is exceeded, impacts on the existing chfinney and plume dispersion would need to be
evaluated. As designed, the bottom of the inlet duct to the SCR runs at the same elevation as the top hotside precipitator, necessitating removal of the existing precipitator. Reusing the existing ductwork was
evaluated and found not to be acceptable due to the increase in flue gas velocity. We also evaluated
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using the top hot-side precipitator as a duct, but again the degradation of the equipment and flue gas
velocities would not support the design.
Catalyst Layers. To achieve the required NOx emission reductions on a consistent basis with ultra-low
SO2 to SO3 conversion catalyst, three layers of catalyst, rather than the two layers specified for other
similar projects, will be required for the, SJGS SCRs. The SJGS SCRs would be designed to hold four
layers of catalyst, with three layers being loaded initMly. The additional layer of catalyst is needed to
meet an enforceable NOx emission limit of 0.05 lb/mmBtu, which could not be met with two layers. The
fourth layer of catalyst would be added to the SCR after approximately two years of operation.
Furthermore, the ash content of the coal used at SJGS results in increased costs for the catalyst, as well
as increased complexity and costs of the ash handling systems.
Air Heater Modifications. Based on the temperatures expected for the SCR operation, it can be expected
that the ammonia and the sulfur trioxide will react t0 form ammonium bisulfate in the intermediate
section of the air heater. However, based on operating experience with low sulfur fuel containing
calcium oxide, air heater plugging and corrosion is not expected on these units. Therefore, no costs were
included for air heater modifications.
Economizer Ash Handling System. The existing economizer ash handling system was taken out of
service, and the top of the ash hoppers has been covered with a metal iplate. To remove large particles of
ash prior to the SCR, this abandoned system needs to be removed and a new system installed. The new
system would consist of a dr5, ash chain conveyor that collects the economizer ash in a storage tank and
uses the bottom ash system to sluice the ash to the existing dewatering bins. Installing this system also
requires the demolition of the existing gas recirculation fans to make room for the ash collection tanks.
Baghouse Ash Handling System. Baghouse control systems have been installed on all four units at
SJGS. The ash handling system installed with the baghouses were designed to collect only a portion of
the fly ash because up to 50% of the particulates fall out in the existing ESPs. Removing the existing
ESPs, which is needed to install the SCR control systems, will increase particulate loading to the
baghouses, and increase the quantity of ash handled by the baghouse ash handling system. This requires
expanding the baghouse ash handling system to accommodate the additional ash flow.

Sootblowers on SCR. The :method of cleaning the ~ly ash that settles on the catalyst is extremely
important to obtain the guaranteed life of the catalyst. For this reason, the use of steam sootblowers, in
addition to sonic horns, is recommended for the SJGS units. Steam sootblowers will remove fly ash that
settles on the catalyst and the sonic horns will keep the fly ash moving through the catalyst. Air
sootblowers were also considered but, due to the high loss on ignition (LOI) at the plant, were
determined to be a potential[ fire hazard. The top layer of catalyst will be provided with steam
sootblowers. The balance of’ the catalyst layers will be cleaned using sonic horns. This system will
require compressed air to operate. A separate compressor for each unit was assumed for the cost
estimate.
Large Particle Ash Screen. To collect the maximum arnounll of fly ash at the economizer hopper, a large
particle ash screen will be installed at the exit of the economizer. This ash screen will be used to divert
larger fly ash particles that can plug the SCR catalyst into the economizer ash hoppers. This may also
eliminate the need for additional fly ash systems at the SCR inlet and outlet ductwork.
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SCR Catalyst Replacement. An elevator was included in the SCR cost estimate to replace spent catalyst
at the end of the catalyst life.
Dry Sorbent Iniection. The SCR will increase the fo~nagon of SO_:, and SAM loading to downstream
equipment. To meet the units’ existing SAM emission limit with an SCR, require installation and
operation of a DSI control system. Therefore, costs for a DSI control system were included in the SCR
cost estimate.

Ammonia System. The locatlion of the ammonia systera is dependent on the type of ammonia being used
and whether each unit will have a separate ammonia s~:orage facility. The SCR cost estimate was based
on the assumption that all four units would share a single ammonia ’.storage facility with the associated
truck delivery and unloading facilities.
Auxiliary Power Upgrades. Operation of the SCR control system will require upgraded fans and
electrical systems to allow the plant to operate at full load with the additional pressure loss generated by
the SCR. Fan modifications include replacement of the rotors and other fan modifications for the forced
draft (FD) fans on all units, replacement of the induced draft (ID) fans and motors on all units, and
addition of variable frequency drives to replace the existing fan inlet dampers. The existing electrical
system of Units 1 and 2 may not be capable of handling the new fan loads required to operate the SCR
control systems, and may require a new power line and related electrical equipment from the existing
switchyard. Costs for these upgrades were included in the cost estimate.
Structural Stiffening. Structural stiffening of the boiler, ductwork, and equipment downstream of the
boiler will be required to operate the SCR control sy~.tem and to operate the plant in a balanced draft
configuration. These costs were included, along with the fan and electrical system upgrades, in the
balanced draft conversion cost estimate. However, as discussed abowe, a majority of theses costs would
be incurred (e.g., fan and electrical system upgrades) with the installation of SCR control systems and no
concurrent balanced draft conversion. Therefore, these costs were split between the SCR and balanced
draft projects by assigning 80% of the costs to the SCR and 20% to the additional needed for balance
draft conversion.

¯

Control Systems. The existing DCS system will neec[ to be expanded to accommodate the additional
signals from the SCR system.
Construction Costs and Special Cranes. A review of the site arrangement shows that the free space
between the units is limited due to modifications to the plant with the addition of the baghouses and the
coal conveyor running between the units. In order to have the lifting capacity that is required to install
an SCR and accommodate the demolition that is required, special cranes are required. Construction
difficulty is very high for this very tight site.

3.3

SNCR Cost Estimate Methodology

S&L used unit-specific SJGS operating data (e.g., fuel characteristics and con~sumption, flue gas flow rates and
temperatures, and NOx emission rates) developed for previous PNIvl studies, as well as experience from similar
SNCR control system studies, to develop capital and O&M ,zosts for the SNCR control option. S&L also
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contacted Fuel Tech, an SNCR Original Equipment Manufacturer (OEM) for preliminary equipment pricing
estimates and BOP requirements. Fuel Tech’s preliminary cost estimate was developed based on boiler-specific
operation information provided by S&L. Equipment costs we, re provided for the major components, including
urea handling system, injection lances, piping, pumps, etc. Due to similarities in size, it was assumed that costs
would be similar for each ’sister’ unit (e.g., Units 1 & 2 and for Units 3 & 4).
3.3.1 Factors Affecting the SNCR Design
Several site-specific factors affect the design and effectiveness of SNCR control systems. Based on a review of
preliminary design information provided by Fuel Tech, primary design considerations affecting SNCR design
include the carbon monoxide (CO) concentration in the boiler flue gas and NOx reduction requirements.
Carbon Monoxide and Combustion Controls: Fuel Tech’s budgetary SNCR equipment cost estimate
assumed a CO concentration in the flue gas at the furnace bull nose of350 ppm for Units 1 & 2 and 300 ppm
for Units 3 & 4. Based on a revie, w of historian data available from the SJGS units, CO concentrations at the
bull nose could be significantly greater than 350 ppm, and may be in the range of 3,000 ppm or more.
Industry experience has shown that CO levels below 1,000 ppm at the bull nose are needed to obtain the
highest SNCR NOx removal efficiency. If CO levels exceed 5,000 ppm at the bull nose, SNCR is not a
viable technology due to a number of factors, including low urea utilization, low removal efficiency and high
ammonia slip. The SNCR equipment cost estimate was developed based on the assumption that CO
concentrations in each boiler at the bull nose can be controlled to a level that allows for effective NOx
removal, and that the SNCRs can be designed to achieve NOx removal ef£iciencies of 25% to 30%.
Controlled NOx Emissions: Cost estimates provided herein are based on Fuel Tech’s July 10, 2012 SNCR
budgetary proposal. The July 2012 proposal was a revision of the proposal Fuel Tech submitted August 10,
2011 at the request of S&L, to assist in evaluating the viability of SNCR technology in meeting a controlled
NOx emission limit of 0.23 lb/mmBtu. No technical specifications were developed for solicitation of this
proposal, which is based primarily on Fuel Tech’s experience in the industry.

The Fuel Tech proposal included several urea injector options, including options for retractable injectors,
High Energy Reagent Technology (HERT) lances, and Multi-Nozzle Lance (MNL) injectors. Locating the
urea injection lances within the appropriate temperature window within the boiler, and designing the lances
to promote flue gas/urea mixing, are important design considerations for an SNCR control system.
Assuming an average uncontrolled NOx emission rate of 0.30 lb/mmBtu, the SNCR would have to achieve
an average removal efficiency of approximately 25% to consistently achieve a controlled NOx emission rate
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of 0.23 lb/mmBtu. Based on achieving a removal efficiency of 25%, S&L assumed the use of HERT
injectors for the SNCR cost estimates. Boiler gas species mapping will need to be done before the SNCR
OEM can supply PNM with a removal efficiency guarantee. Combustion tuning will likely be required to
reduce the CO levels in the boilers. If additional removal is needed for NOx compliance, PNM would need
to consider the MNL option.
F__ugitive Emissions Control and Balanced Draft Conversion: As discusse, d above, PNM may be required to
reduce existing fugitive emissions at the plant. Fugitive emissions from the existing boilers could be
minimized or eliminated by converting the boilers to balanced[ draft operation. Balanced draft conversion
would require the installation of new fans, boiler and ductwork stiffenJng, and upgrades to the existing
electrical systems. However, unlike the SCR project, SNCR .could be installed and operated on the units
without these upgrades; therefore,, balance draft costs were not included in the SNCR cost estimate.

3.3.2 Project-Specific SNCR Design Criteria and Assumptions
Based on a site-specific review of the NOx reduction requirements and retrofit challenges for the installation of
SNCR control systems and associated plant changes at SJGS, the following project-specific issues were taken
into consideration in the development of the SNCR cost estimates:
Urea Delivery, Unloading, and Storage. The SNCR cost estimate is based on using urea as the reactant.
Urea solution (50% aqueous urea by weight) would be delivered to the site via truck to either urea
unloading area. Urea is a solid on its own, but when mixed with water it becomes a clear liquid solution.
It would be delivered in this form and unloaded via onboard truck pumps into the FRP storage tanks.
The total storage capacity is sized for 1.4 days of continuous operation per unit at full load. The tanks
would be heat traced and insulated in order to keep the 50% urea solution above 80 °F to prevent
precipitation of urea solids out of solution.
Urea Circulation. The urea storage tanks; would be cros,s tied and transfer the 50% urea solution from the
storage area to the units via 2 x 100% centrifugal pumps. The urea solution would be transferred using
stainless steel piping. A loop from the storage tanks to the unit metering modules and back to the storage
tanks continuously circulates the 50% urea solution. Process heat trace is required to keep the urea
solution above 80 °F.
Urea Dilution and Metering. Dilution water would be, pumped via 2. x 100% centrifugal pumps to the
metering modules located in the unit, where it would mix with the 50% urea solution prior to injection
into the boiler. Dilution of the urea solution to 5-10 wt% urea is required prior to injection. Variable
frequency drives would be utilized to maintain a constant pressure of dilution water in response to
changing flow demands. The, metering modules provide flow and pressure control of the fluids used in
the SNCR process.

Diluted Urea Distribution and Injection. The distribution modules would provide diluted urea solution
and atomizing air to individual injectors. The modules are typically located near the injectors on the
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same elevation. Diluted urea solution is fed from the metering modules to the distribution modules. The
distribution module outputs one (1) atomizing air line and one (1) urea solution line to each injector. The
injectors are used for disper’.~ion of diluted urea solution within targeted areas of the boiler. Design,
quantity, type and placement of the injectors are critical to SNCR performance; furnace temperature,
residence time, and droplet size are important design parameters con~Irolled by injector placement. The
exact locations of the injectors will be determined by the SNCR OEM based on computational fluid
dynamics (CFD) modeling of the furnace. For the SN.CR cost estimate, injector locations were selected
based on S&L’s industry experience, assuming the use of H ERY injectors.
Balance of Plant (’BOP) Systems. Demands on the ancillary systems are influenced by the SNCR OEM’s
equipment design. BOP systems and costs included i~ this study are based on the Fuel Tech budgetary
cost proposal provided for SJGS.
Raw Water & Water Treatment. Raw water will be utilized for urea dilution water. A tie-in to the
existing raw water line located below grade between Units 3 and 4 will be made to supply the required
water. Based on a review of the station’s existing water supply sy~tem, adequate pressure, flow and
pump redundancy are currently available at this tie-in location. S&L also received a water analysis for
the raw water, and reviewed the SNCR OEM dilution water quality requirements. In order to meet the
dilution water quality requirement by the SNCR OEM, S&L added e~ common water treatment system.
The water treatment system includes filters to remove suspended solids, zeolite softeners for the removal
of hardness and a 10,000 gallon head tank for temporal2. dilution water storage.
Plant and Instrument Air System. The addition of the SNCR system adds a large air user to each unit. To
meet the air consumption requirements for the atomizing air, 2 x 100% capacity, oil-free compressors
would be added per unit. These compressors would also provide compressed air to all new intermittentuser (valves, instruments, tools, etc.); therefore, no additional compressed air load would be added to the
existing plant compressed ai~ systems. All air would be dried to -40 °F dew point by implementing
2 x 100% regenerative desiccant dryers. Instrument air piping would be stainless steel.
Air Heater Evaluation. The application of SNCR technology to coal-fired power plants creates a
potential problem with the deposition of ammonia-sulfur salts in the air preheater. SO~ is formed in the
boiler from oxidation of sulfur in the coal. Urea that L,’. injected in the boiler decomposes into ammonia
and is not fully used, creating a slip stream of ammonia that exits through the economizer. If the
concentration of ammonia is more than twice that of the SO~ in the flue gas, the ammonia slip can react
with SO~ to form ammonium bisulfate (ABS). ABS will condense from the gas stream and form a sticky
deposit on the heat transfer surface of the air heater at a temperature of 380 - 450 °F. Fly ash particles
will tend to stick to the ABS resulting in the gradual pluggage of the aiir preheater (APH). Depending on
the degree of formation, thL,~ could result in an increase in APH pressure drop (impacting ID fan
capacity), as well as a loss in thermal efficiency for the plant. ABS ils also corrosive (acidic in nature)
and will corrode the mild steel or low alloy steel surfaces of the ~PH. The flue gas path at SJGS
includes a hot-side ESP, which has been de-energized since the baghouse installation. This means that
some of the particulate matter upon which the SO~ and ammonia could condense will be removed prior
to the temperature window for ABS formation. Remo’~ing ~,~olid particles from the flue gas stream prior
to the APH should minimize the possibility of plugging due to flyash sticking to ABS in the APH.
Because of this, it is not expected that coating of the APH baskets will be necessary at SJGS. However,
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before knowing exactly how much gaseous SO3 and .ammonia will pass through the ESP and into the
APH, the performance should be closely monitored.
Fire Protection System. Fire protection for the new pre-engineered ]buildings would include alarm and
detection, as well as fire extinguishers. It is anticipated no additional fire hydrants or a dispersion system
will be required for the urea unloading area.
Furnace Modifications. Penetrations in the boiler waler wall will be required at the injector locations.
To support the injector penetrations, water wall tubes will need to be removed and replaced with tubes
curved around the penetration location, a boot and a flange. The injector(s) mount to the flange. In
some instances additional structural reinforcement may be required to support the injectors.
Lighting and Maintenance Power System. The cost estimate was based on the assumption that the
lighting power system would, consist of normal AC lighting, DC emergency lighting, and convenience
receptacles, and that the lighting system would follow the lighting system at the existing plant.
Grounding System. The cost estimate was based on the assumption that the station’s grounding system
would be extended with an interconnected network of bare copper conductors and copper ground rods.
The systems would be designed to protect plant personnel and equipment from the hazards that can occur
during power system faults and lightning strikes. The grounding system would be designed in
accordance with applicable IEEE standards and would be installed in accordance with the NEC.
Lightning protection design would be in accordance with NFPA 780.
Process and Freeze Protection Heat Tracing System. Freeze protection system would be provided for
outdoor piping (8" and smaller), instruments, and other devices subject to freezing in cold weather. The
freeze protection system would be designed to accommodate both normal plant operations and extended
plant shutdowns during cold weather. All urea piping and tanks would be process heat traced to a
minimum temperature of 80 °F to avoid crystallization.
3.4

Plant Economic Assumptions

Cost estimates prepared for SJGS are conceptual in nature, based largely on budgetary equipment costs provided
by equipment suppliers, costs incurred on similar projects, and S&L’s experience with the design and installation
of retrofit SNCR and SCR control systems. Allowances have been included, where necessary, to address sitespecific retrofit issues and design assumptions described above. Contracting strategies and cost assumptions
used as the basis for the SCR and SNCR cost estimates are summarized below:
Contracting Strategy. The capital cost for the plant modifications are based on hiring an Engineer,
Procure and Construct (EPC) contractor to provide a ’turn-key’ air quality control system. Design of the
control system would be performed by the EPC contractor. All equipment would be purchased directly
by and installed by the EPC contractor.

Equipment Costs. Equipment costs include only those coslls for the manufactured equipment. For the
SNCR control system these items include the SNCR system, compressors, water treatment, tanks, pumps,
and motors. For the SCR control system these items include the SCR reactor vessel and catalyst
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modules, economizer bypass and low load temperature control system, ammonia system, dry sorbent
injection control system, and related ancillary equipment.
Material Costs. Material costs include those costs for commodity-like materials, such as structural steel,
concrete, piping, valves, cable, cable tray, and conduit. All material unit costs were estimated on the
basis of S&L in-house data, vendor catalogs, and industry publications. Quantities of materials were
developed based on the conceptual designs and general arrangement drawings prepared for each control
system.
Labor Costs. Union craft labor rates were developed for bolLh projects for the Albuquerque, New Mexico
area from the publication RS Means. Union rates were then incorporated into work crews appropriate for
the activities by adding allowances for payroll taxes, worker’s compensation, fringe benefits, incidentals,
small tools, construction equipment, and site overheads to arrive at crew rates detailed in the cost
estimate.
Labor Incentives (SNCR). Labor incentives for the SNCR work are estimated based on 5 days x 10
hours/day work week for the non-outage work. The boiler tube insert modifications and scaffolding
required for this work will be performed during an outage, and are estimated based on 6 days x l0
hours/day work schedule. The cost estimate reflects this assumption for overtime calculations. For
common areas, is it assumed all work would be performed during pre-outage, and therefore reflects 5
days x I 0 hours/day schedule.
Labor Incentives (SCR). Labor incentives for the SCR work are estimated based on 5 days x l0
hours/day work week for the non-outage work. Outage labor incentives were estimated based on 7 days
and two shifts of 12 hours/day.

Labor Productivity. A 1.15 labor productivity factor was used in the estimates based on the regional
labor productivity factor in the New Mexico area as published in Compass International Global
Construction Cost and Reference Yearbook.
Subsistence Pay. Cost estimates assume no subsistence pay..
Project Indirect Costs. Project indirect costs assumed fi)r the SCR and SNCR cost estimates include:
¯ Freight - Materials:

5% of Material Cost

¯ Freight- Equipment:

Included in equipment cost

¯ Consumables:

0.5% of Labor & Materials

¯

Not included

Sales Tax:

¯ EPC Engineering, Procurement
and Project Services (SCR):

8% of total direct & construction indirect costs

¯ EPC Engineering, Procurement
and Project Services (SNCR):

6% of total direct & construction indirect costs

¯ EPC Management Support (SCR)

3% of total direct & construction indirect costs

¯ Owners Engineering (SNCR):

2% of total direct & construction indirect costs

¯ Construction Management Support (SNCR):

2% oftolal direct & construction indirect costs

¯ Owners Engineering & Construction
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Management (SCR):

4% of total direct & construction indirect costs

EPC Startup & Commissioning

1% of total direct & construction indirect costs

EPC Fee:

15% of total direct & construction indirect costs

Escalation. None. Escalation is typically included in cost estimates; for major retrofit control projects
and is intended to account l%r increases in equipment, material, and labor costs that occur during the
duration of the project; however, escalation was not included in the SCR/SNCR cost estimates. Cost
estimates attached to this report are shown in 2013 dollars.
Contingency. Contingency is intended to represent unforeseeable elements of cost, particularly in fixed
investment estimates, which previous experience has shown to be statistically likely to occur.
Contingency is allowed by the Control Cost Manual approach, and should be based on the level of
project definition (typically expressed as the percent of coraplete design). Contingency was included in
both the SNCR and SCR cost estimates as follows:

Contingency (SNCR):

¯

¯

10% of Equipment Costs

¯

20% of Material Costs

¯

20% of Labor Costs

¯

20% of Construction Indirect Costs

Contingency (SCR):
¯

20% of Total Direct and Indirect Construction Costs

Allowance for Funds Used During Construction (AFUI)C) or Interest During Construction (IDC). None.
AFUDC and/or IDC were not included in the SCR/SNCR cost estimates. AFUDC accounts for the time
value of money associated with the distribution of construction cash :flows over the construction period,
which for an SCR system could be spread over a construction period of 36+ months. TCI, as defined in
the Control Cost Manual, includes all costs required to purchase equipment needed for the control system
(purchased equipment costs), the costs of labor and. materials for installing that equipment (direct
installation costs), costs for site preparation and building, _working capital, and off-site facilities]~ Thus,
the Control Cost Manual allows the titne value of money, measured by the real discount rate, to be
incorporated into the cost estimate. Although AFUDC can represent a significant cost that PNM will
incur with and SCR project (,estimated to be in the range of $38 to $45 million), AFUDC was excluded
from the SCR and SNCR cost estimates.
New Mexico Gross Receipt Tax. The New Mexico Gross Receipt Tax: (NMGRT) of 6.3125% was
applied to the total cost (i.e., purchased equipment and ~ervices performed) of both the SNCR and SCR
projects.

~ OAQ.PS Control Cost Manual, page 2-5;.
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Operating & Maintenance Cost Assumption

Annual O&M costs include both fixed and variable costs and ilndirect operating costs. Variable O&M costs are
items that generally vary in proportion to the plant capacity factor. Variable costs associated with SCR and
SNCR control systems include: reagent costs (e.g., urea or anhydrous ammonia); catalyst replacement costs
(SCR); and auxiliary power costs associated with operating the equipment, water, and steam. Variable O&M
costs c, an also include a boiler efficiency penally if the control system resuhls in reduce boiler efficiency (e.g.,
SNCR). Fixed costs are independent of the level of production, and would be incurred even if the control system
were shut down and include costs such as maintenance labo:r and materiaL,;, administrative charges, property
taxes, and insurance.
Both fixed and variable O&M costs were included in the SCR and SNCR cost estimates. Assumptions used to
calcul;tte annual O&M costs are listedL in each of the cost estim~te worksheets, respectively.
3.6

Cost Estimates

Conceptual cost estimates were developed for the SNCR and I~,CR control systems based on the design criteria
and assumptions provided herein. Cost estimates prepared for the control systems include all costs associated
with equipment, labor, freight, and the New Mexico Gross Receipts Tax related to the respective projects. Costs
for the major system components were based on budgetary eq~Apment quotes obtained from equipment vendors,
S&L in-house data, vendor catalogs, industry publications (such as Means andl Richardson), and costs from other
similar projects. Cost estimates for the SJGS projects include the costs to install the control systems, as well as
the associated ductwork and equipment modifications taking into account site-specific operating conditions and
site constraints. Cost estimates include EPC engineering, procurement and ]project services; EPC construction
management support; EPC commissioning; and an EPC fee., as well as costs for owner’s engineering and
management. Cost estimates do not include escalation for equipment, material, or labor that could occur over the
time period necessary to complete construction, and do not include an allowance for funds used during
construction (AFUDC). Capital cost estimates for the SNCR and SCR projects summarized in Attachments A,
B, and C include the following:
Cost E:stimates for SNCR Systems:
¯ Estimate 31803B: Unit 1 (and Unit 2) SNCR Conceptual Cost Estimate
¯ Estimate 31804B: Unit 3 (and Unit 4) SNCR Conceptual Cost Estimate
¯ Estimate 31807B: SNCR Common Equipment Conceptual Cost Estimate
Cost Estimates for SCR System:
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Estimate 31326C: Unit 1 SCR Conceptual Cost Estim~te

¯

Estimate 31327C: Unit 2 SCR Conceptual Cost Estim~te

¯

Estimate 31328C: Units 1 & 2 SCR Common Equipment Conceptual Cost Estimate

¯

Estimate 31329C: Unit 3 SCR Conceptual Cost Estim~te

¯

Estimate 31330C: Unit 4 SCR Conceptual Cost Estim~te

¯

Estimate 31331 C: Units 1, 2, 3, & 4 SCR Common Equipment Conceptual Cost Estimate

3.6.1 SNCR Cost Estimates

The following costs are included in the SNCR conceptual cost estimates:
Units 1 (and Unit 2) Base Estimate (Estimate 31803B):
¯

SNCR equipment

¯

Boiler modifications and injection lance installation

¯

Urea unloading area consisting of two (2) FRP tanks

¯

Urea circulating skids, circulating pumps

¯

Compressed air and dryer system

¯

Metering modules

Units 3 (and Unit 4) Base Estimate (Estimate 31804B):
¯

SNCR equipment

¯

Boiler modifications and !injection lance installatiol~

¯

Urea unloading area consisting of three (3) FRP tanks

¯

Urea circulating skids, circulating pumps

¯

Compressed air and dryer system

¯

Metering modules

Units 1 & 3 Common Equipment Cost Estimate (Estimate 31807B):
¯

Dilution water treatment system

3.6.2 SCR Cost Estimates
The following costs are included in the SCR conceptual cost estimates:

Units 1 & 2 Base Estimate (Estimates 31326C & 31327C):
¯ SCR equipment & ductwork - each unit
¯

Demolition of upper hot-side ESP penthouse - each unit

¯

Demolition of ash handling system on economizer l~oppers - each unit
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¯

Demolition of seal air fan area on hot-side ESPs

¯

Dry flight chain conveyor system on economizer hopper with storage tank - each unit

¯

Sorbent injection unit for sulfuric acid control - each unit

¯

Sorbent silo & blowers for Units 1 & 2 (two silos total)

¯

Addition of a second ash handling system on the existing Units 1 & 2 baghouses. Hoppers have
connections for equipment, but need new feeders, piping system and blowers to transport ash to
existing silos

¯

Equipment and materials for gas path upgrades needed to handle pressure drop associated with SCR,
as well as added scope for balanced draft conversien

Units 1 & 2 Common Equipment Cost Estimate (Estimate 31328C):
¯

Ammonia storage tank and tank equipment - one storage tank for two units

¯

Common elevator for Units 1 & 2

Units 3 & 4 Base Estimate (Estimates 31329C & 31330C):
¯

SCR equipment & ductwork- each unit

¯

Elevator - each unit

¯

Demolition of upper hot-side ESP penthouse- each unit

¯

Demolition of hot-side ESP electrical control room

¯

Demolition of ash handling system on economizer hoppers - each unit

¯

Demolition of Gas Recirculation fan (1 fan Unit 3 north side and I fan Unit 4 south side)

¯

Demolition of seal air fan area on hot-side ESPs

¯

Dry flight chain conveyor system on economizer hopper with storage tank - each unit

¯

Sorbent injection unit for sulfuric acid control - each unfit

¯

Sorbent silo & blowers for Units 3 & 4 (two silos total)

¯

Ammonia storage tank -each unit

¯

Addition of a second ash handling system on the existing Units 3 & 4 baghouses. Hoppers have
connections for equipment, but need new feeders, piping system and blowers to transport ash to
existing silos

¯

Additional gallery on north side of units for dilution air skids

¯

Equipment and materials for gas path upgrades needed to handle pressure drop associated with SCR,
as well as added scope for balanced draft conversion

Units 1, 2, 3 & 4 Common Equipment Cost Estimate (Estimate 31331C):
¯

Ammonia delivery (truck unloading station) & storage area

¯

Demolition of sulfuric acid storage t~mk & spare tank in acid storage area

¯

Demolition of stairs & platforms in tank area
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¯

Saw cut wall on east side of containment area to redefine as a non-confinement space

¯

Modifications to existing mechanical systems (piping modifications)
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SUMMARY

Based on the design parameters, costs, site constraints, and assumptions outlined above, capital and O&M costs
estimates were prepared for retrofit SNCR and SCR controls on SJGS Units 1, 2, 3 & 4. The cost estimating
methodology described above is consistent witlh the approach described in EPA’s Control Cost Manual, and
provides a conceptual cost estimate, or scoping-level estimate. Cost estimates prepared using default factors
provided in the Control Cost Manual are directed toward a :~tudy-level estJimate with a nominal accuracy of
¯ 30%.t3

Study-level estimates are generally acceptable for regulatory development, because they represent a

compromise between the less accurate order-of-magnitude and the more accurate, but more costly, estimate
types.~4 However, the Control Cost Manual does not mandate a study-level cost estimate, and "offers the user an
opportunity for greater accuracy than that used by regulators.’’~s The methodology used by S&L to prepare t
SCR and SNCR cost estimates provides a more accurate estimate of the costs that PNM would incur to install
and operate SNCR and SCR control systems at SJGS.
Project-specific issues and key project elements affecting the :ost of retrofit control technologies on the SJGS
units were identified and accounted for in the development of the cost estimates. The most significant projectspecific issue affecting the cost of installing SCR control systems is the tight site configuration available for SCR
installation. As described in Section 3.2.1, site constraints will make SCR installation significantly more
complex and expensive that similarly sized projects with adequate space. Other project related issues affecting
control system costs include the NOx emission reduction requirements and tlhe existing and anticipated permit
limits for other regulated air pollutants.

~3 0AQPS Control Cost Manual, page 2-3.
14 Id., at page 2-4.
~ ld,. at page 2-3.
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ATTACHMENT A.
SAN JUAN GENERATING STATION

UNITS 1,2, 3, AND 4
SNCR COST ESTIMATES

Privileged & Confid!ential
San Juan Units 1 - 4
SNCR Cost Estimate
Capacity (MWg)
Capacity (MWo)
Maximum Heat Input (MMBtu/hr)
Annual CapaciU Factor (%)
Baseline NOx Emission Rate (Ib/MMBtu)
Baseline NOx Emission Rate (lb/hr)
~ontrolled NOx Emission Rate (Ib/MMBtu)
Controlled NOx Emission Rate (lb/hr)

Unit1
370
327
3707
85%
0.30
1112.1
0.23
852.6

UNIT 1

~ost Item
CAPITAL COST
Direct Costs
Purchased Equipment Costs
~,NCR System
~2FD Model Study
[~oiler Tuning
Air Compressor & Accessories
~,teel
Instrumentation and Control System
Boiler Injection Ports
A.rchitectural
[:ire Protection
Pumps
Fanks
Dilution Water Treatment System
Subtotal capital cost (CC)
[:reight
Total purchased equipment cost (PEC)

Unit 2
370
327
3688
85%
0.30
1106.4
0.23
848.2

Unit 3
544
497
5758
85%
0.30
1727.4
0.23
1324.3

[Jnit 4
544
507
5649
85%
0.30
1694.7
0.23
1299.3

SNCR COST ANALYSIS
UNIT 2
UNIT 3
UNIT 4

Remarks/Cost Basis

$1,730,300
$150,000
$150,000
$360,000
$129,100
$145,000
$83,000
$352,5C,0
$3,60C,
$30,000
$22,500
$375~0G0
$3,531,000
$88.200
$3,619,200

$1,730,300
$150,0(10
$150,000
$360,000
$129,100
$145,000
$83,000
$352.500
$3,60(I
$30,000
$22,500
$375.O0O
$3,531,000
$88,2C’0
$3,619,200

$1,724,000
$150,000
$150,000
$360.000
$113,500
$145,000
$83,000
$352,500
$3,600
$30,000
$22,500
$375,000
$3,509,100
$87,900
$3,597,000

$1,724,000
$150,000
$150.000
$360.000
$113,500
$145,000
$83,000
$352.500
$3.600
$:t0.000
$22.500
$375.000
$3,509,100
$87,900
$3,597,000

Acct. Nos. 31-53-1
Acct. Nos. 31-53-2
Acct. Nos. 31-53-3
Acct. Nos. 31-17
Acct. Nos. 23
4.cct. Nos. 44
Acct. Nos. 31-99
,kcct. Nos. 24
Acct. Nos. 31-45
Acct. Nos. 31-75
Acct. Nos. 31-83
Acct. Nos. 31-93

itandling & erection (includes labor costs)

$4,549,300

$4,549,300

$4,435,600

$4..435,600

Acct. Nos. 11 through 44 Labor Costs (excluding 31-99 l.abor)

7oundation & supports
Electrical
?iping
insulation
?aiming
9emolition and Relocation
gcaffolding
3oiler Port Installation
2osl Due to Overtime
:onsumables
Total direct installation costs (DIC)

$257,100
$615,650
$576,95;0
$30,900
$10.500
$7,50(I
$168,100
$393,400
$726,900
$33,650
$7,369,950

$257,100
$615.650
$576.950
$30,900
$10,500
$7,5011
$168.100
$393,400
$726.900
$33,650
$7,369,950

$295,800
$610,350
$537,550
$28,000
$700
$22,500
$165,300
$402,200
$718,000
$33,050
$7,249,050

$295,800
$610,350
$5;37,550
$28,000
S700
$22,500
$165,300
$402,200
$718.000
$33,050
$7.249,050

Acct. Nos. 21 and 22
Acct. Nos. 41 through 43
Acct. Nos. 35
Acct. Nos. 36
Acct. Nos. 27
Acct. Nos. 11
Acct. Nos. 91-1
Acct Nos. 31-99 (Labor)
Acct Nos. 91-2
~.cct. Nos. 91-4

$10,989,150

$10.989,150

$10,846,050

$10.846,050

Indirect Costs
Owner’s Engineering

$219,8C,0

$219,800

$217,000

$217,000

Acct Nos. 93-1A

-2PC Engineering, Procurement and Project Services

$659,300

$659,3(10

$650,800

$6.50,800

Acct Nos. 93-1B

$0
$219,8~0
$110,0~0
$1,829,650
$3,038.550

$0
$219.800
$110,000
$1,829,650
$3,038.550

$0
$217,000
$108,500
$1,805,850
$2,999,150

$0
$217,000
$1118,500
$1,805,850
$2,999,150

Acct Nos. 93-4
Acct. Nos. 93-2
Acct. Nos. 93-3
Acct. Nos. 93-5

$885,000
$2,478,9,30

$885,000
$2,478,900

$874,000
$2,444,300

$874,000
$2A44,300

(DC ~- IC) X 6.3125%
Acct. Nos. 95-I through 95-4

Acct. Nos. 91-5

Direct installation costs

Total direct costs (DC) = (PEC) + (DIC)

2)wner’s cost
2onstruction management
gtart-up and spare parts
EPC Fee
Total indirect costs (1C)
New Mexico Gross Receipts Tax (GRT)
Project Contingency (PC)

Total Capital Investment
(TC i)=(DC)+(IC)+(G RT)+(PC)I $17,391,600 $17,391,600 $17,163,500

$17,163,500

Privileged & Confidential

San Juan Units 1 - 4
SNCR Cost Estimate
[2apacity (M*’g)
2apacity (MWn)
Vlaximum Heat Input (MMBtu/hr)
~mnual Capac[t) Factor (%)
3aseline NOx Emission Rate (Ib/MMP, tu)
3aseline NOx Emission Rate (Ib/hr)
=ontrolIed NOx Emission Rate (Ib/MMBtu)
=ontrolled NOx Emission Rate (Ib/hr)

Unitl
370
327
3707
85%
0.30
1112.1
0.23
852.6

Unit 2
370
327
3688
85%
0.30
1106.4
0.23
848.2

Unit 3
544
497
5758
85%
0.30
1727.4
0.23
1324.3

Unit 4
544
507
5649
85%
0.30
1694.7
0.23
1299.3

SNCR COST ANALYSIS
UNIT 2
UNIT3
UNIT4

Remarks/Cost Basis

~ost Item
IANNUAL COST
Direc! Annual Costs
Fixed annual costs
Operating labor

UNIT I

$0

$0

$0

$0

~.nnual Maintenance Cost

$260,900

$260,990

$257,500

$257,500

$260,900

$260,9110

$257,500

$257,500

P.eagent Consumption

$3,353,700

$3,353,700

$6,177,200

$6,177,200

Based on 225.2 gph (UI&U2, each) and 414.8 gph (U3&U4, eachj
50% urea solution) per Fuel Tech Proposal 11-B- 122, Rev. 1, 07- I 0
2012. Assumes $2.0/gal and 85% CF.

Water Consumption

$134,000

$134,000

$150,100

$150,100

Based on 50 gpm (UI&U2, each) and 56 gpm (U3&U4, each) per
Fuel Tech Proposal 11-B-122, Rev.l, 07-10-2012. Assumes
$6/1000 gal and 85% CF.

Power Requirement

$42,701)

S42,70~)

$51,000

$51,000

Based on 155 kW (U 1 &U2, each) and 185 kw (U3&U4, each) per
~er Fuel Tech Proposal 11-B-122, Rev.1, 07-10-2012 and S&L
BOP estimate. Assumes $37/MWh and 85% CF.

Total variable annual costs

$3,530,400

$3.530,400

$6,378,300

$6,378,300

Total direct annual costs (DAC)

$3,791,300

$3,791,300

$6,635,800

$6,635,800

Indirect Annual Costs
Cost for capital recovery
Total indirect annual costs (IDAC)

$1,609,000
$1,609,000

$1,609,000
$1,609,000

$1,588,000
$1,588,000

$1,588,000
$1.588,000

Total Annual Cost (TAC) = (DAC) + (IDAC)

$5,400,300

$5,400,300

$8,223,800

$8.223,800

[;mission Reductions (ton/yr)

966

961

1,501

1.472

Cost Effectiveness (S/ton)

5,590
47.0

5,618
47.0

5,480
31.6

5,587
31.6

Total fixed annual costs

Assumed no operating labor for the SNCR
7’12I X 1.5% [EPA Cost Manual Section 4.2, Chapter 1, Eqn.l.21]

Variable annual costs

Cost ($/kW)

(TCI) X 9.25% CRF at 8.44% interest & 30 year life

Based on baseline NOx rate of 0.30 Ib/MMBtu and controlled rate
of 0~23 Ib2lvIMBtu

Privileged & Confidential
San Juan Units 1 and 4
SNCR Cost Estimate
Capacity (MWg)
Capaciti~ (MWn)
Maximnm Heat Input (MMBtu/hr)
Annual Capacity Factor (%)
Baseline NOx Emission Rate (Ib/MMBi~)
Baseline NOx Emission Rate (lb/hr)
Control ed NOx Emission Rate (lb/MMBtu)
Controlled NOx Emission Rate (lb/hr)

Unit l
370
327
3707
85%
0.30
1112.1
0.23
852.6

UNIT 1

Unit 4
544
507
5649
85%
0.30
1694.7
0.23
1299.3

SNCR COST ANALYSIS
UNIT 4

Remarks/Cost Basis

CAPITAL COST
Direct Costs
Purchased Equipment Costs
SNCR System
?FD Model Study
Boiler "I uning
Air Compressor & Accessories
Steel
lnstrum~mtation and Control System
Boiler Injection Ports
Architectural
Fire Protection
Pumps
Tanks
Dilution Water Treatment System
Subtotal capital cost (CC)
Freight
Total purchased equipment cost (PEC)

$1,730,300
$150,000
$150,000
$360,0(10
$129,1(10
$145,000
$83,000
$352,500
$3,600
$30,000
g22,500
$375,000
$3,531,000
~88,200
$3,619,200

$],724,000
$150,000
$150,000
$360,000
$113,500
$145,000
$83,000
$352,500
$3,600
$30,000
$22,50O
$375,000
$2;,509,100
$87.900
$3,597,000

Acct. Nos. 31-53-1
Acct. Nos. 31-53-2
Acct. Nos. 31-53-13
Acct. Nos. 31-17
Acct. Nos. 23
Acct. Nos. 44
Acct. Nos. 31-99
Acct. Nos. 24
Acct. Nos. 31-45
Acct. Nos. 31-75
Acct. Nos. 31-83
Acct. Nos. 31-93

Direct installation costs
Itandling & erection (includes labor costs)
Foundation & supports
Electrical
Piping
Insulation
Painting
Demolition and Relocation
Scaffolding
Boiler Port Installation
Cost Due to Overtime
~onsumables
Total direct installation costs (DIC)

$4,549,300
$257,100
S615,650
$576,950
$30,900
$10,500
$7,500
$168,100
$393,400
$726,900
$33,650
$7,369,950

$4,435,600
$295,800
$610,350
$537,550
$28,000
$700
$22,500
$165,300
$402.200
$718,000
~33,050
$7,249,050

Acct. Nos. 11 through 91 Labor Costs
Acct. Nos. 21 and 22
Acct. Nos. 41 through 43
Acct. Nos. 35
Acct. Nos. 36
Acct. Nos. 27
Acct. Nos. 1 t
Acct. Nos. 91-1
Acct. Nos. 31-99 (Labor)
Acct. Nos. 91-2
Acct. Nos. 91-4

$10,989,150

$10,846,050

Indirect Costs
Owner’s Engineering

$219,800

$217,000

Acct. Nos. 93-1A

EPC Engineering, Procurement and Project Services

$659,300

$650,800

Acct. Nos. 93-1B

$0
$219,800
$110,000
$1,829,650
$3.038,550

$0
$217,000
$108,500
$1,805,850
$2,999,150

Acct Nos. 03-4
Acct. Nos. 93-2
Acct. Nos. 93-3
Acct. Nos. 93-5

$885,000
$2,478,900

$874,000
$2,444,300

DC + IC) X 6.3125%
Acct. Nos. 95-1 through 95-4

(TCI)=(DC)+(IC)+(GRT)+(PC] $17,391,600

$17,163,500

Total direct costs (DC) = (PEC) + (DIC)

Owner’s cost
Eonstruction management
gtart-up and spare parts
EPC Fee
Total indirect costs (IC)
New Mexico Gross Receipts Tax (GRT/
Project Contingency (PC)

Total Capital Investment

Acct. Nos. 91-5

Privileged & Confidential
San Juan Units 1 a~nd 4
SNCRCostEstimate
2apacit? (MWg)
2apacib, (MWn)
VIaximum Heat Input (MMBtu/hr)
~.nnual Capacits’ Factor (%)
Baseline NOx Emission Rate (Ib/MMBtu)
Baseline NOx Emission Rate (Ib/hr)
2ontrol!ed NOx Emission Rate (lb/MMBtu)
2ontrol;ed NOx Emission Rate (lb/hr)

Unit l
370
327
3707
85%
0.30
1112.1
0.23
852.6

UNIT I

~ost it~m
ANNUAL COST
Direct Annual Costs
Fixed annum costs
)perating labor

Unit4
544
507
5649
85%
0.30
1694.7
0.23
1299.3

SNCR COST ANAL’~’SIS
UNIT 4

Remarks/Cost Basis

Assumed no operating labor for the SNCR

$0

$0

8260,900

$257,500

$260,900

$257,500

Reagent Consumption

$3,353,700

$6,177,200

Based on 1:25.2 gph (Unit 1) and 414.8 gph (Unit 4) (50% urea solution) per Fuel Tech
Proposal 11-B-122, Rev.1, 07-10-2,312. Assumes $2.0/gal and 85% CF.

~Vater Consumption

$134,000

$150,100

Based on .’ 0 gpm (Unit l ) and 56 gpm (Unit 4) per Fuel Tech Proposal I 1-B-122, Rev.l, 0710-2012. Assumes $6/1000 gal and 85% CF.

~ower R equirement

S42,700

$51,000

Based on 155 kW (Unit 1) and 185 kw (Unit 4) per per Fuel Tech Proposal 1 I-B- 122, Rev I.
97-10-2012 and S&L BOP estimate. Assumes $37/MWh and 85% CF.

Total variable annual costs

$3,530,400

$6,378,300

Total direct annual costs (DAC)

$3,791,300

$0,635,800

Indirect Annual Costs
2ost for capital recovery
Total indirect annual costs (IDAC)

$ ] ,609,000
$1,609,000

$1,588,000
$1,588,000

Total Annual Cost (TAC) = (DAC) + (IDAC)

$5,400,300

$g,223,800

Emission Reductions (ton/yr)

966

1,472

~ost Efi%ctive~ess (S/toll)
2ost ($&W)

5,590
47.0

5,587
31.6

~.nnual Maintenance Cost
Total fixed annual costs

FCI X 1.5% [EPA Cost Manual Section 4.2, Chapter 1, Eqn.1.21]

Variable annual costs

’~TC1) X 9.25% CRF at 8.44% interest & 30 year life

Based on baseline NOx rate of 0.30 lb/MMBtu and controlled rate of 0.23 lb/MMBtu
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SAN JUAN GENERATING STATION

SNCR AND SCR COST ESTIMATES
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ATTACHMENT B.
SAN JUAN GENERA-IING STATION

UNITS 1 & 2
SCR COST ESTIMATES

Privileged & Confidential
San Juan Units 1 & 2
SCR Cost Estimate
Capacity (MW-gross)
Capacity (MW-net)
vlaximum Heat Input (MMBtu/hr)
Xnnual Capacity Factor (%)
3aseline NOx Emission Rate (lb/MMBtu)
3aseline NOx Emission Rate (lb/hr)
2ontrolled NOx Emission Rate (Ib/MMBtu)
~ontrolled NOx Emission Rate (Ib~hr)

Unit 1
370
327
3,707
85%
0.30
1.112.1
(I.05
~85.4

7ost Item

Unit 1

~CAPITAL COST
Direct Costs
Purchased Equipment Costs
SCR and Economizer Bypass
Sorbeat Injection System
Baghouse Handling Sys:em
Anhydroas Ammonia System
Electrical Equipment
Instrumentation and Control System
Substation and Switchyard Equipmenet
Flue Gas - Gas Pass Upgrades for SCR
Mechanical Equipment
Electrical Equipment
Instrumentation & Controls
345 kV Substation Modifications
3alanced Draft Conversion
Mechanical Equipment
Electrical Equipment
Instrumentation & Controls
Subtotal Equipment Costs (EC
Freight on Materials
Total Purchased Equipment Cost (PEC)
Direct Installation Costs
Site Preparation
SCR Area and Economizer Bypass
Sorbent Injection System
Baghouse Ash Handl ng System
Flue Gas - Gas Pass Upgrades for SCR

370
327
3,688
85%
0.30
Adjusted to match Dec. 2012 SNCR Cost Estimate
1,106.4
0.05
184.4
SCR COST ANALYSIS
Unit 2
Remarks/Cost Basis
S&L Co~t Estaimtes 31326C (Unit 1 SCR); 31327C (Unit 2 SCR); 31328C (Unit 1
& 2 SCR Common Equipment). Common equipment costs were split equally
between the two units.

$14,910,900
$880,000
$875,000
$601,500
$2.775.100
$1,039,000
$200,000

$14,910,900
$880,000
$875,000
$601,500
$2,775,100
$1,039,000
$200,000

Acct. Nos. A-31
Acct. Nos. B-31
Acct. Nos. C-33
Acct. Nos. D-31
Acct. Nos. E-41, E-42, E-43
Acct. No~. E-44
Acct. Nos. E-51

$2,768,100
$5,777,800
$392,000
$470.400

$2,768,100
$5,777,800
$392,000
$470,400

Applied 80% of Acct. Nos. F-31, F-41, F-42, F-43, F-44, and E-51 (Equipment and
Material ~osts) to gas pass upgrades required for the SCR Project.

$692,000
$1,444,400
$98,000
$32,924,200
$1,138,600
$34,062,800

$692,000
$1,444,400
$98~000
$32,924,200
$1.153,100
$34,077,300

Applied 20% of Acct. Nos. F-3 I, F-41, F-42, E-43, F-44, and F-51 (Equipment and
Material Costs) to account for additional gas pass upgrades that would be required
for Balanced Dra[’t Conversion.

$785,100
$27,000
$27,800
$22,000

$785,100
$27,000
$24,700
$22.000

Acct. No!;. A-I 1 and A-21 (Demolition and Civil Work)
Acct. Nos. B-21 (Civil Work)
Acct. No!;. C-21 (Civil Work)
Applied ~’0% of Acct. Nos. F-21 aml F-25 (Civil Work/Trenching) to SCR Project

Balanced Draft Conversion
$5,500
Foundations & Supports
SCR Area and Economizer Bypass
$14.259.500
Sorbent Injection System
$24,600
$23,500
Baghouse Ash Handling System
Flue Gas - Gas Pass Upgrades for SCR
$ll8,200
Balanced Draft Conw’.rsion
$29,600
Handling & Erection (Includes Labor Costs)
SCR Area and Economizer Bypass
$33.266,300
Sorbent Injection System
$122,400
Baghouse Ash l tandling System
$748.300
Anhydrous Ammonia System
$229,700
Electrical
$4,538,900
Elue Gas - Gas Pass Upgrades for SCR
$5,223,500
Balanced Draft Conversion
$1,305,900
Piping
$186.200
Insulation
$1,033,400
Scaffolding
$1,749,100
Cost Due to Overtime
$5,327,900
!Cost Due to Overtime
$3,993,600
Per Diem
$0
Consumables
$349,800
Contractor G&A Expenses
$0
Contractor Profit
$0
Total Direct Installation Costs (DIC)
$73,397,800
Total Direct Costs (DC) = (PEC) + (DIC) $107,460,600

$5,500

Acct. No:;. 91-5
Equipment Costs + Freight

Applied 20% of Acct. Nos. F-21 and F-25 (Civil Work/Trenching) to Balance Draft

$14,506,100
$24,600
$18,000
$24,700
$6,230

Acct. No~’. A-22 and A-23 (Concrete and Steel)
Acct. No~,. B-22 and B-23 (Concret~ and Steel)
Acct. No~. C-23 (Steel)
Applied 80% of Acct. Nos. D-22 and D-23 (Concrete/Steel) to SCR Projcct
Applied 20% of Acct. Nos. D-22 and D-23 (Concrete/Steel) to Balanced Draft

$44,433,200
$185,500
$753,500
$465,.100
$4,538,900
$5,223,500
$1,305,900
$231,000
$1,034,500
$2,022000
$6,527,600
$4,892,900
$0
$404,400
$0
$0
$87,462,200
$121,539.500

Acct. Nos. A-11 through A-36 Labor Costs*
Acct. No~. B-21 through B-36 Labo:: Costs
Acct. Nos. C-21 through C-35 Labor Costs
Acct. Nos. D-21 through D-35 Labor Costs
Acct. Nos. E-41 through E-51 Labm Costs
Applied 80% of Acct. Nos. F-21 through F-51 (Labor Costs) to SCR Project
Applied 20% of Acct. Nos. F-21 thn)ugh F-51 (Labor Costs) to Balanced Draft
Acct. Nos. A-35,13-35, D-35
Acct. Nos. A-36 and B-36
Acct. Nos. 91-1
Acct. Nos. 91-2A (working 5 - 10 hour days)
Acct. Nos. 91-2B (working 7 -12 ho~ar days during the tie-in)
Not Included
Acct. Nos. 91-4
Included in EPC ~ee
Included in EPC Fee

Privileged & Confidential
San Juan Units 1 & 2
SCR Cost Estimate
Indirect Costs

EPC Engineering, Procurement and Project Services

$8.720,400

$9,788,900

$3,270,200
$1.1)90,1 O0
$18.312.800
$250,000
$3,777,100
$100,000
$35,520,600

$3,670,900
$1,223,700
$20,556.700
$25C,000
$3,777,100
$100,000
$39,367,300

Acct. Nos. 93-2
Acct. Nos. 93-3
Acct. Nos. 93-4
Acct. No~. A-24
Acct. Nos. 93-5-i
Acct. No~. 93-5-2

New Mexico Gross Receipt Tax (GRT)$9,025,700
Project Contingency (PC) $28,854.900
Total Capital Investment (DC + IC + GRT + PC) $180,861,800

$10.157,200
$32,295,900
$203,3S9,900

DC + lC) X 6.3125%
Acct. No~. 95

EPC Constractioo Management Support
EPC Startup Commissk,ning
EPC Fee
Architectural
Owner’s Engineer & Construction Management
Performance Testing
Total Indirect Costs (IC)

ANNUAL COST
Direct Annual Costs
Fixed Annual Costs
Operating Labor
Maintenance Labor & Materials
Annual Emissions Testing
Catalyst Activity Testing
Fly Ash Sampling and Analysis
Total Fixed Annual Costs

$0
$2,712,900
$25.000
$5,000
$20.000
$2,762,900

$0
$3,o5o,4oo
$25,000
$5,000
$20,000
$3,10(,,400

Variable Annual Costs
Reagent Consumption (Ammonia)
Reagent Consumption (I)SI)
Auxiliary.’ & ID Fan Po’o, er
Steam Cost
Water Cost
Catalyst Replacement Cost
Total Variable Annual Costs

$1,051,000
$22,800
$745.800
$72,400
$o
$773.000
$2.665,000

$1,045,600
$22,g00
$728,600
$72,,!00
$C
$773,000
$2,642,400

Total Direct Annual Costs (DAC)

$5,427,900

$5,742,800

Indirect Annual Costs
Capital Recover~ Factor (CRF)
Cost for Capital Reco’ve~y
Total Indirect Annual Costs (IDAC)

0.0925
$16,737,000
$16,737,000

0.0925
$18,81 ~,000
$18,819,000

Total Annual Cost (TAC) = (DAC) + (IDAC) i $22,164,900

$24,561,800

Baseline Annual Emissions (tpy)
Project Post-Project Annual Emissions (tpy)
Emission Reductions (tordyr)
Cost Effectiveness (S/ton)
Cost ($/kW)
Interest Rate
Equipment Economic Lilt
CRF

4.140
690
3.450

4,1 9
687
3,432

$6,425
$489

$7,157
$553

Acct. Nos. 93-1

Assumed no additional operating labor for the SCR
rcl x 1.5% [EPA Cost Manual Section 4.2, Chapter 2, Eqn. 2.46]

See, O&M Cost Worksheet

Salculated using 8.44% interest and 30 year equipment life
FCI x CRF

8.44%
30
0.0925

*Note: A cost premium of approximately 40% was included ia the Unit 2 SCR labor costs sub-account A-23 including ductwork between the economizer outlet and SCR
inlet, SCR outlet and All inlet, SCR reactor boxes, and support framing) to account for the si nificar t site restrictions and congestion around the Unit 2 SCR compared to the
Unit 1 SCR.

SCR O&M Costs

SCR Type
Plant Gross Capacity
Capacity Factor
NOx Control Rate
Average NOx Inlet
Current Technology
Required Efficiency (Average)
Fuel
Heat Input to Boiler at Full Load
Fuel Heating Value
Reagen!
Average NH3 Consumption
Average Reagent Consumption
Ammonia Cost
Auxiliary Power Cost
Water Cost
Steam Cost
Catalyst replacement
Hydrated Lime Cost
Initial Catalyst Volume
Initial Catalyst Layers
Catalyst replacement cycle
Flue Gas Flow
Pressure Drop
Increase in Auxiliary Power Consumption Full Load
Increase in Water Consumption
Steam Usage
Steam Quality
Dry Sorbent Injection
Variable: O&M Cost:
Ammonia Cost
Catalyst Replacement Future Worth Factor
Catalyst Replacement Cost*
Auxiliary Power Cost
Steam Cost
Water Cost
Dry Sorbent Cost
Total variable O&M Cost

SJGS Unit 1

SJGS Unit 2

High Dust
370.0
85.00
0.050

High Dust
370.0
85.00
0.050

0.30
LNB/b, eural Network
83.33

0.30
LNB/Neural Network
83.33

yrs
acfm
in

New Me~ico Bituminous
3.707E+09
9,502
Anhy&ous Ammonia
360’
1,339
785
37
6
5
8,000
120
604
3
2
2,056,,100
8

New Mexico Bituminous
3.688E+09
9,502
Anhydrous Ammonia
358
1,332
785
37
6
5
8,000
120
604
3
2
1,999,900
8

kW
gph
MMBt~.~hr
MMBtu!lb
lb/hr

2,70’7
0
1,556
1,249
51

2,645
0
1,556
1,249
51

S/yr

$1,051,000
0.48:
$773,0’00
$745,800
$72,400

$1,045,600
0.48
$773,000
$728,600
$72,400

MW
%
Ib/MMBtu

lb/MBtu

Btu!hr
Btt~b
lb NH3/hr
tpy
S/dry ’ton
$/MWhr
$/1000 gal
$/MMBtu
$/m3
S/ton
m3

$/yr
$/yr
$/yr
$/yr
$/yr
$/yr’

$o

$o

$22,800
$2,665,000

$22,800
$2,642,400

* Catalyst replacement costs were calculated based on replacing 1 layer of catalyst (approx. 202 m3) once every two
years. Catalyst costs were calculated by muhiplying the volume of catalyst by the installed unit cost of $8,000/m3 and
using a future worth factor of 0.48 calculated as follows:
FWF=i*[!/(l+i)y-l];
where i -= an assumed interest rate of 8.44% and y = 2 (i.e., replacing one layer every other year.
See, Control Cost Manual, Section 4.2, Chap~Ier 2, pg. 2-47
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ATTACHMENT’ C.
SAN JUAN GENERATING STATION

UNITS 3 & 4
SCR COST ESTIMATES

Privileged & Confidential
San Juan Units 3 & 4
SCR Cost Estimate
Capacity (MW-gross)
Capacity (MW-net)
Maximum Heat Input (MMBtu/hr)
Annual Capacit.’, Factor (%)
Baseline NOx Emission Rate (Ib/MMBtu)
Baseline NOx Emission Rate (Ib/hr)
Controlled NOx Emission Rate (Ib/MMBtu)
Controlled NOx Emission Rate (Ib/hr)

Unit 3
544
497
5,758
85%
0.30
1,7274
0.05
287.9

Cost Item

Unit 3

unit 4
544
507
5.649
85%
0.30
A{~iusted to m~tch Dec. 2012 SNCR Cost Estimate
1,694.7
0.05
282.5
SCR COST ANALYSIS
Remarks/Cost Basis
IUnit 4
S&L Cost Estaimtes 31329C (Unit 3 SCR); 31330C (Unit 4 SCR); 31331C (Units
I, 2, 3 & 4 SCR Common Equipment). Common equipment costs in estimate
31330C were split equally between the larger units (Units 3 & 4)

CAPITAL COST
Direct Costs
Purchased Equipment Costs
SCR and Economizer Bypass
Sorbent Injection System
Baghouse Handling System

$21,436.700
$880,000
$810.000

Anhydrous Ammonia System

$1.256,500

Electrical Equipment
[nslrumentation and Control System
Substation and Switchyard Equipmenet
Flue Gas - Gas Pass Upgrades for SCR
Mechanical Equipment
Electrical Equipment
instrumentation & Controls
345 kV Substation Modifications
Balanced Draft Conversion
Mechanical Equipment
E~ectrlcal Equipment
Instrumentation & Conlrols
345 kV Substation Modifications

$2,314,2(10
$1,429.000
$200,000

$21,436,700 Acct. Nos. A-31
$880,000
Acct. Nos. B-31
$810,000
Acct. Nos. C-33
Common Cost~, for all 4 SCR control systems, split equally between Units 3 & 4.
$1256,500
Acct. Nos. D-31, D-41. D-42. D-43, I2,-44, D-SI
$2314,200
Acct. Nos. E-41. E-42. E-43
$1429,000
Acct. Nos. Eo4~.
$200,000
Acct. Nos. E÷51

$4,687,700
$4,606,300
$432,0(~
$6,000

$4.687,700
$4.606,300
$~32,000
5;6,000

Subtotal Equipment Costs
Freight on Materials
Total Purchased Equipment Cost (PEC)

Direct Installation Costs
~ite Preparation
SCR Area and Economizer Bypass
Sorbetat Injection System
Baghouse Ash Handling System
Anhydrous Ammonia
Flue Gas - Gas Pass Upgrades for SCR
Balanced Draft Conversion
:oundations & Supports
SCR Area and Economizer Bypass
Sorbent Injection System
Baghouse Ash Handling System
Anhydrous Ammonia
Flue Gas - Gas Pass Upgrades for SCR
Balanced Draft Conversion
Handling & Erection (Includes Labor Costs)
SCR Area and Economizer Bypass
Sorbent Injection System
Bughouse Ash Handling System
Anhydrous Ammonia System
Electrical
Flue Gas - Gas Pass Upgrades for SCR

$40,491,400
$1,572,600
$4Z064.0O0

$1,171,900
$1,151.600
$108,000
$1.500
$40,491,400
$1,573,400
$42,064,800

$146,600
$89.500
$27,8(10

$146,600
$89.500
$15,500

$20,600

$20,600

$1,301)
$300

$1,300
$300

$21,283,200
$24,600
$23,500

$21 283,200
$:}_4,600
$23,500

$35,900

$05,900

$52,200
$13,0o0

$52,200
$ ] 3,000

$1,151,600
$108,000
$1,500

$62,504,500
$191,000
$707,400
$1,227,500
$4,636,9OO

$47.632.300
$172,700
$679,200
$1,407,100
$4,636,900

S1,114.600

Balanced Draft Conversion
Construction Equipment Supplement (Laborl
$912,900
’iping
$307,900
nsulation
$1,589,000
i onstruction Equipment Supplement (Cranes)
$0
i;caffolding
$2,680,000
:?ost Due to Overtime
$8.570,900
Sost Due to Overtime
5;6.327.200
:’er Diem
$0
7onsumables
$536,100
lConlractor G&A Expenses
$0
Contraclor Profit
$0
Total Direct Installation Costs (DIC) $114,139,000
Total Direct Costs (DC) = (PEC) + (DIC) $156,203,000

$277,800
$336.300
$1,589,000
$1,479,800
$2,296,000
$6,g35,200
$5,026,200
$0
$459.300
$0
$0
$96,763.200
$/38 828,000

Applied 80% of Acct. Nos. F-31, F-4 l, F-42, F-43, F-44, and F-51 (Equipment an,
Material Costs to gas pass upgrades required for the SCR Project.

Applied 20% or’Acct. Nos. F-31,1:-41, F-42, F-43, F-44, and F-51 (Equipment an,
Material Costs) to account for additional gas pass upgrades that v, ould be required
for Balanced Draft Conversion.
Acct. Nos. 91-:;
Equipment Costs + Freight

Acct. Nos. A-I I and A-21 (Demolition and Civil Work)
Acct. Nos. B-21 (Civil Work)
Acct. Nos. C-21 (Civil Work)
Common Costs for all 4 SCR control system, s, split equally between Units 3 & 4.
Acct. Nos. D-I [ and D-21 (Demolition and Civil Work)
Applied 80% o!’Acct. No. F-21 (Civil Work) to SCR Project
Applied 20% o’Acct. No. F-21 (Civil Work) to Balance Draft
Acct. Nos. A-22 and A-23 (Concrete and Steel)
Acct. Nos. B-22 and B-23 (Concrete and Steel)
Acct. Nos. C-23 (Steel)
Common Costs for all 4 SCR control systems, split equally between Units 3 & 4.
Acct. Nos. D-22 and D-23 (Concrete and Steel)
Applied 80% of Acct. Nos. F-22 and F-32 (Concrete/Steel) to SCR Project
Applied 20% of Acct. No$. F-22 and F-32 (Concrete/Steel) to Balanced Draft
Acct. Nos. A-I througl" A-36 Labor Costs"
Acct. Nos. B-21 through B-36 Labor Costs
Acct. Nos. C-21 through C-35 Labor Costs
Acct. Nos. D-21 through D-35 Labor Costs
Acct. Nos. E-41 through E-51 Labor Costs
4pplied 80% ot Acct. Nas. F-21 through F-51 (Labor Costs) and F-51
Eonstruction P~wer) to SCR Project
Applied 20% ot Acct. N os. F-21 through F -51 (Labor Costs) and F -5 I
Construction P 9wet) to Balanced Draft Conversion
Acct. Nos. G-61 (Labor)
Acct. Nos. A-35, B-35, C-35, D-35
a.cct. Nos. A-3( and B-36
~cct. Nos. G-61
~cct. Nos. 91-1
~cct. Nos. 91-2~ (working 5 - 10 hour days)
~cct. Nos. 91-2 3 (working 7 -12 hour days during lhe tie-in)
Not Included
Acct. Nos. 91-4
Included in EP{. Fee
Included in EP{2 Fee

Privileged & Confidential
San Juan Units 3 & 4
SCR Cost Estimate
Indirect Costs
EPC Engineering, Procurement and Project Services

$12,803.500

$11.413.500

EPC Construction Management Support
EPC Startup Commissioning
EPC Fee
Architectural
Or, her’s Engineer & Construction Management
Performance Testing
Total Indirect Costs (IC)

$4,801.300
$1.600.500
$26,887.200
$503,500
$5,742.700
$ 100,000
$52,438.700

$4,280,000
$~,426,700
$23,968.200
$503,500
$5,742,700
$ 100.000
$4%434.600

Acct. Nos. 93-2
Acct. Nos. 93-~
Acct. Nos. 93-,I
Acct. Nos. A-24 and D-24
Acct. Nos. 93-5-1
Acct. Nos. 93-5-2

New Mexico Gross Receipt Tax (GRT) $13,170,500
Project Contingency (PC)
$42.395.600
Tolal Capital Investment (DC + IC + GRT + PC) $264,207,800

$11,757,800
$37,919,600
S235,940,000

(DC + IC) X 6.3125%
Acct. Nos. 95

ANNUAL COST
Direct Annual Costs
Fixed Annual Costs
.Operating Labor
Maintenance Labor & Materials
,knnual Emissions Testing
Calalyst Activity Testing
i:ly Ash Sampling and Analysis
Total Fixed Annual Costs

$o
$3,963.1oo
$25,000
$5,000
$20,000

$o
$3,539,100
$25,000
$5,000
$20,000

$4,013,100

S3,589,100

’Variable Annual Costs
Reagent Consumption (Ammonia)
Reagent Consumption (DSI)
Auxiliary & ID Fan Power
!’~team Cost
Water Cost
Catalyst Replacement Cost
Total Variable Annual Costs

$1,632,500
$72,400
$1,107.200
$108,500
$0
$1,201,000
$4,121.600

$1,601,600
$72,400
$1,101,800
$108,500
$0
$1,201,000
$4,085,300

Total Direcl Annual Costs (DAC)

$8,134,700

$7,674,400

9.0925
$24,450,000
$24,450,000

(I.0925
$21,834,000
$21 .,834,000

[]t~r (CRF)
Cost for Capital Recover-(
Total Indirect Annual Costs (IDAC)

Total Annual Cost (TAC) = (DAC) + (IDAC) $32,584,700
Baseline Annual Emissions (tpy)
Project Post-Project Annual Emissions (tpy)
Emission Reductions (ton/yr)
Cost Effectiveness (S/ton)
Cost ($/kW)

Acct. Nos. 93- I

Assumed no additional operating labor for Ihe SCR
TCI X 1.5% [EPA Cost Manual Section 4.2, Chapter 2, Eqn. 2.46]

See, O&M Cos:s Worksheet

Calculated usin~ 8.44% imerest and 30 yea~ equipment life
TCI x CRF

$29,508,400

6,431
1,072
5,350

5,309
1,052
5,257

$6,080
$486

$5,613
$434

8.44%
30
0.0925
*Note: A cost premium of approximately 40% was included in the Unit 3 SCR labor costs, sub-account A-23 includlng ductwork between the economizer outlet and SCR
inlet. SCR outlet and AH inlet. SCR reactor boxes, and support framing) to account for the significant site restriction!; and congestion around the Unit 3 SCR compared to the
Unit 4 SCR.
Interest Rate
Lifetime
ERF

SCR O&M Costs

SCR Type
Plant Gross Capacity
Capacity Factor
NOx Control Rate
Average NOx Inlet
Current Technology
Required Efficiency (Average)

Fuel
Heat Input to Boiler at Full Load
Fuel Heating Value
Reagent
Average NH3 Consumption
Average Reagent Consumption
Ammonia Cost
Auxiliary Power Cost
Water Cost
Steam Cost
Cataly:~t replacement
Hydrated Lime Cost
Initial Catalyst Volume
Initial ,Catalyst Layers
Catalyst replacement cycle
Flue Gas Flow
Pressure Drop
Increase in Auxiliary Power Consumption - Full
Load
Increase in Water Consumption
Steam Usage
Steam ,Quality
Dry Sorbent Injection
Variable O&M Cost:
Ammonia Cost
Catalyst Replacement Future Worth Factor
Catalyst Replacement Cost*
Auxiliary Power Cost
Steam Cost
Water Cost
Dry Sorbent Cost
Total Variable O&M Cost

MW
%
Ib/MMBtu
lb/MBtu

Btu!hr
Btu!Ib
lb NH3/hr
tpy
S/dry ton
$/MWhr
$/1000 gal
$/MMBtu
$/m3
S/ton
m3
yrs

acfm
in

SJGS Unit 3

SJGS Unit 4

High Dust
544.0
85.00
0.050

High Dust
544.0
85.00
0.050

0.30
LNB/Neural Network
83.33

0.30
LNB/Neural Network
83.33

New Mexico Bituminous New Mexico Bituminous
5.758E+09
5.649E+09
9,502
9,502
Anhydrous Ammonia
Anhydrous Ammonia
559
548
2,080
2,040
785
785
37
37
6
6
5
5
8,000
8,000
120
120
938
938
3
3
2
2
3,206,400
3,191,200
8
8

kW
gph
tb/hr
MMBtu!lb
tb/hr

4,019
0
2.,333
1,249
162

3,999
0
2,333
1,249
162

$/yr

$1,632,500
13.48
$1,201,000
$1,107,200
$1!)8,500

$1,601,600
0.48
$1,201,000
$1,101,800
$108,500

$/yr
$/yr
$/yr
:$/yr
S/yr
$/yr

$0

$0

$72,400
$4,121,600

$72,400
$4,085,300

* Catalyst replacement costs were calculated based on replacing 1 layer of catalyst (approx. 202 m ~) once every two years.
Catalyst costs were calculated by multiplying the volume of catalyst by the installed unit cost of $8,000/m3 and using a
future worth factor of 0.48 calculated as follows:
FWF =i * [ I/(1 +i)y- 1];
where i = an assumed interest rate of 8.44% and y = 2 (i.e., replacing one hayer every other year.
See, Control Cost Manual, Section 4.2, Chapter 2, pg. 2-47
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Appendix D. EPA Technical Support Document

Technical Support Document
Visibility Modeling for BART Determination: San Juan Generating
Station, New Mexico

Prepared by:
U.S. Environmental Protection Agency, Region 6
Michael Feldman
Erik Snyder

Pictures taken by Erik Snyder January 2004 from a vantage point Southeast of Bloomfield/Farmington area
on Hwy 550 looking towards La Plata Mountains around Mesa Verde (previous page and above) and snowcapped mountains in the background are part of Weminuche Wilderness.
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Chapter 1: Background and Description of San ,Juan Generating
Station
1.1

BACKGROUND

As described in our proposed action Federal Register notice, EPA is proposing to
disapprove a portion of the State Implementation Plan (SIP) revision submitted by the
State of New Mexico for the purpose of addressing the "good neighbor" requirements of
section 110(a)(2)(D)(i) of the Clean Air Act (CAA or Act) for the 1997 8-hour ozone
National Ambient Air Quality Standards (NAAQS or standards) .and the 1997 fine
particulate matter (PM2.5) NAAQS. The SIP revision addresses the requirement that
New Mexico’s SIP must have adequate provisions ~:o prohibit emissions from adversely
affecting another state’s air quality through interstate transport. EPA is proposing to
disapprove the New Mexico Interstate, Transport SIP provisions that address the
requirement of section 110(a)(2)(D)(i)(II) that emissions from New Mexico sources do
not interfere with measures required in the SIP of a~ay other state under part C of the
CAA to protect visibility. EPA is also proposing tc. promulgate a Federal Implementation
Plan (FIP) to prevent emissions from New Mexico :~our.ces from iinterfering with other
states’ measures to protect visibility, and to implement nitrogen oxides (NOx) and sulfur
dioxide (SO~) emission limits necessary at one source to prevent such interference. In
addition, EPA is proposing sulfuric acid (H2SO4) and ammonia (NH3) hourly emission
limits at the same source, to minimize the contribution of these compounds to visibility
impairment. EPA also proposes that c, ompliance wilth the emission limits be within three
(3) years of the effective date of our final rule. Furlhermore, EPA is proposing the FIP to
address the requirement for best available retrofit technology (BART) for NOx for this
source. This action is being taken under section 110 and part C of the CAA. This
Technical Support Document, including attachments and appendices, and other docket
materials provides much of the suppo~ for our proposed actions.

1.2

DESCRIPTION OF SAN JUAN GIENERATING STATION

The Public Service of New Mexico’s (PNM) San Juan Generating Station (SJGS)
includes four coal-fired boilers burning subbituminous coal from the San Juan Mine.
SJGS is located in San Juan County, 15 miles west of Farmington~ in northwest New
Mexico. SJGS Units 1 and 2 have a unit capacity oz~’350 and 360 MW, respectively.
These units are subcritical, wall-fired boilers that Ol:,erate in a forced draft mode. SJGS
Units 3 and 4 have a unit capacity of 544 MW each and are equipped with subcritical,
opposed wall-fired boilers that operate in a forced draft mode. Chapter 2 of this
document addresses the SJGS as being BART eligible and Chapter 3 discusses the
evaluation of SJGS as being subject-to-BART. The remaining chapters summarize the
methodology and results of modeling to evaluate the degree of improvement in visibility
which may reasonably be anticipated to result from ~he use of control technology.

On March 10, 2005, PNM entered into a consent decree with the Grand Canyon Trust,
Sierra Club, and New Mexico Environmental Department (NMED), resulting in the
installation of low-NO× burners (LNB) with overfire air (OFA) ports and a neural
network (NN) system to reduce NO× emissions, and a full-sized pulse jet fabric filter
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(PJFF) to reduce PM emissions.1 The wet limestor~e scrubber was modified to eliminate
flue gas bypass, and dibasic’, acid (DBA) was added to the scrubber process to improve
SO2 removal. Installation of these controls on all four units was completed in the spring
of 2009. Prior to installation of controls to meet the consent decree, all SGJS units were
equipped with hot-side electrostatic precipitators (ESP) for PM control, and wet
limestone flue gas desulfurization (FGD) systems for SO2 control. SJGS Unitsl, 3, and 4
also had LNB controls for NOx prior to the installation of controls for the consent decree.
Table 1-1. SJGS Operational Characteristics
Unit #1
Unit #2
Unit Rating, MW
(gross)
+Boiler Heat Input,
MBtu/hr

Unit #3

Unit #4

360

350

544

544

3,707

3,688

5,758

5,649

Opposed Wall- Opposed WallType of
Wall-fired/Foster Wall-fired/Foster fired/Babcock & fired/Babcock &
Boiler/Manufacturer
Wheeler
Wheeler
Wilcox
Wilcox
Existing emissions controls (post-consent decree):
LNB/OFA/NN for all units
NOx
SO2
Wet FGD lbr all units;
PM
PJFF for all units
NOx Post-consent
decree baseline
0.30 lb/MMBtu for each unit
emission rate
SOz Presumptive
90% annual average control, nol to exceed 0.250 lb/MMBtu for a seven day
BART emission rate
block average for each unit
PM Post-consent
decree baseline
0.015 lb/!vIMBtu for each unit
~
emission rate

In a permit modification to the construction permit :~’or SJGS, NMED issued a revised
construction permit (NSR Air Quality Permit No. 0063-M6) on April 22, 2008 to
incorporate some of the conditions from the consent: decree. The construction permit was
issued by the Air Quality Bureau of the NMED to SJGS pursuant to the New Mexico Air
Quality Control Act and regulations and is considered a federally enforceable permit.
EPA is not a party to the consent decree, but the inclusion of limits from the consent
decree that have been included in the construction permit for the facility were issued
pursuant to the federally approved construction permitting program of the New Mexico
SIP. Specifically, the construction permit includes the NOx, SO2 and PM limits from the
consent decree that are identified in Table 1-1. This permit has since been superceded by
a further construction permit modification that also includes the consent decree limits on
NOx, SO2, and PM emissions and is federally enforceable.2

Consent Decree in The Grand Canyon Trust and Sierra Club, Plaintiffs, The State of New Mexico,
Plaintiff-Intervenor, v. Public Service Cornpany of New Mexico, Defendant, (CV 02-552 BB/ACT
(ACE)), lodged in the United States District Court, Districl of New Mexico, on March 10, 2005, at 1516.
New Mexico Environment Department Air Quality Bureau NSR Air Quality Permit No. 0063-M6R1
was issued on September 12, 2008 and superceded Permit No. 0063-M6.

However, EPA does not believe this permit provides the necessary emission limits and
enforceable mechanisms to ensure the levels used in the Western Regional Air
Partnership (WRAP) photochemical modeling for the NOx and SO2 emissions of the
SJGS units.3 Since other WRAP states are using levels modeled for the SJGS units in
their demonstration of reasonable progress towards natural visibility conditions, any
discrepancies between what was included in the WILAP photochemical modeling and
what is presently enforceable, is a concern for this action. EPA must establish federally
enforceable limits for pollutants that impact visibility projections within the WRAP
photochemical modeling that were utilized by WRJtP states to demonstrate reasonable
progress towards natural visibility conditions. For the fbur SJGS units the consent decree
limits of 0.30 lb/MMBtu of NOx on a 30-day rolling average is less restrictive than the
0.27 and 0.28 lb/MMBtu of NOx emission rates that we,re included in the WRAP’s
photochemical modeling that are being used for assessing daily visibility impacts. Thus
the NOx permit limits are at a higher level than what the WRAP modeling assumed.
Similarly, in previous communications to NMED and the WRAP, PNM had indicated
that the 90% annual average control would be expected to yield roughly a 0.195
lb/MMBtu of SOz, which is much higher than the 0.15 lb/MMBtu emission rate utilized
in the WRAP’s photochemical modeling.4 EPA notes that the 90% reduction is based on
the annual average sulfur content in the coal combusted in the SJGS’s four units and is
not a hard limit. It is an annual average limit that can fluctuate depending upon the
annual average of the sulfur content. The most restrictive of the emission limits within
the current construction permit for SJGS is the 0.25,0 lb/MMBtu on a 7-day block average
for each unit. This limit is much less restrictive than the 0.15 lb/MMBtu emission rate
that was used for daily impacts within the WRAP’s photochemical modeling.

Thus, the NOx and SO2 permit limits are at a higher lew.q than what the WRAP
photochemical modeling assumed. EPA does not see an enforceable mechanism in place
to guarantee the NOx and SO2 emission limits assumed in the WP,_AP modeling, which
adjacent states are assuming in their reasonable progress demonstrations. Consequently,
we are proposing to disapprove New Mexico’s SIP as not meeting the requirement of
prohibiting emissions from interfering with efforts to protect visibility in other states.
CAA section 110(a)(2)(D)(i)(II).

The Western Regional Air Partnership (WRAP) is a voluntary partnership of state, tribal, federal, and
local air agencies dealing with regional air quality issues in the West. Member states include Alaska,
Arizona, California, Colorado, Idaho, Montana, New Mexico, North Dakota, Oregon, South Dakota,
Utah, Washington, and Wyoming. The WRAP established various committees to assist in managing
and developing RH work prodncts. New Mexico is a WRAP member.
Comments Received to-Date on the Draft 2018 Base Case t’rojections, Version: December 21, 2005.
Available here:
http://www.\~apair.~rgjf~rums/ss~7d~cuments/eictts/Pr~jecti~ns/Summary%2~f%2~C~mments 122
05_final.pdf, pdfpagination 20.
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Chapter 2: BART Eligible Determination
In 1999, EPA published a final rule to address a type of visibility impairment known as
regional haze (64 FR 35714, July 1, 1999). The regional haze rule requires States to
submit state implementation plans (SlPs) to address regional haze visibility impairment
in 156 Federally-protected parks and wilderness areas. The 1999 rule was issued to
fulfill a long-standing EPA commitment to address regional haze: under the authority and
requirements of sections 169A and 169B of the Clean Air Act (CAA). As required by the
CAA, EPA included in the final regional haze rule a requirement for Best Available
Retrofit Technology (BART) for certain large stationary sources. The regulatory
requirements for BART were codified at 40 CFR 50.308(e) and in definitions that appear
in 40 CFR 50.301.
40 CFR Part 51.301 defines. BART-eligible sources are those sources which have the
potential to emit 250 tons per year or more of a visibility impairing air pollutant, were put
in place between August 7, 1962 and ,August 7, 1977, and whose operations fall within
one or more of 26 specifically listed source categories. Under the CAA, BART is
required for any BART-eligible source which a Sta~!e determines "emits any air pollutant
which may reasonably be anticipated to cause or contribute to any impairment of
visibility in any such area." Accordingly, for stationary sources ~neeting these criteria,
States must address the BART require.ment when tl-~ey develop their regional haze SIPs.
The EPA published a second rulemaking on July 6, 2005 that made changes to the Final
Rule published July 1, 1999. The second rulemaking was in response to a U.S. District
Court of Appeals ruling that vacated part of the regional! haze rule. The June 6, 2005
Final Rule required the BART analysis to include an analysis of the degree of visibility
improvement resulting from the use of control technology at BART-subject sources;
revised the BART provisions; included new BART Guidelines contained in a new
Appendix Y to Part 51; and added the requirement that States use Appendix Y for
determining BART at certain large electrical generating units (EGUs). The Guidelines
also contained specific presumptive limits for SO~ and NOx for certain large EGUs based
on fuel type, unit size, cost effectiveness, and presence or absence of pre-existing
controls. For NOx emissions, the EPA directs states to generally require owners and
operators to meet the presumptive limits at coal-fired EGUs greater than 200 MW at
power plants with a total generating capacity greater than 750 MW. The presumptive
limits for NOx are based on coal type, boiler type and whether SCR or SNCR are already
installed at the source.
New Mexico and the WRAP identified the BART eligible sources in New Mexico.s In
May 2006, NMED conducted an internal review of sources potentially subject to the
BART rule and identified 11 source complexes that were BART eligible. The four coal-

Draft Report "Identification of’ BART-Eligible Sources in the PC’RAP Region", prepared for the WRAP
by Eastern Research Group, Inc.; April 4, 2005.

fired EGU units (Units 1-4), at the San Juan Generation Station were identified as one of
these 11 BART eligible source complexes by NMED and the WtlJkP.6

WRAP spreadsheets revised (09/21/06) Appendix K: Eligibility of Steam Electric Plants at the Unit
Level "WRAP App_K_BART-Eligible_EGUs.XLS" and .~ppendix H: Mas’,ter List of Sources and
Their Eligibility WRAP App. H All Sources_v5.XLS".
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Chapter 3: Subject-to-BART Determination
Section III of the BART Guidelines outlines the steps involved in identifying sources that
are subject to BART. Previously, the state of New Mexico and the WRAP identified
sources subject to BART in New Mexico. Based on the list of identified sources (see
previous chapter discussion), the WtLA_P performecl the initial BART modeling for the
state of New Mexico. The procedures used are out]ined in the WRAP Regional
Modeling Center (RMC) BART Modeling Protocol.7 The basic assumptions in the
WRAP BART CALMET/CALPUFF modeling used for New Mexico are as follows:
¯ Use of three years; of modeling of 2001, 2.002, and 2003.
¯ Visibility impacts due to emissions of SO’z, NOx and primary PM emissions
were calculated.
¯ PM emissions were modeled as PM2.5.
¯ Visibility was calculated using the Original IMPROVE equation and Annual
Average Natural Conditions.
Initial modeling was performed by the’, WRAP for the 11 source complexes in New
Mexico that were considered BART eligible.

As we note in the BART Guidelines, one of the first steps in determining whether a
source causes or contributes to visibility impairment is to establish a threshold (measured
in deciviews). A single source that is responsible for a 1.0 deciview change or more
should be considered to "cause" visibility impairment; a source that causes less than a
1.0 deciview change may stiill contribute to visibility impairment and thus be subject to
BART. The modeling of each individual source complexes’ combined SO2, NOx, and
PM emissions was complete.d and results of the 98t~ percentile visibility impacts at any
Class I area were evaluated to determine if visibility impacts at any Class I area exceeded
the 0.5 dv significance threshold. Of the 11 source complexes analyzed, only one source
complex’s visibility impacts, at any Class I area due to combined SO2, NOx, and PM
emissions exceeded the 0.5 dv threshold (PNM San Juan Generating Station Boilers # 14). Of the 10 other source complexes, none exceed a 0.33 dv impact. Consequently, only
the PNM San Juan Boilers # 1-4 were determined by NMED to be subject to a BART
determination. The results of this analysis (Table 3--1) indicated that the San Juan
Generating Station (SJGS), on a facility-wide basis, "causes" visfbility impairment at all
16 Class I areas within 300 km of the l?acility.8
Therefore, a conclusion was made that the units of the SJGS cause and/or contribute to
visibility impairment in many nearby Class I areas. We note in the BART Guidelines
that states (and by extension EPA when promulgating a FIP) have flexibility in
7 "CALMET/CALPUFF Protocol for BART Exemption Screening Analysis for Class I Areas in the
Western United States", Western Regional Air Partnership (WRAP); Gall Tom~esen, Zion Wang; Ralph
Morris, Abby Hoats and Yiqin Jia, August 15, 2006. Availabl: at:
http://pah.cert.ucr.edu!aqm/308/b~trt/WRAP_RMC_BART_Protocol_Aug 15_2006.pdf
~ Summary of WRAP RMC BART Modeling for New Mexico Draft#4, April 21, 2006
(http://pah.cert.ucr.edu/aqm/308goart/calpuff/s ummary/NM_summary_v4_Apr21_2007.doc)
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determining an appropriate threshold for determining whether a source "contributes to
any visibility impairment" for the pul-poses of BART. l[-t~owever, this threshold should
not be higher than 0.5 deciviews. In the case of the SJGS, this decision point is moot,
since visibility modeling indicates that even using lhe default contribution threshold of
0.5 deciviews, the SJGS co~atributes to visibility impairment at a number of Class I areas.

On November 9, 2006, New Mexico informed PNM that the modeling performed by the
WRAP indicated the visibility impairment from the, San Juan Generating Station (SJGS)
was over the 0.5 dv threshold, and was therefore subject to a BART analysis
However, this modeling was based on. the installed control technology at the time and
does not reflect emission reductions due to the installation of consent decree controls.
Refined modeling performed by the New Mexico Environmental Department (NMED)
and by the Environmental Protection Agency (EPA) (Table 3-2) in 2010, including the
controls required by the cortsent decree, both show that each individual unit at SJGS still
"cause" visibility impairment at Mesa Verde National Park, and contribute to visibility
impairment at other Class I areas.9’ ~0 As discussed further in following Chapters, EPA’s
modeling was updated to utilize the latest EPA apwoved version of CALPUFF because
of some technical concerns that had been raised with the later version of CALPUFF that
was originally used in the WRAP’s modeling. The changes in CALPUFF versions did
not change the conclusions that were made for the
~uJ,.~ units. Yherefore, we find that
units 1, 2, 3, and 4 of the SJGS are subject to BAR~[~. 12~etails on modeling protocols and
inputs used are discussed later in this document.

10

Visibility modeling was primarily performed by the contractor Black and Veatch for PNM and submitted
to NMED for review. Throughout this document, any references to "NMED modeling" refers to
modeling performed or reviewed by NMED.
PNM San Juan Generating Station Refined BART Visibili~:y Results, Black and Veatch, March 31, 2008
(http://ww~.nmenv.state.nm.us/aqb/regha:,Jdocuments/03"_; 12008Final_BART_Modeling_Response_wi
th_Altachments_0331 .pdf)
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~ p UFF screening results for SJGS
Table 3-1. WRAP BART CAL
Class I Area
Arches
Bandelier Wilderness
Black Canyon of the Gunnison
Wilderness
Canyonlands
Capitol Reef
Grand Canyon
Great Sand Dunes National Monument
La Garita Wilderness
Maroon Bells-Snowmass Wilderness
Mesa Verde
Pecos Wilderness
Petrified Forest
San Pedro Parks Wilderness
Weminuche Wilderness
West Elk Wilderness
Wheeler Peak Wilderness

Minimum
Distance
(km)
222
210

98th Percentile for Each
Year
20011
2002
2003
3.71
3.59
4.06
2.47
2.90
3.08

3 year
average
3.79
2.82

203

2.38

2.27

2.43

2.36

170
232
285
269
169
271
40
248
213
155
98
216
258

6.21
4.00
2.12
1.47
1.63
1.19
5.542.17’
1.62,
3.80
2.24.
2.14
1.94

4.33
2.02
1.50
1.59
1.82
1.27
5.34
2.63
1.27
4.07
2.99
1.90
1.73

4.44
2.35
1.18
1.74
1.77
1.15
5.30
2.81
1.03
4.14
2.41
2.20
1.97

4.99
2.79
1.60
1.60
1.74
1.21
5.40
2.53
1.31
4.01
2.55
2.08
1.88

Table 3-2. EPA Consent Decree baseline visibility modeling (lppb background ammonia
and Method 8)
Class I Area
Arches
Bandelier Wilderness
Black Canyon of the Gunnison
Wilderness
Canyonlands
Capitol Reef

La Garita Wilderness
_Grand Canyon
Great Sand Dunes National Monument
Mesa Verde
Pecos Wilderness
Petrified Forest
San Pedro Parks Wilderness
Maroon Bells Snowmass Wilderness
West Elk Wilderness
Weminuche Wilderness
Wheeler Peak Wilderness

Average of 98th percentile for 20111, 2002, and 2003 (dv)
Unit I Unit 2 Unit 3 Unit 4 Facilit~
0.47
0.4"7
0.69
0.67
2.03
0.41
0.27
0.27
0.41
1.27
(I.23

0.23

0.74

0.74.

0.28

0.28,

0.32
0.11
0.24
1.67
0.23
0.10
0.47
13,. 11
13,.24
13,.58
0.22

0.32
0.11
0.24
1.67
0.23
0.10
0.46
0.11
0.24
0.58
0.22

0.49
0.17
0.37
2.36
0.36
0.15
0.73
0.18
0.42
0.85
0.34
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0.36

1.15

1.08

1.06

3.05

0.37

0.37

1.21

0.48
0.17
0.37
2.34
0.35
0.15
0.71
0.18
0.41
0.83
0.33

1.51
0.56
1.18
5.13
1.11
0.47
2.13
0.56
1.26
2.41
1.07

0.37

Chapter 4: BART Guidelines and Modeling Protocols
4.1

BACKGROUND AND INTRODUCTION

The BART analysis includes engineering and modeling methods and procedures used to
determine the appropriate controls for the SJGS Units to reduce the source’s contribution
to pollutant concentrations llhat result in visibility impairment in the surrounding Class I
areas. The final factor to consider under EPA’s BART Guidelines is the degree of
visibility improvement from the BART control options.~ The BART guidelines
recommend use of the CALPUFF air quality dispersion model to estimate the visibility
improvements at each Class’. ! area, typically within a 300 km (186 mile) radius of the
source, of alternative control technologies, and to compare these to each other and to the
impact of the baseline, or current, source configuration. There are 16 Class ! areas within
300km of the SJGS. These are listed in Table 4-1 and 4-2 and shown in Figure 4-1. The
measured visibility impairment (in deciviews) at each Class I area is presented in Table
4-1 as a range of the 10th (mean of Best 20% days) and 90th (mean of Worst 20% days)
percentiles, averaged for 2007 and 20138.
Table 4-1. Measured Visibility Impairment at Class I areas (2007 - 2008 average) ~:
Class 1 Area

Arches
Bandelier Wilderness
Black Canyon of the Gunnison
Wilderness
Canyonlands
Capitol Reef
Grand Canyon
Great Sand Dunes National Monument
La Garita Wilderness
Maroon Bells Snowmass Wilderness
Mesa Verde
Pecos Wilderness
Petrified Forest
San Pedro Parks Wilderness
West Elk Wilderness
Weminuche Wilderness
Wheeler Peak Wilderness

10th

Percentile
90~h Percentile
Deciview Impaiirment I)eciview Impairment
2.9
11.3
4.2
12.2
2.2

10.5

2.9
2.8
2.1
3.5
2.2
0.2
3.1
1.2
4.5
2.8
0,2
2,2
12

11.3
11.5
1 1.2
11.2
10.5
9.3
11.0
8.6
12.5
11.3
9.3
10.5
8.6

59 FR 39104, 39170 (July 6, 2005)
IMPROVE monitoring network (Regional Haze Rule Summary data, Revised (new) IMPROVE
Algorithm, http://vista.cira.colostate.eduJimprove/Data/IM?ROVE/summary_data.htm)
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Figure 4-1. Map of Class I Areas within 300 km of SJ~JS

I

~ Kilometers

Table 4-2. Class I Areas in CALPUFF Modeling fc~r SJGS
Class I Area
Arches
Bandelier Wilderness
Black Canyon of the
Gunnison Wilderness
Canyonlands
Capitol Reef
Grand Can)~on
Great Sand Dunes National
Monument
r
La Garita V~
ilderness
Maroon Bells Snowmass
Wilderness
Mesa Verde
Pecos Wilderness
Petrified Forest
San Pedro Parks Wilderness
Weminuche Wilderness
West Elk Wilderness
Wheeler Peak Wilderness

Abbreviation

Minimum
IMPROVE Distance to
monitor~3
SJGS (km)
222
CANY~
BAND 1
210

State

Agency

arch
band

UT
NM

NPS
NP S

blca

CO

NPS

WEMI 1

203

canv
care
grca

UT
UT
AZ

NPS
NPS
NPS

CANY1
CAPI 1
GRCA2

170
232
285

grsa

CO

NPS

GRSA 1

269

laga

CO

USFS

WEMI 1

169

mabe

CO

USFS

WHRI 1

271

meve
peco
pefo
sape
wemi
wee][
whpe

CO
NM
AZ
NM
CO
CO
NM

NPS
NPS
NPS
USFS
USFS
USFS
USFS

MEVE1
WHPE1
PEFO 1
SAPE1
WEMI 1
WHRI 1
WHPE1

40
248
213
155
98
216
258

13 For a Class I area without an IMPROVE monitor of its own, the nearest monitor in another area is used.
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Visibility modeling was performed for the San Juma Generating Station and included the
sixteen Class ! Areas within 300 km of the facility in the modeling analysis. Although
not officially submitted to EPA, NMED completed a N,Ox and PM BART determination
for the SJGS, which EPA fi~und to be thorough and comprehensive.14 Although EPA
generally regards the visibility modeling analyses performed by NMED to be of high
quality, some minor issues were noted. EPA remodeled the visibility impacts of SJGS to
rectify these issues in order to address consistency with modeling guidance EPA has
provided to the states. NMED and EPA modeling protocols are discussed later in this
chapter, followed by detailed discussion of model inputs and results in the following
chapters.
4.2

CALCULATION OF VISIBILITY IMPACT

Under the RHR, visibility is measured in deciviews. Visibility is traditionally described
in terms of visual range in kilometers or miles. Howew~r, the visual range scale does not
correspond to how people perceive visibility: a giw~’n increase in visual range is perceived
differently depending on how good the original visibility was (that is, it is not on a linear
scale). The deciview scale is designed to address this problem. It is linear with respect to
perceived visual changes over its entire range, analogous to the decibel scale for sound: a
given change in deciviews will be perceived as the same amount of visibility change,
whatever the original visibility was. The defining equation is:
deciviews = 10*ln(bext/10)
where In is the natural logarithm, and extinction bex~ is tlhe fraction of light scattered out
of a viewing path. Extinction increases with the amount of pollution (bext is in units of
1/Mm, "inverse megameters"). Lower deciview values represent better visibility, more
pristine atmospheres, and greater visual range, while increasing deciview values represent
increasingly poor visibility. An increase of 1 deciview corresponds to about a 10%
increase in extinction. (Deciviews are related to the more traditional visual range

according to dv = 10’!n(391 / visual range)). An eligible BART source with a predicted
impact of 0.5 dv or more of impairment in a Class ! area "contributes" to visibility
impairment and is subject to BART. ~s
Under the BART guidelines, deciviews are estimated using the CALPUFF air quality
model. CALPUFF predicts 24-hour average pollutant concentratiions based on source
emissions and how they disperse in the atmosphere. The CALPUFF modeling includes
source emissions of the following visibility-impairing pollutants: SO2, SO4, NO×,
secondary organic aerosol (SOA), fine particulate rrtatter (PMF), coarse particulate matter
(PMC), and elemental carbon (EC). CALPUFF incorporates a semi-empirical chemical
14

15

New Mexico Environment Department, Air Quality Bureau, BART Determination, Public Service
Company of New Mexico, San Juan Generating Station, Units 1-4, June 2 l, 2010. Available here:
http://www.nmenv.state.nm.us/aqb/reghaz~d~cuments/AppxA-NM~SJGS-N~xBARTDeterminati~n~
06212010.pdf
70 FR 39104, 39121 (July 6, 2005).
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module that simulates the conversion of SO2 to particulate sulfate and NO× to particulate
nitrate, at a rate dependent on meteorological conditions and background ozone
concentration. These concentrations are converted to deciviews lby the CALPOST postprocessor in two steps.
4.2.1 IMPROVE Equation
Under the original IMPROVE equation, extinction (bcxt) is estimated from the predicted
concentrations of various pollutants: 16
beyt

: 3 *f(kH) * [s ,lfate]
+ 3 *f(RH) * [nitrat~
+ 4 * [organic mass~
+ 10 * [elemental ca,,bon]
+ 1 * [fine soil]
+ O. 6 * [coarse mass_]
+10

The 10 that is added accou~ts for Rayleigh scattering, which is due to the interaction of
light with molecules of air itself with :no pollutants. The f(RH) is a water growth factor
for sulfate and nitrate; its value depends on relative humidity (RH), ranging from 1 at low
humidity to 18 at 98% humidity.
4.2.2 Revised IMPROVE Equation
EPA used the "revised" IMPROVE equation to calculate light extinction.~7 The revised
IMPROVE equation is used to convert measured or modeled concentrations into
extinction for each pollutant chemical species, and Ihen total thera up, accounting for the
effect of relative humidity.
Revised IMPROVE equation:
= 2.2 * f(RH) * [small sulfai~e] + 4.8 * f~(RH) * [large sulfate]
+ 2.4 *~(RH) * [small nitrai’e] + 5.1 *f~(RH) * [large nitrate]
+ 2.8 * [small organic mass)’ + ~;. 1 * [large organic mass’]
+ 10 * [elemental carbon]
+ 1 * [fine soil)’
+ 1.7 *.£.~(RH) * [sea sal~
+ O. 6 * [coarse massJ
+ Rayleigh scattering (site-specific)
+ 0.33 * [NO:(ppb)]

Interagency Monitoring of Protected Visual Environments (IMPROVE) is a network of monitors in
various Class I Areas, established to assess visibility impairment and its causes. The IMPROVE
equation is used to converted monitored concentrations into extinction, a measure of visibility. See:
http://vista.cira.colostate.edu/improve/
Pitchford, M. L., W. C. Malta, B. A. Schichtel, N. Kumar, D. Lowenthal and J. L. Hand, Revised
algorithm for estimating light extinction from IMPROVE particle speciation data, Journal of the Air &
Waste Management Association, 57, 1326.-1336, 2007.
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Sulfate is assumed to be all "large sulfate" if total sulfate is over 20 pg/m3, otherwise its
fraction of the total is assumed to increase uniformly between 0 and 1 when the total is in
the range between 0 and 20 (i.e. large sulfate = (total sulfate/20)*total). A similar
definition applies for nitrate and for organic mass. The organic mass is assumed to be 1.8
times the organic carbon mass that is measured by IMPROVE monitors, an increase over
the old 1.4. Sea salt is estimated as 1.8 * [chlorideli (or chlorine if chloride not available)
The ~, fL, fs~ are water growth factors for small ("S") and large ("L") fractions of sulfate
and nitrate, and for sea salt ("SS"). Their values depend on relative humidity, ranging
from 1 at low humidity to over 5 at 9:;% humidity. Rayleigh scattering is due to the
interaction of light with molecules of air itself with no pollutants.
The IMPROVE program revised the IMPROVE equation after a scientific assessment of

its implications for regional haze planning to reduce biases in liglht extinction estimates
compared to the old algorithm. ~ In particular, when compared to nephelometer direct
measurements of visibility extinction, the original IMPROVE equation over-predicts for
low extinction conditions and under-predicts for high extinction. These biases have
direct relevance for estimates for the worst 20% visibility days that are used to assess
visibility impact. The new .equation Shows broader scatter overall, but less bias in
matching visibility measurements under high and low visibility conditions. The split
between small and large particles was the main factor in reducing the biases. The revised
IMPROVE equation has less bias, is more refined, accounts for more pollutants,
incorporates more recent data, and is based on considerations of relevance for the
calculations needed for assessing progress under the Regional Haze Rule.
EPA guidance states that the use of either the IMPROVE or the revised IMPROVE
equation is acceptable provided that the same algori.thm is utilized for both the base and
future extinction calculations.19 Since EPA has redone the analysis we have been able to
incorporate the revised IMPROVE equation, which we believe is appropriate and the
more preferred method for analyses being conducted at this time.2°’ 21, 22 EPA has

18

Revised IMPROVE algorithm for Esimating Light Extinction from Particle Speciation Data,

IMPROVE, January 2006

19

2O

(http://x ista.cira.colostate.edu~improve/Pu.blications/GrayLit/gray_literature.htm) ; Hand, J.L., Douglas,
S.G., 2006, Review of the IMPROVE Equation for Estimating Ambient Light Extinction Coefficients Final Report
(http://vista.cira.colostate.edu/improve/Publications/GrayLit!O16 IMPROVEEeqReview/IMPROVEeq
Review.htm)
Guidance on the Use of Models and Other Analyses for Demonstrating Attainment of Air Quality Goals
for Ozone, PM2.5, and Regional Haze, EPA-454/B-07-002, April 2007, EPA OAQPS;
(http://www.epa.gov/ttn/scram/~zuidance/guide/final-03 -pm-rh-g uidance.pd_f)

U.S. EPA. 2006a. Additional Regional Haze Questions. U.S. Environmental Protections Agency.
August 3. (http://www.wrapair.org/forums/iwg/documents/Q_and A for Regional_Haze_8-030
o Vo22New2,
~ o v’E ~20equation%22.
)
Z
06.pdf#search= Vo22
o20IMPRO
o22).

21
22

WRAP presentation, "Update on IMPROVE Light Extinction Equation and[ Natural Conditions
Estimates" Tom Moore, May 123, 2006.
U.S. Forest Service, National Park Service, and U.S. Fish and Wildlife Service. 2010. Federal land

managers’ air quality related values work group (FLAG): phase I report--revised (2010). Natural
Resource Report NPS/NRPC/NRR--2010/232. National Park Service, Denver, Colorado.
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provided alternative calculations using the original IMPROVE equation for comparison
with these visibility calculation results.

4.2.3 Deciview Impact Calculation
In the second CALPOST step this extinction is converted to deciviews, using the defining
equation (equation 1) for deciviews. The delta dec iviews (Adv)represents the impact on
visibility in deciviews of the source being evaluated, and is also provided by CALPUFF.
It is the change, or "delta", between deciviews witl:~ and[ without the source. Under the
BART guidelines, delta deciviews is the difference between deciviews including the
impact of the source and natural background, and deciviews of the natural background
alone. Each modeled day and location in the Class ! area will have an associated delta
deciview. For each day, the model finds the maximum visibility impact of all locations
(receptors) in the Class I area. From among these daily values, the BART guidelines
recommend use of the 98th percentile, roughly equ:ivalent to the I~th highest day, visibility
impacts expressed as 24-hour averages of delta deciviews relative to natural background,
as estimated using the CALPUFF air quality modeling system for comparing the base
case and the effects of varic, us controls. The 98th Fercentile is recommended rather than
the maximum value to avoid undue influence from unusual meteorological conditions
and conservative assumptions in the model.
The BART guidelines recommend that impacts of sources be estimated in deciviews
relative to natural background. NMED and EPA us;ed background concentrations (Table
4-3) from Table 2-1 of "Guidance for Estimating Natural Visibility Conditions Under the
Regional Haze Rule" for calculations using "Method 6".23 EPA used average
background concentrations (Table 4-4) and relative humidity adjustment factors from the
Federal Land Managers’ Air Quality Related Values Work Group (FLAG) Phase I Report
for use with the revised IMPROVE equation ("Method 8").24
Table 4-3. Natural Background Concentrations used by NMED and EPA for "Method 6"
CALPOST parameter
Pollutant
Concentration (~g/m~)
BKSO4
Ammonium sulfa:c
0.12
BKNO3
Ammonium nitrate
0.10
BKPMC,
3.00
Coarse particulates
BKOC
0.47
Organic carbon
BKSOIL
Soil
0.50
BKEC
Elemental carbon
0.02

23

24

U.S. Environmental Protectior~ Agency, Guidance for Estimating Natural Visibility Conditions Under
the Regional Haze Rule, EPA-.454/B-03-005, September 2903, on web page
http://www.epa.gov/ttn/oarpg/t 1/memoranda/rh_envcurhr_gd.pd f
U.S. Forest Service, National Park Service, and U.S. Fish z~nd Wildlife Service. 2010. Federal land
managers’ air quality related values work group (FLAG): phase I report--revised (20 ! 0). Natural
Resource Report NPSiNRPC/NRR--2010/232. National Park Service, Dentver, Colorado
(http://www.nature.nps.gov/air/Pubs/pdf/flag/FLAG_2010 pdf)
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Table 4-4. Natural Background Concentrations used by EPA for’ "Method 8"
CALPOST parameters
Class I Area

BKSALT
Salt

Arches
Bandelier
Wilderness
Black Canyon
of the Gunnison
Wilderness
Canyonlands
Capitol Reef
Grand Canyon
Great Sand
Dunes National
Monument
La Garita
Wilderness
Maroon Bells
Snowmass
Wilderness
Mesa Verde
Pecos
Wilderness
Petrified Forest
San Pedro
Parks
Wilderness
Weminuche
Wilderness
West Elk
Wilderness
Wheeler Peak
Wilderness

0.01
0.02

BKSO4
BKNO3
BKPMC
Ammonium Ammonium
Coarse
particulates
sulfate
nitrate
0.12
0.10
2.92
0.12

0.10

2.86

0.60

0.50

BKOC
Organic
carbon
0.60

0.50

BKEC
Elemental
carbon
0.02

BKSOIL
Soil

0.02

0.01

0.12

0.10

2.59

0.60

0.50

0.02

0.01
0.00
0.02

0.12
0.12
0.12

0.10
0.10
0.10

2.92
2.78
2.88

0.60
0.58
0.60

0.50
0.50
0.50

0.02
0.02
0.02

0.01

0.12

0.10

2.99

0.58

0.50

0.02

0.01

0.12

0.10

2.59

0.60

0.49

0.02

0.00

0.12

0.10

2.59

0.60

0.48

0.02

0.00

0.12

0.10

2.88

0.60

0.50

0.02

0.03

0.12

0.10

2.29

0.60

0.50

0.02

0.01

0.12

0.10

3.00

0.60

0.50

0.02

0.01

0.12

0.10

2.19

0.60

0.50

0.02

0.00

0.12

0.10

2.12

0.00

0.12

0.10

2.12

0.00

0.12

0.10

2.29

2O

0.60
0.60
0.60

0.50
0.50
0.50

0.02
0.02
0.02

4.3

CALMET/CALPUFF MODELING

4.3.1

Modeling Protocol

The contractor, Black & Veatch (B&V), was hired by PNM toconduct modeling for the
SJGS according to modeling protocols submitted to NMED.25 NMED reviewed this
modeling and performed additional modeling following the same general approach. This
modeling analysis generally followed the BART protocol developed by the WRAP.26
The WRAP protocol received extensive scrutiny during 2005-2006 by various States,
EPA Regions, and Federal Land Managers (FLMs). Some key features of the protocol
are listed here. Meteorological fields were derived from the MM5 prognostic
meteorological model, using a 36 km grid resolution, for the years 2001, 2002, and 2003
and with the continental United States as the modeling domain. Subdomains were
extracted for use by individual states, such as New Mexico. The MM5 fields were then
processed using CALMET (meteorological pre-processor, part of the CALPUFF
modeling system) as preparation for use in the CALPUIZF air quality model, using a 4 km
grid resolution. After much discussion, WRAP elected to blend meteorological station
observations into the MM5 fields, instead of relying on the CALMET "no observations"
("no obs") mode.
The NMED modeling protocol followed the WRAP protocol. CALMET and CALPUFF
settings were almost all the same. One difference to nolle is that the modeling domain
was but a subset of the modeling domain used by the WRAP, the New Mexico
subdomain shown in figure 4-2 was used; all Class I Areas within 300 km of SJGS were
included. The BART visibility modeling protocol used by B&V was revised to include
variable background ammonia concentrations and nitrate repartitioning.~7 All modeling
relied on the same MM5 me, teorological simulation data and terrain data developed and
utilized by the WRAP.

25

26

27

Public Service Company of New Mexico San Juan Generating Station Best Available Retrofit
Technology Analysis, Black and Veatch, June 2007
(http://~vww.nmenv.state.nm.u s/aqb/regha:,Jdocuments/PNMBARTRepo~_.__AppendixO- 1 .pdf) and
PNM San Juan Generating Station Refined BART Visibili~:y Results, Black: and Veatch, March 3 l,
2008
"CALMET/CALPUFF Protocol for BART Exemption Screening Analysis for Class I Areas in the
Western United States", Western Regional Air Partnership (WRAP); Gail Tonnesen, Zion Wang; Ralph
Morris, Abby Hoats and Yiqin Jia, August 15, 2006. Available on UCR Regional Modeling Center
web site, BART CALPUFF Modeling,
http://pah.cert.ucr.edu/aqm/308/bart/WRAP_RMC_BART_Protocol_Aug15_2006.pdf
PNM San Juan Generating Station Refined. BART Visibilily Results, Black and Veatch, March 31, 2008
(http://www.nmenv.state.nm.us/aqb/regha~’Jdocuments/03312008Final_BART_Modeling Response_wi
th_Attachments_0331 .pdf)
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Figure 4-2. CALMET and CALPUFF computational domain.

-2DO-

-70D-

-SOD-

The protocol/modeling methodologies followed by the EPA for modeling visibility
impacts from SJGS differs ti’om that used by the WRAP and NMED. First, EPA used the
EPA current approved regulatory versions of the CALPUFF (v. 5.8) modeling system
which is composed of CALPUFF version 5.8, and CALMET version 5.8. EPA used
CALPOST version 6.221 that was approved by the Federal Land Managers to allow for
application of the revised IMPROVE equation ("Method 8").28 Some problems have
been identified in the CALPUFF modeling system (v6.2111) since the original WRAP
CALPUFF modeling was conducted which is also the w~rsion used by PNM’s contractors
and NMED.~9
28

29

U.S. Forest Service, National ])ark Sen, ice, and U.S. Fish ~nd Wildlife Service. 2010. Federal land
managers’ air quality related values work group (FLAG): phase I report--revised (2010). Natural
Resource Report NPS/NRPC/NRR--2010/232. National Park Service, Denver, Colorado
(http://www.nature.nps.gov/air/Pubs/pdf/flag/FLAG_2010 pdf)
"CALPUFF: Status and Update", Dennis Atkinson, Preser~tation at Regional/State/Local Modelers
Workshop, May 16, 2007.
(http://www.cleanairinf~.c~m/regi~na~state~calm~delingw~rksh-~p/archive/2~ 7/presentati~ns/Wednes
day%20-%20Ma¥%2016%202007/CALPUFF_status_update~_~, d_t); EPA report, "Assessment of the
"VISTAS" Version of the CALPUFF Modeling System", EPA-.454/R-08-007, August 2008 available at
(http://www.epa.g~v/ttn/scram/rep~rts/ca~puff-vistas-assessment-rep~rt-~na~.pdf); "CALPUFF
Regulatory Update", Roger W. Brode, Presentation at Regional/State/Local Modelers Workshop, June
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EPA previously performed an analysis of changes to the CALPUFF modeling system that
were included in the CALPUFF v6.2111 model system (also referred to as the "VISTAS
version"). EPA’s review indicated that significant diffe.rences between the changes
incorporated in the VISTAS version and the previously EPA approved version of
CALPUFF (v5.711 a) were present. EPA’s review determined that the majority of the
concerns were related to the new default parameters; THRESHL ~md THRESHW for the
threshold buoyancy energy flux over land and water, respectively. The incorporation of
these new thresholds and other code changes had set up situations where the boundary
layer could artificially collapse if the sensible heat flux fell below a threshold. This
impact could occur when the boundary layer is not actually collapsing. Because we wish
to minimize technical concerns with the CALPUFF modeling system in making a critical
decision to install controls, we have used the CALlZ’UFF version that has been approved
by EPA for regulatory purp.~ses that does not include this boundary layer collapsing
problem or other problems identified with the VISTA’s version of CALPUFF.
Another difference in our modeling is the option (NOOBS = 0) was selected by EPA in
order to utilize surface and upper air station observations. For blending in meteorological
station wind observations, NMED used a maximum, radius of influence for stations of 50
km for surface stations (RMAX1) and 100 km for aloft (RMAX2). R1 (R2) defines the
distance from an observation at which the surface (upper air) observation and the initial
wind field are equally weighted and is typically set to half the value of
RMAX 1 (RMAX2) in order to transition from the observed value to the modeled value
over the distance RMAX1. R1 was set at 100 km a~ad R2 at 200 km in the WRAP and
NMED modeling which can lead to more sudden transitions in wind fields at the distance
ofRMAX1. Per FLM and EPA’s recommendations;, EPA increased these values to 100
km and 200 km, respectively.3° Various relevant CALMET option settings are listed in
Table 4-5.
For visibility calculations, the pollution concentration wedictions of CALPUFF are used
in post-processing. CALPUFF modeling was performed for each unit separately.
Pollution concentration predictions were then summed together to evaluate the facilitywide impacts before the post-processing steps described here. First, POSTUTIL
considers ammonia background concentrations, temperature, and humidity to determine
how much nitrate ends up as; particulate ammonium nitrate; this is to reflect the
competition between sulfate and nitrate for available ammonia and is referred to as
"Nitrate Repartitioning." Ammonia background is discussed furtlher below. Second,
CALPOST uses the adjusted concentrations to calculate visibility using the IMPROVE
equation, as described abow~. The WRAP and B&V protocols specified visibility
calculation "Method 6" in CALPOST, which utilizes the original IMPROVE equation.

3O

10-12, 2008, available at
(http://www.~eanairinf~.c~m/regi~na~state~ca~m~de~ingu’~rks~h~p/archive/2~8/presentati~ns/BR~DE
_CA.pdt).
Memorandum from Tyler Fox (EPA OAQPS) "Clarification on EPA-FLM Recommended Settings for
CALMET," August 31, 2009 (http://v~vw.epa.gov/ttn/scrana/CALMET%20CLARIFICATION.pdf)
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EPA ran CALPOST using "Method 6" to allow coJnpa~dson with previous WRAP, B&V
and NM modeling. EPA also calculated visibility impacts using "Method 8," which uses
the revised IMPROVE equation to calculate visibility using the a~djusted concentrations
and used this approach in doing our evaluation of ~isibiility impacts from proposed
reductions in NOx.
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Table 4-5. Selected CALMET settings for SJGS
Option

Description

version

CALMET version

NOOBS

No Observation
Mode

ICLOUD
IWFCOD
IFRADJ
IKINE
IOBR

gridded cloud fields
diagnostic winds
Froude wind adj.
kinematic effects
O’Brien vertical wind
adj.
slope flows
extrapolate wind to
upper air
extrapolate calm to
upper air
layer biases sfc vs.
UA
gridded initial
prognostic
max surface radius of
influence
max aloft radius of
influence
max over-water
radius of influence.
rain wind radius of
influence.
min dist sfc winds
extrap
terrain radius of in
influence
weight surface Step 1
vs. obs

ISLOPE
IEXTRP
ICALM
BIAS
IPROG
RMAX1
RMAX2
RMAX3
RMIN
RMIN2
TERRAD
R1

EPA
default
5.8,
level
070623
0

WRAP NMED3~

EPA

6.211,
level
060414
2

6.21 l,
level
060414
1

5.8, level
070623

0
1
1
0
0

0
1
1
0
0

0
1
1
0
0

0
1
1
0
0

1
-4

1
l

1
1

1
-4

0

0

0

0

NZ*0

NZ*0

NZ*0

0

14

14

-1,0,0,0,0,
0,0,0,0,0,0
14

NA

50

50

100

Use prognostic inputs from
MM5
Per FLM recommendation

NA

100

100

200

Per FLM recommendation

NA

100

100

100

0.1

0.1

0.1

.1

4

4

4

4

NA

10

10

10

NA

! 00

100

50

0

112

weight aloft Step 1
vs. obs

NA

200

200

100

ITPROG

3D T from obs or
prognostic
radius of influ, for T
interp.
spatial T averaging

0

1

0

500

1 or 2
implied
500

500

500

1

0

1

1

starting land use for
T interp, over water

999

51

55

55

JWAT2 ending land use for T
interpo over water

999

55

55

55

TRADKM
IAVET

JWAT1

Comments on EPA options

Per FLM recommendation use
both surface and upper air
observations

Per FLM recommendation,
equally weighs observation and
prediction at midpoint of
RMAX 1
Per FLM recommendation,
equally weighs observation and
prediction at midpoint of
RMAX2

Smoothing turned on (WRAP
thought MM5 already smooth
enough)
This area has very little "water"
land use; may set to 999 to
disable overwater feature

31 PNM SJGS Best Available Retrofit Technology Analysis, Black and Veatch, June 2007,
http://www.nmenv.state.nm.us/aqb/reghaz!documents/PNMBARTReport_AppendixO-1 .pdf
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To assess the variability from the different CALMET version change we utilized the
same criteria pollutant emission rates and the same ammonia and H2SO4 emission rates as
documented in the B&V modeling. Table 4-6 shows the difference in visibility impacts
due to the different CALMET version and settings used[ by EPA, including the inclusion
of upper air data. CALPUFF and CALPOST were run with the same post-consent decree
emissions rates and options as those used by B&V in their visibility modeling.
This does show some differences between the two approaches, but overall the level of
visibility impact from the SJGS is similar in total delta deciview with the EPA approach
yielding a value slightly lower than the B&V modeling (17.84 dv vs. 19.86 dv for the
cumulative average). While impacts at individual Class I areas varied, the overall
magnitude of impact was sl:ightly less,, but similar. This; information helps to support the
conclusion that the differences due to the operation of CALMET in accordance with the
WRAP protocol several years ago and the current regulatory approach that EPA has
conducted in this action would not likely change the original determination by the WRAP
and NMED of which sources screen out of BART and which are subject to a full BART
analysis. Therefore EPA is proposing to conclude that of the BART eligible sources
identified by NMED and the WRAP, only the SJGS units are sub.ject to BART.
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Table 4-6. Impacts of SJGS on Visibility using B&V post-consent decree baseline
emissions (average of 98th percentile of daily maximum dv for 21)01, 2002, and 2003) at
Sixteen Class I Areas
Class I Area
Arches
Bandelier Wilderness
Black Canyon of the
Gunnison Wilderness
Canyonlands
Capitol Reef
Grand Canyon
Great Sand Dunes
National Monument
La Garita Wilderness
Maroon Bells
Snowmass
Wilderness
Mesa Verde
Pecos Wilderness
Petrified Forest
San Pedro Parks
Wilderness
Weminuche
Wilderness
West Elk Wilderness
Wheeler Peak
Wilderness
TotalDelta dv

B&V modeling with CALMET
6.211
2001
2002 2003 Average
1.69
1.65
1.49
1.61
1.04
1.56
1.20
1.27

EPA modeling with CALMET
5.8
21)01
2002 2003 Average
1.99
0.81 0.98
1.26
1.12
1.02
0.84
1.00

203

0.95

1.15

1.07

1.05

0.96

1.27

0.63

0.95

170
232
285

2.26
1.81
0.97

1.73
0.82
0.76

1.68
1.05
0.57

1.89
1.23
,0.77

2..32
1 ..64
0..73

1.35
0.48
0.29

1.28
0.72
0.35

1.65
0.95
0.46

269

0.63

0.71 0.64

.0.66

0.~87

1.28

1.04

1.06

169

0.86

0.94

0.90

0.9

0.95

1.64

0.82

1.14

271

0.54

0.56

0.51

0.54

0.61

0.58

0.31

0.50

40
248
213

3.38
1.05
0.82

3.53
1,09
0.60

3.8
1.00
0.53

13.57
1.05
0.65

2.68
0.74
0.52

3.21
1.02
0.38

2.99
0.8
0.42

2.96
0.85
0.44

155

1.40

2.01 1.56 1.66

1.35

1.42

1.25

1.34

1.43

1.96

1.41

1.60

Distance
to SJGS
(km)
222
210

98

1.15

216

0.8

258

1.48 1.34
0.91

1.33

0.83

0.85

0.88

1.09

0.52

0.83

0.75

0.86 0.89

0.83

0.88

0.95

0.75

0.86

20.1

20.36

19.67

18.75

15.10

17.84

19.06

19.86

In addition to the general modeling procedures, we must address two additional
pollutants when estimating the impact of various control technolc, gies on visibility
improvement: ammonia (NH3) and sulfuric acid (H::SO4).

4.3.2 Ammonia
Ammonia is important becmase it is a precursor to particulate ammonium sulfate and
ammonium nitrate, both of which degrade visibility. It is present in the atmosphere from
both natural and anthropogenic sources. The latter may include livestock operations,
fertilizer application associated with farming, and ammonia slip (or un-reacted ammonia)
from its use in SCR or SNCR to control NO× emissions.
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4.3.3 Sulfuric Acid
Sulfuric acid (H2SO4) is formed from coal-fired po~ver plants from the oxidation of sulfur
dioxide (SO2) to sulfur trioxide (SO3) and the subsequent reaction of SO3 with water
vapor (SO3 + H20 = H2SO4). Sulfuric acid (also known as sulfuric acid mist) can
combine with ammonia to form particulate ammonium sulfate, which is an important
contributor to visibility impairment. CALPUFF models emissions of H2SO4 as inorganic
particulate sulfate.

We will address these two additional pollutants when estimating the impact of various
control technologies on visibility improvement: ammonia (NH3) and sulfuric acid
(H2SO4) in greater detail in the next Chapters.
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Chapter 5: B&V Approach
5.1

B&V MODELING INPUTS

5.1.1

Sulfuric Acid Emission Esti~nates

B&V estimated sulfuric acid released from combustion by using the U.S. National Park
Service (NPS) speciation worksheet and assuming Ihat all inorganic condensable PM is
H2SO4.32 Sulfuric acid due to SCR operation was calculated assuming 1% conversion of
SO2 to SO3 based on the economizer outlet emission of SO2. Removal efficiencies for
the PJFF and FGD system were applied to the sulft~ric acid produced by the SCR. Table
5-1 outlines the assumptions used by B&V for the ~;ulfuric acid calculation.
Table 5-1. Assumptions Used by B&V for H2SO4 Emission Estimates
Controlled SO3 emissions (lb/hr) from boiler33
Economizer SO2 emissions (lb/hr)34
Conversion of SO~ to SO~ due to SCR (%) assumed by B&V
based on economizer SO2 emissions~s
% Removal by PJFF (for inherent removal scenario)3~
% Removal by FGD system (for inherent removal scenario)~7

Unit 1 Unit 2 Unit 3 Unit 4
40.3
62.9
61.7
40.5
5,884
5,854
9,140
8,967
1%

1%

1%

1%

50%
40%

50%
40%

50%
40%

50%
40%

5.1.2 Background Ammonia Concentration
As discussed above, in addition to emissions from the fi~cility, the background ammonia
concentrations must be specified for the model. The IWAQM default value for ammonia
background in this region is 1 ppb year-round. The revised B&V modeling used
background ammonia concentrations that vary monthly based on concentrations used for
the PSD ambient air quality impacts analysis for the Desert Rock Energy Center. Table
5-2 compares the IWAQM default values with the ~.mmonia values used by B&V.

Table 5-2. Ammonia background concentration in ppb
Jan Feb Mar Apr Ma~’ Jun Jul Au~ Sep Oct Nov Dec
1.0
1.0
1.0
1.0
1.0 1.0
1.0
1.0
1.0
1.0
IWAQM default 1.0 1.0
B&Vvalues
0.2 0.2
0.5
0.5
1.0
1.0
1.0 1.0
1.0
0.5
0.5
0.2

32

From Dry Bottom PC ~v FGD+FF PM Speciation Profile, PM10 Speciation is from AP-42 Tables 1.1-5
& 1.1-6 (http://www.nature.nps.gov/air/permits/ect/ectCoalFiredBoiler.ctir0. All inorganic
condensable PM was assumed to be H2SO4.
33 Public Service Company of New Mexico San Juan Generating Station Best Available Retrofit
Technology Analysis, Black and Veatch, June 2007
34 Id.
35 Id.
36 PNM San Juan Generating Station Review of Inherent SO."; Removal Scenarios and Sorbent Injection
for SO3 Removal, Black and Veatch, March 16, 2009,
(http://www.nmenv.state.nm.u s/aqb/regha~,Jdocuments/COMPL ETE_Final_SO3_Removal_Report_031
609.pdf)
37 Id.
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5.1.3

B&V Modeling Scenarios

Although not officially submitted to us, NMED completed a NOx and PM BART
determination for the SJGS (referred to herein as tl:~e "NMED BART evaluation"), which
we have found to be thorough and comprehensive.:’8 In making our NOx BART
determination for the SJGS, we drew heavily upon the NOx BART portion of that
document, and used it to help inform our NOx BART determination for the SJGS.
NMED concluded that, other than SCR, none of the NOx control technologies were
capable of significantly improving the visibility at any of the 16 Class I areas, therefore,
we did not further evaluate them. We’, note that SCR was capable of uniformly improving
the visibility at all of the 16. Class I areas.
Table 5-3 summarizes the emission inputs NMED used for visibility modeling for SJGS.
Although NMED included a number of control scenarios in addition to SCR in their
modeling, we focused on the SCR control scenario~,; as detailed albove. We note that this
modeling conducted by NMED was performed in accordance with the WRAP protocol
and therefore did differ from the CALPUFF modeling system approach that EPA is
utilizing in this action. As we noted in the last section, we conducted a sensitivity test to
assess the potential changes in delta deciview that raay ,occur due to these differences and
concluded that the results from the two approaches give similar results that when
weighed in a relative sense, yield the same conclusions. Therefore, EPA believes that
even if we had redone the NMED analysis for controls other than SCR based controls,
that our conclusion that controls utilizing SCR (or equivalent technology) and the
proposed emission limit levels would be the only sc.enario that would be beneficial in
reducing visibility impacts and being cost effective.
The modeling scenarios presented here are the B&V ba~,~eline (post consent decree)
emissions, B&V emission inputs for the SCR control case,~9 SCR with removal of SO3
from inherent controls, and SCR with sorbent injeclion.4° B&V assumed an SCR
controlled emission rate of 0.07 lb/MMBtu for NOx. SO~ and total filterable particulate
(PM10) emissions were hekt at the post-consent decree rates of 0,18 lb/MMBtu for SO~
and 0.015 lb/MMBtu for PM 10 for visibility modeling.
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4O

New Mexico Environment Department, Air Quality Burea~, BART Determination, Public Service
Company of New Mexico, San Juan Generating Station, Units 1-4, June 21, 2010. Available here:
http://www.nmenv.state.nm.u‘~;/aqb/reghaz/d~cuments/Ap~xA-NM-SJGS-N~xBARTDeterminati~n-~
6212010.pdf
Public Service Company of New Mexico San Juan Generaling Station Best Available Retrofit
Technology Analysis, Black and Veatch, June 2007
(http://www.nmenv.state.nm.us/aqb/re~ha~documents/PNMBARTReport AppendixO-l.pdf) and
PNM San Juan Generating Station Refined BART Visibility Results, Black and Veatch, March 31,
2008
(http://www.nmenv.state.nm.us/aqb/regha~documents/03312008Final_BART_Modeling_Response_wi
th_Attachments_0331.pdf)
PNM San Juan Generating Station Review of Inherent SO~ Removal Scenarios and Sorbent Injection
for SO3 Removal, Black and Veatch, March 16, 2009
(http://www.nmenv.state.nm.us/aqb/regha~’Jdocuments/CO MPLF~TE_Final_SO3_Removal_Report_031
609,pdf)
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Table 5-3. CALPUFF Modeling Emission Inputs (lb/hr)
Unit 1
Unit 2
B&V Baseline (post-consent decree controls),
SO2
SO4

NOx
SOA
PM fine
PM coarse
EC

667.26
40.5
1223.3 l
10.1
32
23.6
1.0

663.84
40.3
1217.04
10.1
31,9
23.5
1.0

B&V SCR control scenario
667.26
663.84
SO2
114.2
113.6
SO4
259.49
258.16
NOx
SOA
10.1
10.1
32
31.9
PM fine
23.5
PM coarse
23.6
EC
1.0
1.0
B&V SCR w/inherent removal control scenario
667.26
663.84
SO2
62.61
62.29
SO4
259.49
258.16
NOx
SOA
10.1
10.1
32
31.9
PM fine
23.6
23.5
PM coarse
1.0
1.0
EC

Unit 3

Unit 4

1036.44
62.9
1900.14
15.7
49.8
36.6
1.6

1016.82
61.7
1864.17
15.4
48.8
35.9
1.6

1036.44
177.3
403.06
15.7
49.8
36.6
1.6

l 016.82
174
395.43
15.4
48.8
35.9
1.6

1036.44
97.22
403.06
15.7
49.8
36.6
1.6

1016.82
95.39
395.43
15.4
48.8
35.9
1.6

1036.44
24.99
403.06
15.7
49.8
36.6
1.6

1016.82
24.52
395.43
15.4
48.8
35.9
1.6

B&V SCR w/sorbent injection control scenario
SO2
SO4
NOx
SOA
PM fine
PM coarse
EC

667.26
16.09
259.49
10.1
32
23.6
1.0

663.84
16.01
258.16
10.1
31.9
23.5
1.0

Note that all particulate modeling was performed using 1 gram per second nominal
emission rates in CALPUFF’ for the specific size ranges presented in the NPS speciation
spreadsheets (i.e., PMs.0, PM4.25, PMI...~8, PM1.25, P1~[0.813, and PM0.625). 4~ These modeled
species are grouped in POSTUTIL as to represent the appropriate visibility pollutants
(e.g., PMcourse = PM8.0 + PM4.25 and PMfine = PM~.88 + PMl.~S + PMo.813 + PM0.625) and
are then scaled with the emission rates derived fron~, the NPS spreadsheets. EC and SOA
are derived from the PM1.88 species and scaled with the emission rates derived from the
NPS spreadsheets.
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Bottom PC w FGD+FF PM Speciation Profile, PM10 Speciation is from AP-42 Tables 1,1-5 &
1.1-6 (http://www.nature.nps.gov/air/permits/ect/ectCoalFiredBoiler.cfm)
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Although the control technology scenarios may be the same (e.g. SCR on Units 1 - 4),
the assumptions and control level emission rates w:[ll differ between the scenarios
modeled by B&V previously and the final scenarios that EPA has conducted for this
analysis. For example, based on more recent information, different assumptions and
methodology in calculating emissions, of H2SO4 resulted in different H2SO4 emission rate
inputs for visibility modeling.

5.2
RESULTS OF NMED VISIBILITY MODELING
NMED presented various control scenarios’ visibil:ity improvements in terms of the 98th
percentile (8th highest) of tl~e daily maximum delta deciviews from CALPUFF for each
Class I area, averaged over 2001 - 2003 and the maximum of the 98th Percentile of daily
maximum dv for 2001, 2002 and 2003. As outlined in the 1999 Regional Haze rule (64
FR 35725, July 1, 1999), a one deciview change in visibility impairment is a small but
perceptible change under most circumstances when viewing scenes in a Class I area.
Table 5-4 presents the impact of SJGS on visibility at each Class I area, based on the 98th
percentile of daily maxima from 2001 - 2003, as modeled by NMED. NMED modeling
indicates significant improvements in visibility are achieved through the use of SCR and
sorbent injection. Based on all factors, including visibility impacts, NMED proposed to
conclude that BART for the: SJGS was SCR plus serbent injection.
Except for the following points, we agree with NMED’s proposed conclusions regarding
BART for SJGS:
NMED evaluated the visibility benefits of SCR at the SJGS based on a NOx
emission limit of 0.07 lbs/MMBtu, but noted the potential for greater control at
rates as low as 0.03 lbs/MMBtu. We have concluded that a NOx emission limit
of 0.05 lbs/MMBtu is achievable for the SJGS through operation of SCR, and
performed our visibility modeling on that basis.
NMED concluded BART for the SJGS was SCR plus sorbent injection to remove
sulfur trioxide (SO3) in the flue gas by reaction with an alkaline material. We
have concluded that sorbent injection is not nece, ssary, as the SJGS bums a low
sulfur coal, and catalysts are available with a low SO2 to SO3 conversion rate.
Our estimates of sulfuric acid emissions frown SJGS with SCR installed are
significantly lower than those presented by NMED in their analysis, but are closer
in magnitude to the emission rates that PNM has reported for the SJGS for EPA’s
annual Toxic Release Inventory (TRI).42

Theses points are discussed fu~lher in the following chapter.

TRI data is available at htt_g~.//w~.epa.gov/tri/tridata/current data/index.html. 2009 data is considered
preliminary.
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Chapter 6: EPA approach
6.1

EPA MODELING INPUTS

6.1.1 NOx Emission Rate
PNM assumed a controlled emission rate resulting from installation of SCR of 0.07
lb/MMBtu. NMED evaluated the visibility benefits of SCR at the SJGS based on this
emission limit, but noted the potential, for greater control at rates as low as 0.03
lbs/MMBtu. NOx continuous emission monitor (CEM) data from the EPA Clean Air
Markets Division show that SCR retrofits routinely result in 90% removal efficiency. We
have concluded that a NOx emission limit of 0.05 lbs/MMBtu on a 30-day rolling
average for each unit is achievable at the SJGS (-83% control from baseline of 0.30), and
performed our visibility modeling on that basis. Additional supporting information on
the attainable efficiency of SCR is available in the cost effectiveness analysis.46

6.1.2 SO2 Emission Rate

As previously discussed, there are no federally enforceable limits, that restrict the SJGS’s
SO2 emissions to a maximum emission rate of 0.15 lbs/iMMBtu or less, the rate assumed
by the WRAP in its photochemical modeling, or the 0.18 lbs/MMBtu that was used for
modeling visibility impacts of SJGS by NMED.
In a permit modification to the construction permit [’or SJGS, NMED issued a revised
construction permit (NSR Air Quality Permit No. 0063-M6) on April 22, 2008 to
incorporate some of the conditions from the consem decree that include a 90% reduction
in SO2 emissions based on tlhe annual average sulfur content in the coal combusted in the
SJGS’s four units and 0.250 lb/MMBtu on a 7-day block average for each unit.47 We
also note that for the four SJGS units the consent decree limits of 0.30 lb/MMBtu of NOx
on a 30-day rolling average is less restrictive than the 0.27 and 0.28 lb/MMBtu of NOx
emission rates that were included in the WRAP’s photochemical modeling that is being
used for assessing daily visibility impacts. Thus the NOx permit limits are also at a
higher level than what the WRAP modeling assumed. This permit has since been
superceded by a further construction permit modification that also includes the consent
decree limits on NOx and SO2 emissions and is federally enforceable.4~
However as previously discussed, EPA does not believe this permit, or other applicable
requirements, provides the necessary emission limit~ ant] enforceable mechanisms to
ensure the levels used in the WRAP photochemical modeling for the NOx and SO~
46 Revised BART Cost Effectiveness Analysis for Selective Catalytic Reduction at the Public Service
Company of New Mexico San Juan Generating Station Final Report, Phyllis Fox, November 2010.
47 NOx limit of 0.30 lb/MMBtu on a 30-day rolling average fbr each of the four units; SO2 limit of 90%
annual average control for each unit, with a short-term limit not to exceed 0,.250 lb/MMBtu for a sevenday block average.
~s New Mexico Environment Department Air Quality Bureau NSR Air Quality Permit No. 0063-M6R1
was issued on September 12, 2008 and superceded Permit No. 0063-M6.
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emissions of the SJGS unit’s. Since other WRAP states are using levels modeled for the
SJGS units in their demonstration of reasonable progre.ss towards natural visibility
conditions, any discrepancies between what was included in the WRAP photochemical
modeling and what is presently enforceable, is a c~ncern for this action. EPA must
establish federally enforceable limits for pollutants that impact visibility projections
within the WRAP photochemical modeling.
EPA used the proposed emission rate of0.15 lb/MMBtu, which is consistent with the
presumptive BART limit that was assumed by the WRAP, for modeling visibility impacts
of SJGS. EPA notes that an examination of the SJGS’s actual emission rates based on
emissions reported by EPA’s Clean Air Markets Dilvisi.~n indicates units 1, 2, 3, and 4 of
the SJGS are already meeting these l~wer SO2 emi~’;sion limits.~9

6.1.3 Sulfuric Acid Emission Estimates
EPA used calculations by the NPS submitted to NMED in response to the proposed
Regional Haze SIP and later revised tlhat differed from certain as.sumptions and
methodology used by NMED for SJGS to calculate the sulfuric acid emissions,s°’ ~ In
particular, the amount of sulfuric acid produced during combustion, the rate of SO2 to
SO3 oxidation from the SCR catalyst and the amou~at of sulfuric acid that penetrates
through (or is lost to) the downstream equipment differed from SJGS and NMED’s.
Sulfuric acid emissions from power plants were calculated by NPS by estimating the
amount of H2SO4 produced and the amount of H2804 removed by control equipment
using information from the Electric Power Research Institute (EPRI).52 These
calculations rely on assumed values for the amount of t~ael sulfur converted to SO2, the
amount of SO2 oxidized to SO3, and the amount of H2SO4 lost to (or mitigated by) the air
preheater and applicable control equipment, such a~’; baghouses, and FGDs. Baseline and
post-control estimates of H:SO4 from SJGS are based on the best current information
available from EPRI and coal properties (Table 6-1 ).
6.1.3.1 Assumptions used in Sulfuric Acid Emission Calculations

http://camddataandmaps.epa.gov/gdm!index.c fm
50 Comments of the National Park Service and US Fish and Wildli[fe Service Regarding the New Mexico
Regional Haze State Impleme:atation Plan August 17, 201 (I
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(http://www.nmenv.state.nm.us/aqb/reghaz/documents/FWS-NPS_CommentsNewMexicoRegionalHazeSIP- 17AUG2010.pdf)
5~ Don Shepherd to Michael Feldman, EPA Region 6 (electrc,nic mail) dated Nov. 1, 2010 -revised NPS
calculations to correct for errors in penetration factors.
~2 Electric Power Research Institute, Estimatiing Total Sulfuric Ac:id Emissions from Stationary Power

Plants, 1016384, technical Update, March 2008. (from this point forward this document is referred to as
EPRI 2008).
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Table 6-1. Assumptions used in Sulfuric acid 0-12804) Emissions Calculations by
NPS.53
EPRI Parameter
Fuel Impact Factor (SO3 formation from
combustion)
Coal sulfur content (%)
Coal S conversion to SO2
Conversion of SO2 to SO3 from SCR catalyst

EPA (revised
NPS
calculations)
0.00111
0.77
0.875
0.5

(%)

Penetration factorthrough Scrubbers4
Penetration factor through Air Preh~ater

Penetration factor through Baghouse

0.4
0.49
0.1

The following discussion provides a brief summary of each assumption used in the
sulfuric acid emissions calculation.
The amount of fuel sulfur that is oxidized to SO2 is estimated for three different coal
types. Hardman et al. (1998) report sulfur conversion to SO2 (based on AP-42) to be 0.95
for bituminous coal, 0.875 tbr subbituminous coal, and 0.55 - 0.85 for lignite coal, based
on sodium (Na) content. NPS calculations relied on the value of 0.875.~

For coal-fired power plants without SCR, SO3 is only formed during the combustion
process. The amount of SO2 that is oxidized to SO~; during combustion depends on coal
type and the type of boiler. SO3 reacts rapidly with water to form sulfuric acid.
Measurements of SO3 production show a wide range (0.00111 - 0.016) but many of the
values reported in the EPRI 2008 document are based on single measurements. EPRI
2008 and Harrison 2005 both report the SO3 production factor from Western bituminous
coal from dry bottom boilers to be 0.00111, or 0.111% of SOz production, and NPS used
this value.56
For coal-fired power plants with SCR, SO3 is also t~rmed as a result of oxidation of SO2
to SO3 on the SCR catalyst. NMED assumed a 1% conversion of SO: to SO3 across the
SCR catalyst layers, whereas NPS used 0.5% conversion efficiency because low
conversion catalysts are commercially available to specifically reduce H2SO4 formation
following the application of SCR.57 In a paper presented in the Proceedings of the 2006

s3 Don Shepherd to Michael Feldman, EPA Region 6 (electrcnic mail) dated Nov. 1, 2010 -revised NPS
calculations to correct for errors in penetration factors.
Penetration factor = 1 - Control Efficiency
Hardman, R., R. Stacy, E. Dismukes. Estimating Total Sulfuric Acid Emissionsfrom Coal-Fired Power
Plants. Southern Company Services, Revised September 1998.
s6 Harrison, K.E., L.S. Monroe, J.E. Cichanowicz, Estimating Total Sulfuric Acid Emissions from
Stationary Power Plants." Revision 3 (2005). Southern Company Services, October 2005. (from this
point forward this document is referred to as Harrison 2005).
~7 Emails between Anita Lee, EPA Region 9 and Anthony C. Favale P.E., Director - SCR Products,
Hitachi Power Systems America, Ltd. Favale: "Catalyst development has progressed over the last few
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Environmental Controls Conference, written by Hitachi Power Systems America,
American Electric Power, and Babcock-Hitachi,s8 the authors state that conversion rates
as low as 0. l% have been achieved. Although NPS and EPA recognize that the rate
achieved may be much lower than the., guarantee, to be conservative, EPA has determined
that a 0.5% conversion rate is most appropriate for sulfuric acid estimates used in the
visibility modeling.
At SJGS, H2SO4 removal can occur in the air preheaters, scrubbers and baghouses.
Removal efticiencies from the air preheaters are not available from EPRI 2008 and other
references for non-Powder River Basin (PRB) Western bituminous coal, and only one
datum point is available for PRB coal. EPRI 2008 reports penetration factors of 0.49
(Low Sulfur Eastern Bituminous coal), 0.85 (Med-High Sulfur Eastern Bituminous coal)
and 0.56 (PRB coal). Most data is awailable for low-suJIfur Eastern bituminous coal:
measurements from eight units show a range of percent removal from 0 - 69%. Before
calculating the average percent removal of H2SO4 obse~wed from low-sulfur Eastern
bituminous coal, EPRI 2008 and Harrison 2005 excluded the 0% removal value because
"the data point showing 0% removal at approximately 600 ppm $02 is believed suspect,
as an identical companion unit firing the same coal exhibited sulfuric acid capture of
38%". Because data from other coal types was not available, EPRI 2008 and Harrison
2005 suggested that western coals with acidic ash (e.g., bituminous) may consider
adopting the low sulfur, eastern bituminous value of 0.4-9 for the H2SO4 penetration (1removal), which is equivalent to 51% removal. NPS used the 0.4.9 value for the air
preheater penetration factor suggested for coal with low alkalinity ash.
Downstream of the air preheater, H2SO4 is also reduced by PM and SO2 control
equipment. All SJGS Units are equipped with wet limestone scrubbers and baghouses for
SO2 and PM control. NPS used the EPRI-recommended penetration factors of 0.4
through the wet scrubber and 0.1 through the baghouses..
6.1.3.2 Comparison of Sulfuric Acid Emission Estimates
NMED concluded BART for the SJGS was SCR pl~.~s sorbent injection to remove sulfur
trioxide (SO.0 in the flue gas. We have concluded that sorbent injection is not necessary
based on the the coal having a low sulfur content, the availability of a low reaction SCR
catalyst and calculations performed by NPS. Sulfuric acid emissions calculated by the
NPS using the above methodology are significantly lower than those calculated by
NMED based on their assumptions and methodology.

A federal law called the Emergency Planning and Community Right to Know Act
(EPCRA) requires that faciliities report: information on the toxic chemicals being released
into the environment. The law requires facilities in certain industries, which
years to the point that an initial SO2 conversion rate of 0.5% can be guaranteed with 80 to 90% NOx
reduction."
Application and Operating Results of Low SO2 to SO3 Conversion Rate Catalyst for DeNOx
Application at AEP Gavin Unit 1, Anthony C. Favale, P.E. Presenter
~http:llwww.net~.d~e.g~vlpub~icati~nslpr~ceedings~6~ec~lpdfslFava~e-Summary.pdf)
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manufacture, process, or use significant amounts oJ:toxic chemicals, to report annually on
their releases of these chemicals. The reports contain informatio:n about the types and
amounts of toxic chemicals that are released each tear. EPA maintains this information
in a database called the Toxics Release Inventory (TRI). Reporting sulfuric acid
emissions are included in this requirement. SJGS reports annual estimates of emissions
of sulfuric acid and other toxic chemicals to the TRI. Table 6-2 compares the estimated
sulfuric acid emissions from the TRI with those used in visibility modeling. Emissions
estimated by NMED are much higher than those submfixed by SJGS to the TRI. EPA
emission estimates include :removal of sulfuric acid due to downstream equipment
including, the air preheater, scrubbers, and baghous~e. Installation of this equipment on
all four units was not complete until spring of 2009.
Table 6-2. SJGS Facility-Wide Sulfuric Acid Emission Estimates
Reported emi,ssions~ Hourl~, emissions~°
72000 lbiyr
9.7 lb/hr
TRI 2007
7.4 lb/hr
TRI 2O08
55000 lbiyr
TRI 2009
35553 lbiyr
4.8 lb/hr
205.4 lb/hr
NMED post-consent decree baseline
0.87 lb/hr
EPA post-consent decree baseline
6.1.3.3 Sulfuric Acid Emission Limit
EPA believes that these estimates of H2SO4 emissic,ns are appropriate based on the use of
low reactivity catalyst that will reduce the rate of SO2 to SO3 conversion. To ensure these
levels are met, EPA is proposing that emissions of 1J2SO4 be limited to 1.06 x 10-4
lb/MMBtu. This emission limit is based on the mo~’;t current information from EPRI,
information on the sulfur content of the coal, and assuming a maximum of 0.5% SO2 to
SO3 conversion efficiency of the SCR catalyst. These e, mission limits are consistent with
that used in visibility modeling discussed in this section.
EPA notes that there are sorae assumptions and uncertainty in calculations of sulfuric
acid mist emissions. Therefbre, an alternate approach based on information from PNM’s
TRI report and previous PNM calculations of the araount of additional sulfuric acid mist
due to addition of SCR was taken for the purposes of identifying a reasonable upper
bound for a proposed limit. Emissions reported in the TRI are 35,5531b/yr or 2.79 x10"4
lb/MMBtu for the SJGS for 2009. Addition of the SCR is estimalled by PNM to increase
sulfuric acid emissions by about 182%. over baselir~e levels.6~ Using this 182% increase
factor we estimate an upper range of sulfuric acid n~ist emissions of 7.87 x 10-4 lb/MMBtu
using PNM’s TRI data. The 2009 TRI emission estimate is basedl on estimates of sulfuric
acid manufactured in the boiiler and subsequent removal by downstream equipment. The

59 TRI data is available at ~www.epa.,aov/tri/tridata/current data!index.html. 2009 data is considered
preliminary.

6o Hourly emissions calculated assuming that each unit is operating 85% of the year (7446 hr/yr)
61

PNM previously estimated emissions of sulfuric acid for the baseline at 205;.4 lbihr and an additional

373.99 lbihr due to the SCR for all four units. Using this information, EPA has developed a ratio of the
increase in sulfuric acid emissions over baseline levels of 182% increase (373.99/205.4 ~l.82)
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same removal factors will apply to any additional tt2SO4 generated by the operation of
SCR.
While a direct co~nparison to other facilities is not possible due to differences in system
design and operating conditions, such comparison can be informative and provide an
expected range for emissions. Recent: stack tests at the Navajo Generating Station
showed an average emission rate of 9x 10.5 lb/MMBtu fbr H2SO4 across the three units.62
This measured rate is lower than that estimated by the EPRI method of 2.7 l x 10-4
lb/MMBtu.63 These units are larger (750 MW) than those at SJGS but have a similar
design, with air preheater, wet scrubbers and hot side ESP (compared to baghouses at
SJGS) currently installed. The smaller size of the ~:~nits and the improved removal
efficiency of the baghouses over the hotside ESP, result in a lower expected emission rate
for the SJGS units.
6.1.4 Background Ammonia Concentrations

Because very little monitored ammonia data is available, we used the IWAQMPhase 2
document which recommends a default ammonia backg:round value of 1 part per billion
(ppb) for arid regions.64 Alternative levels may be used if supported by data. B&V used
lower background ammonia concentrations during lhe winter months based on
concentrations used for the PSD ambient air quality impacts analysis for the Desert Rock
Energy Center. EPA performed visibility modelin8 using both the B&V suggested
background ammonia concentrations and the IWAQM default value.
We note that there is some debate about what to use historically fbr background ammonia
levels and concern with the sensitivity of CALPUFF modeling estimates to the
background ammonia level. EPA and others have even collected ammonia data in both
the close vicinity of the power plants (SJGS and Four Corners) and in other areas further
from the SJGS and Four Corners power plants, but within the region impacted by these
sources. The Desert Rock F, nergy Center used some of this data to argue for the use of
lower ammonia levels in the winter time. EPA has further researched the ammonia data
collected and determined that the monitoring data validates the use of a 1 ppb threshold
for background in calculating delta deciviews at receptors in Class I areas for the SJGS
impacts. The following discussion in this section discusses our basis for the use of 1 ppb
as a reasonable background number for impacts of the SJGS units; on surrounding Class I
areas.

62 Salt River Project Navajo Generating Station - Acid Mist Emissions Test Report by Catalyst Air

Management, Inc. Report Number 264-001 (December 31, 2009).
63 BART Analysis for the Navajo Generating Station Units 1 - 3, ENSR Corporation, November 2007,
Document No.: 05830-012-300 (http ://www. wrapair.org/f( rum~;/ssj f/documents/bart/2007-

1 I_SRP_Navaj o_BART_Analysis_Report.pdf)

64 Interagency Workgroup On Air Quality Modeling (IWAQM) Phase 2 Summary Report And
Recommendations For Modeling Long Range Transport Impacts (EPA-454/R-98-019), EPA OAQPS,

December 1998, http://www.epa.gov/scram001/7thconf/ca puflTphase2.pdf
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Many analyses with CALPUFF have been conducted that highlight the sensitivity of
CALPUFF visibility results; to ammonia levels. Tb~.e Colorado Department of Public
Health and Environment (CDPHE) recently performed a sensitivity modeling analysis to
explore the effect of the ammonia concentration input to CALPUFF on the predicted
visibility impacts for a source with high NOx emis~dons relative to SO2 emissions
(similar to the post-consent decree baseline SJGS units).65 The results of CPDHE’s
sensitivity modeling indicated that the largest sensitivity occurs for ammonia input values
between 1 and 0.1 ppb. In that range, the difference in the peak visibility impacts
predicted by CALPUFF is slightly more than a faclor of 3 between ammonia
concentration input values of 1 and 0.1 ppb. CPDHE’s sensitivity analysis shows that the
choice of background ammonia is important in terms oi’the magnitude of visibility
impacts predicted by CALPUFF. As part of the supporting information for this action we
also performed CALPUFF ~ensitivity modeling with the lower wariable ammonia level in
addition to our primary baseline with the constant I ppb level and confirmed some
difference exists as well, but not necessarily as sigrfificant as in the CPDHE’s situation.

We note that a recent report cited this CDPHE report and indicated lower ammonia levels
should be considered for the Colorado Plateau.66 We have reviewed this material and
consider it in making our proposal.
There are several factors to consider with selecting the approprial:e ammonia background
for estimating visibility impacts, including the lenglh and temporal resolution of the
ammonia data collected, if the ammorda data varies depending on location of collection
in comparison to proximity of SJGS plumes, fluctuation of levels throughout the year,
and importance of plume chemistry from the point of emissions that react with
background ammonia to the downwind receptor.
The ammonia data was based on three week integrated passive ammonia samples that
were taken at five sites in the Four Corners area from December, 2006 through
December, 2007 (January, 2.008 for two sites). The study include, d a variety of site types:
a regional background site in the Four Corners area (Mesa Verde National Park); oil and
gas development impacted sites in the Four Corners area (Navajo Lake and Southern Ute,
the Southern Ute site was also impacted by mobile source emissions); a coal-fired power
plant impacted site in the Four Corners area (Substation - near the Four Corners and
SJGS power plants); and an urban site in the Four Corners area (Farmington Airport).67
Annual mean ammonia concentrations for all Four Corners area sites for the 2007 study
ranged from 0.21 ppb to 1.5 ppb. With the Substation and Farmington airport sites
65

66
67

Supplemental BART Analysis: CALPUFF Protocol for Class I Federal Area Visibility Improvement
Modeling Analysis (DRAFT), revised June 25, 2010, available .at
http://www.colorado.gov/airquality/documents/Draft - Co!oradoSupplementalBARTAnalysisCALPUF
FProtocol - 25June2010.pdf.
"Measurements of ambient background ammonia on the Colorado Plateai and visibility modeling
implications"; Dr. Ivar Yombach, and Robert Paine for the Salt River Project, September 2010.
Journal article in Journal of Environmental Monitoring, "Baseline ambient gaseous ammonia
concentrations in the Four Corners area and eastern Oklahoma, USA", Sather, et. al.; September 25tu
2008. (from this point forward this document is referred to as ’Sather 2008’).
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having annual mean ammonia concentrations of 1.i[3 ppb and 1.47 ppb respectively. This
is substantially higher than the annual mean value of 0.21 ppb at Mesa Verde, and the
monitoring data suggests that the higher ammonia is due to the sources around
Farmington and Substation monitors. The data at all the monitors including the more
distant monitors is a 3 week integrated average and it is. reasonable to say that the winds
are only transporting the ammonia levels from arot~nd the SJGS and Farmington areas to
the Mesa Verde monitor some of the time and during those periods we would expect the
values to be much higher than the 3 week integrated value or the annual mean values. It
is during these periods when the wind. transports emissions from the SJGS and elevated
ammonia levels to the Clas~,~ I areas, s~uch as Mesa Verde, that we., are interested in for
determining the days that are used in the 98th perce:atile visibility analysis of baseline
levels. We also note that we are evaluating worst 24-hour impact periods, and not 3 week
integrated average periods, so daily variation due to transport support a higher level than
even the 3 week data set and certainly higher than the annual mean levels.

We also note that while visibility is calculated at the Class I area by CALPUFF, Mesa
Verde for example, the actual chemistry that impacts the generation of visibility
impairment at the Class I area is actually more sensitiw: to the anamonia levels that
interact with the plume when it is more highly concentrated close to the source than at the
far downwind receptors at Class I areas. Therefore the .actual ammonia concentrations at
and around the SJGS units are much more representative of the ammonia levels that will
impact the chemistry and generate visibility impairing molecules., such as ammonia
nitrate and ammonia sulfate. The CALPUFF system calculates the sensitivity to the
ammonia levels at the Class I area, but this is an artifact of the simplified chemistry
approach utilized by CALPUFF.
Further evaluation of the data that supported Sather 2008 indicates that the average at the
five ammonia gathering sites (not including the Me~a Verde site) is 0.88 ppb on annual
basis. The data also shows that the monthly maximums at the five sites ranged from 1.3
ppb to 3.5 ppb with an annual average monthly ma~:imum of 1.74 ppb. We also
evaluated the average of each 3 week period data fr,3m the Substation and Farmington
sites, which ranged from a low ofO.8 ppb to 1.75 ppb, with the average of the annual
mean at these two sites being 1.3 ppb. This additional d!ata highlights that annual average
data underestimates potential levels of ammonia. It also highlights that when a subset of
the ammonia data around the predominant amount of ammonia sources in the area of the
emission source are evaluated that the average value mc, nitored at the two sites did not
drop below 0.8 ppb for any ~ndividual 3 week perio,J that data was collected in 2007.
From our review we conclude that the ammonia levels around the.. emission source are of
greater concern for determining visibility impacts from l~he source due to the actual
atmospheric chemistry that occurs than the ammonia levels at isolated downwind Class I
areas. Since the source’s emissions and surrounding background ammonia are
transported together to a Class I area on a specific day, and the chemistry will be most
reactive with the source’s emissions near the point of emission, it seems appropriate to
use a background level for ammonia that is representative of the area around the source.
In this case the annual average values at the Substation and Farmington sites are above
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the 1 ppb levels that we have chosen to model and therefore we believe the level we
modeled is very reasonable.
We are proposing NOx reductions that would likely be met with the installation of SCR
and would have associated ammonia slip (ammonia that is not fully reacted and is emitted
to atmosphere). The ammonia slip limit may be higher than 1 ppb, but we don’t think it
would significantly impact visibility improvements due to the reductions in NOx and SO2
at the SJGS units.
6.1.5 EPA Modeling Scenarios

EPA remodeled the visibility impacts of SJGS using revised emission estimates as
discussed above and meteorology results from the regulatory version of the CALMET
model. Briefly, we applied the EPRI methodology to estimate the sulfuric acid released
from combustion in the boiler lbr all scenarios and for operation of the SCR, assuming a
0.5% SO2 to SO3 conversion efficiency of the SCR catalyst (compared to 1% assumed
by B&V). EPA assumed that the SCR could achieve an emission rate of 0.05 lb
NOx/MMBtu based on emission data from existing SCR retrofits’. (compared to 0.07 lb
NOx/MMBtu assumed by B&V). EPA modeled a revised baseline, with SO2 emissions
lowered to the BART presumptive limit 0.15 lb SO2/MIVIBtu thai: was assumed by the
WRAP states for regional visibility modeling to achieve reasonable progress towards
natural visibility conditions. Finally, :modeling was. performed utilizing both the default
background ammonia concentration of 1 ppb, as we 11 as the montMy variable
concentration proposed by B&V and both "Method 6" and Method 8" to calculate
visibility impairment from the modeled pollutant concentrations.
EPA performed visibility modeling to evaluate the visibility benefit of additional NOx
emission controls for each unit. The control scenarios modeled are outlined below and
shown in Table 6-3.
Control Scenarios:
1.

Baseline - Emission rates are the same as the B&V post-consent decree
emissions with the exception of sulfuric acid emissions. Sulfuric acid
emissions were calculated for each unit using the EPRI method discussed
above
2.
EPA Revised Baseline or EPA Baseline - Emission rates are the same as
B&V post-consent decree emissions with two exceptions: 1) Sulfuric acid
emissions were calculated for each unit using the EPRI method discussed
above; 2) SO2 emission rate of 0. l 5 lb/MMBtu was used rather than 0.18
lb/MMBtu.
3.
SCR - Emissions are same as EPA Baseline with the exception of NOx
emissions. NOx emissions were lowered to 0.5 lb/MMBtu to reflect the
control of NOx by SCR operation.
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Table 6-3. EPA Modeling Inputs (lbihr)
Unit 1

Unit 3

Unit 4

23.5
1.0

1036.44
0.27
1900.14
15.7
49.8
36.6
1.6

1016.82
0.26
1864.17
15.4
48.8
35.9
1.6

553.2
0.17
1217.04
10.1
31.9
23.5
1.0
663.84

863.7
0.27
1900.14
15.7
49.8
36.6
1.6
1036.44

847.35
0.26
1864.17
15.4
48.8
35.9
1.6
1016.82

Unit 2

EPA Baseline (post-consent decree controls).
667.26
0.17

663.84
0.17

NO~

1223.31

1217.04

SOA
PM fine

10.1
32

10.1
31.9

SOs
SO4

23.6
PM coarse
1.0
EC
EPA Adjusted Baseline
556.05
SOs
0.17
SO4
NO~
1223.31
SOA
10.1
32
PM fine
23.6
PM coarse
EC
1.0
SO2
667.26
EPA SCR control scenario
SO2
SO4

556.05
0.39

553.2
0.39

863.7
0.61

847.35
0.60

NOx

185.35

184.4

287.9

282.45

SOA
PM fine

10.1
32

10.1
31.9

15.7
49.8

15.4
48.8

PM coarse

23.6

23.5

36.6

35.9

EC

1.0

1.0

1.6

1.6

All particulate modeling was performed using 1 gr~m per second nominal emission rates
in CALPUFF for the specific size ranges presented in the NPS speciation spreadsheets
(i.e., PMs.0, PM4.25, PM1.88, PMI.25, PMo.8~3, and PlMI0.625). These modeled species are
grouped in POSTUTIL as to represent the appropriate visibility pollutants (e.g.,
PMcourse = PM8.0 + PM4.z5 and PMfine = PM1.88 + PM1.25 + PMo.s13 + PM0.625) and are
then scaled with the emission rates derived from the NPS spreadsheets. EC and SOA are
derived from the PM~.88 species and scaled with the emission rates derived from the NPS
spreadsheets.

6.2

EPA VISIBILITY MODELING IMPACTS OF S,JGS,

We present the visibility improvement from the mo,:teling scenarios in two ways: (1)
deciview improvement at each Class I area, and (2) the sum of the improvements at all
areas. Deciview improvement at each Class I area is the primary metric under the BART
guidelines.
The motivation for the second metric, which involw~s summing over Class I areas, is to
provide a single number for comparing control scenarios to each other. There are
multiple Class I areas, with ,different visibility impacts tq3r each, but there is no
established metric for expressing visibility impact considering all areas together in a
single number. The overall impact can be assessed more or less intuitively, weighing the
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various area impacts and the number of affected Class I areas. Modeling results for each
unit and the facility for all modeling scenarios are included in Attachment 3 to this
document.
6.2.1 Baseline to Revised (EPA) Baseline
EPA modeled a revised baseline scenario to incorporate the proposed lower SO2 emission
rate of 0.15 lb/MMBtu rather than the 0.18 lb/MMBtu included in the original postconsent decree baseline modeled by NMED. The l:,urpose of this was to separate any
visibility benefit from lowering the SO2 emission rate fi’om the benefit received from the
operation of the SCR.
Table 6-4 shows the maximum of the 98th percentile of the daily maximum visibility
impairment for the baseline scenario and the revise,] baseline for the 1 ppb background
ammonia concentration modeled using "Method 8" for visibility .calculations. The results
show minimal improvement in visibility due to the slightly lower SOz emission rate.
Table 6-5 summarizes the average and maximum results of visibility impairment at all
Class I areas for all background ammonia and visibility calculation method combinations.
Results of visibility modeling at each Class I area and fi~r individual units are available in
the attachment to this document.
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Table 6-4. EPA Modeling Results - Impacts of SJGS on Visibility (maximum of 98tla
Percentile of daily maximum dv of 2001, 2002, and 2003) at Sixteen Class I Areas (lppb
background ammonia concentration, ]Method 8)

Class I Area

Arches
Bandelier Wilderness
Black Canyon of the Gunnison Wilderness
Canyonlands
Capitol Reef
La Garita Wilderness
Grand Canyon
Great Sand Dunes National Monument
Mesa Verde
Pecos Wilderness
Petrified Forest
San Pedro Parks Wilderness
Maroon Bells Snowmass Wilderness
West Elk Wilderness
Weminuche Wilderness
Wheeler Peak Wilderness
Total Delta dv

Distance
to SJGS
(km)
222
210
203
170
232
169
285
269
40
248
213
155
271
216
98
258

Visibility Impact (Adv)
after applying:
Baseline
(postRevised
consent
Baseline
decree)
3.55
3.50
1.44
1.39
1.44
1.41
4.69
4.64
2.43
2.38
1.97
1.93
0.97
0.93
1.56
1.53
5.18
5.15
1.32
~1.27
0.5.4
0.52
2.23
2.20
0.71
0.70
1.6,4
1.59
2.94
2.92
1.16
]. 12
33. 7’6
3.3.18

Revised Baseline
visibility
improvement over
baseline (Adv)
0.05
0.05
0.03
0.05
0.05
0.04
0.04
0.03
0.03
0.05
0.02
0.03
0.01
0.05
0.02
0.04
0.59

Table 6-5. EPA Modeling Results -Summary of total visibility impairment at all 16 Class
I sites.
Visibility Modeling Results

Baseline

Revised
Baseline

Variable Background Ammonia, Method 6, average
Variable Background Ammonia, Method 8, average
Variable Background Ammonia, Method 6,
maximum
Variable Background Ammonia, Method 8,
maximum

15.82
17A.9

15.38
17.11

Revised Baseline
improvement over
baseline (Adv)
0.45
0.34

20.6,5

20.20

0.43

22.74

22.40

0.34

1 ppb Background Ammonia, Method 6, average
1 ppb Background Ammonia, Method 8, average
1 ppb Background Ammonia, Method 6, maximum
1 ppb Background Ammonia, Method 8, maximum

23.59
26.09
30.82
33.76

23.01
25.56
30.11
33.18

0.58
0.54
0.70
0.59
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6.2.2

Visibility Improvement from Operation of SCR

Modeled impacts on the Class I areas of SJGS are shown in Table 6-6. The table shows
the maximum of the 98th percentile daily delta deciview impacts from the three modeled
years using the default background ammonia concentration of 1 ppb and Method 8 to
calculate visibility.
Impacts generally decline with distance from SJGS, as would be expected since the
plume disperses as it travels, though conditions ca~ be more or less favorable for
transport to Class I areas in particular directions. Mesa Verde is the closest area and
shows the highest impact, while Maroon Bells Snowmass and the Grand Canyon are the
most distant and have low impacts. Visibility improvement due to installation of SCR is
significant, including a 3.11 dv improvement at Canyonlands and 2.88 dv at Mesa Verde.
Total deciview improvement at all Class I areas wil:hin 300km of the facility is 21.69 dv,
a decrease in visibility impairment of 65% fi’om the revised base]line. Improvements at
individual Class I areas exceed 0.5 dv for all areas except Maroon Bells Snowmass and
Petrified Forest.

Table 6-7 summarizes the average and maximum results of EPA modeling of visibility
impairment at all Class I areas for all background ammonia and visibility calculation
method combinations. Impacts depend strongly on the background ammonia assumed,
increasing as ammonia does. This eff(ct is stronge~t in the baseliine case due to the
higher NOx emissions and the effect of available a~nmonia on the concentration of nitrate
particulates. Results of visibility modeling at each Class I area and for individual units
are available in the attachment to this document.
Summarizing all of the EPA modeling results, the "~isibility improvement from applying a
0.05 lb NOx/MMBtu (achievable with SCR or equivalent controls) is significant. The
majority of 0.05 lb NOx/MMBtu emission limit benefits are approximately 0.5 dv or
higher using the lower background ammonia values, and[ "Method[ 6". Visibility benefits
from 0.05 lb NOx/MMBtu emission limit are higher as background ammonia increases
and/or if "Method 8" is used. Despite uncertainty ever background ammonia
concentrations, several conclusions can be drawn. ’Fhere would be a significant visibility
improvement from applying SCR to SJGS. SCR improves visibility by a perceptible
amount even for the lower ammonia scenario at many Class I areas, and by more
noticeable amounts for the l ppb background ammonia scenario. Large improvements in
visibility are expected at individual Class I areas from the installation of SCR.
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Table 6-6. EPA Modeling Results Impacts of SJ~JS on Visibility (maximum of 98th
Percentile of daily maximum dv of 2001, 2002, and 2003) at Sixteen Class I Areas (lppb
background ammonia concentration, Method 8)
Class I Area

Arches
Bandelier Wilderness
Black Canyon of the
Gunnison Wilderness
Canyonlands
Capitol Reef
La Garita Wilderness
Grand Canyon
Great Sand Dunes National
Monument
Mesa Verde
Pecos Wilderness
Petrified Forest
San Pedro Parks Wilderness
Maroon Bells Snowmass
Wilderness
West Elk Wilderness
Weminuche Wilderness
Wheeler Peak Wilderness
Total Delta dv

Distance
to SJGS
(km)
222
210

Visibility Iimpact (Adv)
after applying:
Revised
Baseline
SCR
3.50
1.12
1.39
0.48

203

1.41

0.42

170
232
169
285

4.64
2.38
1.93
0.93

1.53
0.82
0.57
0.33

269

1.53

0.49

40
248
213
155

5.15
1.27
0.52
2.20

2.27
0.47
0.21
0.74

271

0.70

0.28

216
98
258

1.59
2.92
1.12
33.18

0.45
0.87
0.44
11.48

SCR visibility
improvement over
revised baseline (Adv)
2.38
0.91
0.99
3.11
1.56
1.36
0.60
1.04
2.88
0.80
0.31
1.46
0.42
1.14
2.05
0.68
21.69

Table 6-7. EPA Modeling Results - Summary of total visibility impairment at all 16
Class I sites.
Revised
Baseline

SCR

Variable Background Ammon:ia, Method 6, average
Variable Background Ammonia, Method 8, average
Variable Background Ammonia, Method 6, maximum
Variable Background Ammonia, Method 8, maximum

15.38
17.11
20.20
22.40

8.02
8.18
9.90
10.07

SCR improvement
over revised baseline
(Adv)
7.35
8.97
10.33
12.34

1 ppb Background Ammonia, Method 6, average
1 ppb Background Ammonia, Method 8, average
1 ppb Background Ammonia, Method 6, maximum
1 ppb Background Ammonia, Method 8, maximum

23.01
25.56
30.11
33.18

8.86
9.17
11.05
11.48

14.14
16.38
19.06
21.69

Visibility Modeling Results
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We also evaluated the amount of improvement in the number of days that the SJGS units
would either cause a visible impact (1 deciview or greater) and also the number of days
they would significantly contribute to a visible impact (0.5 deciview or greater). As
detailed in Table 6-8 below, EPA’s proposed reductions would decrease the number of
days that the SJGS units have a 1 deciview impact (or greater) by over 80%. EPA’s
proposed reductions would also decrease the number of days that the SJGS units have a
0.5 deciview impact (or greater) by over 68%. We note that at 7 of the 16 parks within
300 km, our proposed reductions would decrease the average number of days per year
that the SJGS units cause a visibility impairment to zero days per year.
Table 6-8. Average number of days per year SJGS visibility impacts exceed 1.0 and 0.5
deciviews (1 ppb background ammonia and Method 8).

Class I Area
Arches
Bandelier Wilderness
Black Canyon of the
Gunnison Wilderness
Canyonlands
Capitol Reef
Grand Canyon
Great Sand Dunes
National Monument
La Garita Wilderness
Maroon Bells Snowmass
Wilderness
Mesa Verde
Pecos Wilderness
Petrified Forest
San Pedro Parks
Wilderness
Weminuche Wilderness
West Elk Wilderness
Wheeler Peak Wilderness
TOTAL Average # of
days/yr

Distance
to SJGS
(kin)

222
210

Average # of daysiyr > 1.0
dv
Revised
SCR
Baseline
18
5
12
1

Average # of days/yr > 0.5
dv
Revised
SCR
Baseline
25
12
33
6

203

9

1

26

4

170
232
285

28
8
3

8
2
0

.42
13
6

22
5
2

38

3

53

6

9

0

175
30
6

105
4
1

65

17

269

11

169

19

271

2

40
248
213

115
9
1

155
98
216
258

33

0
0
43
0
0

4
65
8
7

3
0
0

126
26
29

29
3
3

348

68

702

222
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PNM San Juan Generating Station

Appendix E. CALPUFF Modeling SIpeciation Information
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p{]b.{ca el 5 6 6 de septiembre de 2013 en Farm;ngton, Nuevo ,bl#xico, en el saI~n 7103 deI San Juan College, 4601 Co(te,ae B~vd. Empezad, {nmediatamente despu#s de la audience en EIB ~’,s. 13421R),
programada pare el 5 - 6 ~e septiembra (segbn sea necesado) del 2013 en el mFsmo tugar. E! ptopesHo de
la a~d;erc~ P0b!~ca es cease,star una ~sib~e a~On so,re una petition del Oe~a~amen~o del Medio
Arab;ante de Nuevo M~x/co ~’"NMED". ~or sus s~g~as en ingI#s), con rela~en a revis~cnes al Plan de
Imptementac¢n eel Eslado de Nuevo Mexi~ (SIP, pqr sus s~SIas en mg~s). NMED p~cone qua la
Dire(odn ad~?#te rev/sio~es a! SIP oars setisfacer tos requisites de "Bush Vecino" @ ~ Lay ~e ~re Limpio
~CAA’ per ~us sfgtas en ingles), se~en 1 f0(a)(2}(D)(~)(ll), en 1o qua respects a la vis~bIidad pare el ozone
de O(:ho heros y ta maleria de ~ad~cufas de 2,5 micrones en di~metro ["PM 2,5") bale !us est~ndares de
CaI~d ]d del ATe de Ambiente N,~dopal promulgadcs en julio de 1
El Oeaadame~to del Medio Ambiente de Nuevo M~xico ("NMED") es el que propo~e asia adopc~on ~ rewsien
[~ul~ dotes.

El proFuasIo SiP de Neblina Regional del NMED. que se conside~ar~i en la audiences en EIB No 13432
contiene una {:}elermfnacidn ~e ia Major tecno!ogia de modern~zac~On ("BAR~, ~r sus s~:as en ~ng~es~ p~ra
Oxides de nHt0geno ("NOx0 papa ta ~GS. La de~erm~naden 8ART requ~ere u#~ tasa ce em~si~n ~e NOx
0,23 ~ibras ~r mdtbn de un~dades [e~cas bMtanicas (]~mmBtu) pate tas un~dades I ~, 4 de la SJGS y
sus un~da~es 2 y 3 de~en de opener pare ~nes dot 2017. Pare e! d~exido de £zufre. eI SIP de Nebtha Region.
a~s ~ Best Av~Hab;e Retreat Tachno o~y (’eAR]’] ~etem~Jnat~on for n~;ro~en ox;~s (HOx") ~or the ~GS.
al requests un hm,te de 0.10 l~’mmBIu en ~as un~dades 1 y 4 de la SJG& Estos lira,tea de eF’,s~ones
7#e E,ART deracination calls for a NOx emission ra~e of 023 pounds #or m I1 on £r~tish merma:
~ex[dQ
de azufle 16xido de n~tre~ieno exc~en tas expe~at~vas en Ins cuales ;~ es~adcs v~nos ~nl~arsr
(~.;mmBt~) for SJGS Un.~s Iane 4 and a sh,JtdOwn by ~he end c~ 2017 ot SJG£ Units 2 and 3.
at desa~rolfar
sus Drcoios
SIPs de
to tanto, e~nitrogen
NMED proponeoxide
qua la Direcddn acopte esb~
ox~de, the Reg~o#al Haze SIP ca ~s for a limit of 0.10 IbhnmBtu
at SJGS
Units
I visioH~dad.
and 4.Perthese
F are tam,3i~n cumptir
los requisites
indepen~entes
Ia se~en 110(a)(2)(O){~)(U; de ’a C~
ane solfur dioxide em;ss~m ~’.m~ts exceed the expirations ~atlimbos
ne~ghboring
stales
reI~ed
upondewne~
ing lhe,r own vis~biIi~ SIPs. Therefore, NMED proposes that the
8pard
as Ins
atso
El propues[o
planadopt
moddicadothese
pue~e set i~mils
revisado durante
horns regulates de oficma en NMED Air Qualli)
the ince2e~den/requiremen;s of C~ Section I
Bureau. 525 Camino de Ios Merq~ez, Suite 1, Santa Fe, Nuevo Mexico. El {e#,o comsIeta y ~ev{~do de
propue~o Plan de Imptementaci~n est~ disponible en el si~o ,~w.nmenv.stat~.nm.us. o ~municaqdose cur
~e progonent 6f this regulatory adoption and revls~cn is the New Me,co Envi[onment
Rite Bat~,s en el ;05)476-~04o~or~rreoel~lrenico:n~.bates@state.nm.us
La audh~nc~a se ~evar~ a ~bo #e acue~do ~n 20.1.1 NMAC (Procedim~entos ~e Regl~mentadbn Oire~ien
de Mejoras Med~oambie~les), la Lay de Me~oras Medioambientales. Seccbn 74q-9 NMSA 197&
~£ propos£d re’,~sed s~an may be reviewed during reguI~r business hours at ~e NMED Air Quit
la Lay de Control de la CaRded del Nre. Seccibn 74-2-6 NMSA 1978 y o[ros procedure amos pe~nen~es.
aff~ce. 525 C~no de los Ma[q~ez, Suite I, Santa Fa, New Mexico. The full le~ of NMED’s proposes Stat~
ImplemeRi3bon PI~n is avaUable on NMED’s web s~te al ?A,~.Rmenv.state.nm.us, o¢ by contacting ~ila Ba~e~
A redes ~as personas interesadas se lea dar~ una oportunidad razonable en la sudienoia pare presenter
at ~505) 476-4304 or by emaH at MIa.bales @slate.nm.us.
pruebas certinenlea, informac{en, puetos de vista y argumen~os, en forms oral o escn~3, pars sometet
oruebas ,) interrogar a testigoe. L2s novenas sue dessert dar test~monio t~cn~co deben presenter un av~sc
~¢e hea~g ~I be conducted in scco~dance w~th 20.1 .I NMAC (Rqlem~king Proc~urss - En~o~rlenlal Im
#or esctffo a fa Dbecden ~edicando ~u inte#cien de ha~ffo. El arise de intencien dabs:
#rc~ement Be~’ ~e E[~v~ro~mental Imp~oveme#[ Act, Sec~on 74-I-9 NMSA 197& me A~f QuaI[~
(1)
identff ~r ala persona por qden el lea#go ~os testigos} dar~tn) test~monio.
AcL Section 74-2-6 NMSA 1978.8Pd o~hef applicable ~ro~edures.
(2) idenlif car a cads tesflgo I~cnico qua
descd~t~n de su edu~ci~n y antecedentes profes~o~ales;
All interested perse~s wilt ~ce given reasonable oo,oo~unit~ al the hearing to submit relevant evide~%e, dais
(3) induir ~na ~ia de
views ;rod arguments, orally or in writing, to mlroduce exhibits, and to examine witnesses. Persons ,v~sn~ng ~
(4) adjuntar cads prueba qua la persona vaya a presenter 6n Ia audiences; y
present technical testimony must fi~e with the Board a wd~en notice of ~ntent Io do so. The ~ot~ce of inter
(5}
adjun~:f el lex!o de cua~quie~ mociHcac~On re~mendada al propuesto carabao notm~wo.
shall:
(1’, identify ~he person for whom the witness(es) w~ll ~estify;
Los aviso., de intenden pare fa audisncia deben recioirse en la oiicina de la Direcciena m~s tardar pare Ins
(2) ~ent~ each t~nn~ca~ witness ~at me person intends to present and state the q~aHficat~ons of the wi
5:00 p.m. ~el 16 de sgosto 2013 y daben hater referencia al n~mero del case, EIB 13-O3 (R) y la fecha de ~a
peas. indudieg a descdptbn cf ~eir education and wo~k background:
aud~encra. Los awsos de intenci~n pare presenter tesfJmonios lecnices deben presentarse a:
(3) include a copy of the ~kect testimony in negative to~ of each techni~ wimess:
[4) I~st and a~ach each exhibit ~nt~cipated to be oifered b~ that person at ~e heariqg; and
Pare Casta~eda, Board Administrator
(5] a~a~ the te~ of any re~mmended mod;ficatbns to the proposed tegulato~ change.
Office of lhe Environmental Improvement Board
Harold
Rur nela Bu lding
Notices of ~tent for lhe headng must be received in the Office of the Boar~ not ’atet then 5:00 pm on Augu
1190 St. Francis Dr., Room N2150
16, 20t3, and shouId reference the docket number. EI8 1~03 {R), and the date of ~e heanng. No~ces of i’
Santa Fe, tIM 87505
~e~t to present tecbnicBI tet~timony should be subm=~ed to:
]el.: (505J 4127-242,5. Fax I5051 827-2836
Pare Castaffeda, Board Administrator
OH~ce c~ ~e En,Nonme#,al tr~provement Board
Cualquier r~iembro deI p~blico en general puede dar de¢laraciones en la audienci& No es necesa~o av~sa,r
previamente pare oar declarac[ones qua no seen l~cnicas en la audiencia. Tambien. cua~qu~er persona
Harold Rur~nels Building
puede olr~cer prLrebas con relation a su testimonio, siempre y cu~ndo diehaa pruebas no seen
1190 St. Francis Dr., Rdom i’12150
exagereoamente repetitJvas del Iesti’nonio. Uo miembro del p0blico en general qua en ugar oe hacer
Santa Fe, NM 87505
declarac!on ;s oralea en Is audiences doses presenter una decla~odn per escrito gara qua conste enal acts,
=hone: [505) 827-2425,
debeF3 re£f~Ifaf la declaration per escrito antes de la audiencia o la puede enve~;ar en ta audienoa. Las
Fax 15C5) 827,2835
personas con discaeacidades y qua r~ecesiten ayuda pare participar en es[a aud~encia deben comunicarse
A,, ~,,~h~r nf the
cener~l
~ub
¢
may
test;~
at
~ne
neanng.
No
prior
notif[ca%n
is
required
to
present
not
con J. C, B{=rrego pare et 16 de agosh) 2013 en NMED. Human Resources Bureau, P.O. Box 5469, 1190 St.
"[ ’t’~?~,’~’- ~ ~h~ h~r na Any s ~,~h m~mber m~y also offer exhib:~s in corn~c cn w ~h h s estimon
Frands Dri,,e. Santa Fe. Nuevo M#xk;o, 87502-5469. lef~fono 505-827-0424. Los usuanos de TOY pueden
so fo~g as the exhibit is not unduly rep.tt~ous el me testimony.
acceder a s[~ n0mero Wa New Mexico Rainy Nelwork en eI 1-800-659-8331.
A member
who ~es
to Sub~oil a wdtten statement for me rotors,
in l~euhehe]d~
of ~ovidi~
’ ~ of the", ~nnerS
d’L_?public
. sl,a’l
e’~w#~enstat=menlpriorlothehearing
or bmitt~
-- ,~,,~ = 4~sabHi~ a~d p~zc~g re~# in being a pa~ of this head~g #~ocess should co~tact JI
v’, ~ a
~
" . ....
. a~ess h~s number
D~v~ ~an a Fe N~w Me4co, 8~[
5via me New Mexico Relay Net,~or t .800-659-~31,
i~e a d~c~s r on lhe proposed "erased s~a~= *mplementat~on Fan at the conclus~or

La Direcciet puede turner una deciaien sobre el propuesto plan de implemenlacien del estaoo revisado a
concluir ]a a,,dienc;a o puede convodar a u~la reunion en una fecha posterior pare considerar fa acci~m sobr~
la propuesta

p

Journal: Junn 28.2013

NMED Exhibit 7
Affidavit of Publication- l:’armington Times

AFFIDAVIT OF PUBLICATION

Ad No. 69195

STATE OF NEW MEXICO
County of San Juan:
JOHN ELCHERT, being duly sworn says:
That HE is the PUBLISHER of THE DAILY
TIMES, a daily newspaper of general
circulation published in English at Farmington,
said county and state, and that the hereto
attached Legal Notice was published in a
regular and entire issue of the said DAILY
TIMES, a daily newspaper duly qualified for
the purpose within the meaning of Chapter
16-( of the 1937 Session Laws of the State of
New Mexico for publication and appeared in
the Internet at The Daily Times web site on
the following day(s):
Friday, June 28, 2013

And the cost of the publication is $283.34

ON

JOHN ELCHERT

appeared before me, whom I know personally
to be the person who signed the above
document.

OFFICIAL SEAL
Notary Public
State 0f New Mexi¢0,..

COPY OF PUBLICATION
DIRECCI(~N D.E MEJORAS MEDIOAMBIENTALES
DE NUF.VO MEXICO
AVISO DE AUDIENCIA DE IMPLEMENTAClON DE
PLAN [)EL ESTADO
t.a Direcci6n de Mejoras Medio-Am.bienta.les de
Huevo Mexico (’D~recc=Sn") llevara a caDo una
audiencia p~iblica el 5 5 6 de septiembre del
2013 en Farmington, Nuevo M~xico, .e,n el s..a.t~,n
7103 ctel San Juan Co ege, 4601 College ~lw.
I-:mpezar~ inmediatamente despu~s de a
audiencia en EIB No. 13-02(R), programada
}ara el 5 6 de septlembre (segQn sea
necesaro) d’el 2013 en el mismo lugar, El
}rop6sito de la au~-Iiencia pSblica es considerar
Lma posibe acci6n sobre una petici6n del
:).e.partamento ,d, el Medio Ambiente de Nuevo
Vlexico ("NMED , por sus siglas en ingles), con
"elaci6n a revisione~ al Plan de Implementaci6n
:’lel Estado de Nuevo M~xic~ (SIP, por sus siglas
~n na6s) NMED propone que la Direcci6n
adopte revisiones a SIP para sat sfacer los
requi~itos de "Buen Vecino" de la Ley del Aire
Limpio (’CAA", I~or sus siglas en lngl.~s),
secci6n llO(a)(2)(D)(i)(ll), en Io que respec1:a a
la visibilidad ~ara el ozono de ocho horas y la
materia de part(culas de 2,5 micrones en
di&metro ("PM 2,5") bajo los est~ndares de
Calidad del Aire "del Ambiente National
promulgados en jutio de 1997.
El Departamento del Medio Arnbiente de Nuevo
M~×ico ("NMED’) es el que propone esta
adopciSn y revisi6n reguladoras.
La provision del "Buen Vecino" de la Secci6n
110(a)(2)(D)(i)(ll) de la CCA requiere que carla
S P presentado a la Agencia de Protecci6n
Amb antal (EPA, por sus siglas en ing!~s) de
Estados Unidos trate con las emisiones dentro
del estado que afectan a otros estados a tray,s
del transporte interestatal. La EPA de Estados
Unidos ha determinado clue Nuevo M~xico ha
satisfecho las pr¢.visiones del Buen Vecino con
resp~cto a la visib lidad para todas las fuentes
de em siones excepto de la Estaci6n
Generadora San Juan ("SJGS", pot sus sig as en
ingl~’.~).
Et propuesto SIP de Neblina Regional del NMED,
que se considera’~ en la audiencia en EIB No,
]3-O2 (R), contiene una determinaci6n de la

emisi~6n de NOx de 0,23 Iibras por mill6n de
unidades t~rmicas brit~nicas (Ib/mmBtu) para
las unidades ] y 4 de la SJGS y ~ue sus
unidades 2 y 3 dejen de operar para fines del
20~7,, Para e dibxido de azufre, el SIP de
Neblina Regional requiere un lt’mite de 020
b/mrnBtu en as undades 1 y 4 de la SJGS.
Estos II’mites de emisiones de di6xido de azufre
y 6xi.~o de nitnSgeno exceden ~as expectat{vas
en ias cuales los estados vecinos conflaron al
desarrollar sus propios SIPs de visibilidad. Pot
1o tanto el NMED propone que ta Direcci6n
adopte estos li’mites para tambi~n cumplir los
requlsitos independientes
de la secci6n
llO(a)(2)(D)(i)(ll) de la CAA.
El propuesto plan modificado puede set
revisado durante las horas regulares de ofictna,
en NMED Air (~uality Bureau, 525 Camino de los
Marquez, Suite !, Santa Fe Nuevo M~xico. El
texto c0mp]eto y revisado del propuesto Plan
de Implementaci6n est~ disponible en el sitio
www.nmenv,state.nm.us, o comunic~ndose
con Rita Bates en el (505) 476-4304 o por
correo electr6nico: [!~,~b~tes@s~at~.~..~4~.
La a~:~diencia se Ilevar~ a cabo de acuerdo con
20.1.1 NMAC (Procedimientos de
Reglame~tacibn -- Direccibn de Mejoras
Medioambientales), la Ley de Mejoras
Medioambientales, Secci6n 74-1-9 NMSA 1978,
la Ley de Control de la Calidad del Aire, Secci6n
74-2-6 NMSA 1978 y otros procedimientos
pertinentes.

A todas las persor~as interesadas se fe.s dar~i
una oportunidad razonable en la audiencla para
presentar pruebas pertinentes~ illformaci6n,
puntos de vista y argumentos, en f,~rma oral o
escrita, para someter pruebas e i~terrogar a
testigos. Las personas que deseer~ dar
testimonio t~cnico deben presentar un aviso
I~or escrito a la Direcci6n indicando su
intenci6n de hacerlo. El aviso de intenci6n
debe:
(1) identificar a la persona pot quien el testigo
(los testigos) dar&(n) testimonio.
(2) identificar a cada testigo t~cnico que la persona presentar~ e indicar la capacidad del
testigo, incluso una descripci6n de su
educaci6n y antecedentes profesionales;
(3) incluir una copia de las declaraciones
directas en forma de narraci6n de cada testigo
t~cnico;
(4) adjuntar cadaprueba que la persona vaya a
presentar en ia audiencia; y
(5) adj~ntar el texto de cualquier modificaci6n
recomendada al propuesto cambio no~mativo.
Los avisos de intenci6n para la audier~cia deben
recibirse en la oficina de la DirecciSn a m~s
tardar para las 5:00 p.m, de116 de agosto 2013
y deben hacer referencia al ndrnero de! caso,
EIB 13-03 (R) y la fecha de ta audiencia. Los
avisos de intenci6n para presentar testimonios
t6cnicos deben presentarse a:
Pare Castafieda, Board Administrator
Office of the Environmental Improvement
Board
Harold Runnels Building
~.~90 St. Francis Dr., Room N2150
Santa Fe, NM 87505
Tel.: (505) 827-2425, Fax (505) 827-2836
Cualquier rniembro del p~blico en general
puede dar declaraciones en la audiencia. No es
necesa~-io avisar previamente p~ra dar
declaraciones que no sean t~cnicas en
audiencia. Tambi~n, cualquier person.] puede
ofrecer pruebas con relaci6n a su te.,~timonio,
siempre y cuando dichas pruebas no sean
exageradamente repetitivas del testimonio. Un
miembro del p6blico en general queen lugar de
hacer declaraciones, orales en la audiencia
desee presentar una declaraci6n po[ escrito
para que conste enel acta, deber~ re~jistrar
declaraci6n pot escrito antes de la aucliencia
ta puede entrega~ en la audiencia. Las
aPersonas
discapacidades
y que necesiten
yuda paracon
participar
en esta audienci~
deben
comunicarse con J: (3. Borrego para el 16 de
agosto 2013 en NMED, Human Resources
reau, P..O. Box 5469, 1190 St, Francis; Drive,
Santa Fe, Nuevo M~xico, 87502-5469, t~!~for~o
505-827-0424. Los usuarios de TDY pueden
acceder a su n~mero v~a New Mexico Relay
Network en el 1-800-659-8331.
La Direcci6n puede tomar una decisi6n :;obre et
propuesto plan de implementaci6n del estado
revisado al concluir la audlencia o puede
convocar a una reuni6n en una fecha posterior
para considera~ :la ac(~i~n sobre la propue~ta,
Legal No, 69195 published in The Daily Times
on June 28, 2013,

AFFIDAVIT OF" PUBLICATION
Ad No. 69194

STATE OF NEW MEXICO
County of San Juan"
JOHN ELCHERT, being duly sworn says:
That HE is the PUBLISHER of THE DAILY
TIMES, a daily newspaper of general
circulation published in English at Farmington,
said county and state, and that the hereto
attached Legal Notice was published in a
regular and entire issue of the said DAILY
TIMES, a daily newspaper duly qualified for
the purpose within the meaning of Chapter
167 of the 1937 Session Laws of the State of
New Mexico for publication and appeared in
the Internet at The Daily Times web site on
the following day(s):
Friday, June 28, 2013

And the cost of the publication is $259.24

COPY OF PUBLICATION
NEW MEXICO ENVIRONMENTAL IMPROVEMEh~T BOARD
NOTICE OF STATE IMPLEMENTATION PLAN
HEARING
The New Mexico Environmental Improvement
Board ("Board") will hold a public hearing on
September 5 or 6, 2013 in Farmington, New
Mexico in Room 7103 at San Juan College, 4601
Coll,~-ge Blvd. Tl’e hearing will commence mmediately following the hearing in EIB No. 1302 (R), scheduled for September 5 - 6 (as necessary), 2013 a[ the same location. The purpose of the public hearing is to consider and
take possible action on a petition from the New
Mexico Environment Department ("NMED") regarding revisions to New Mexico’s State Implementation Plan (SIP). NMED is proposing that
the Board adopt: re.,v, isions to the SIP to satisfy
the "good neighbor requirements of Clean Air
Act ("CAA") Section 110(a)(2)(D)(i)(ll) with respect to visibility for the 8-hour ozone and particulate matter under 2.5 microns in diameter
(’PM 2.5") National Ambient Air Quality Standards promulgated in July 1997.
The "Good Neighbor" provision of CAA Section
l~O(a)(2)(D)(i)(ll) requires that each SIP submit.ted to EPA must address emissions from
within the state that affect other states
through interstate transport. The U.S. Environmental Protection Agency ("EPA") has determined that New Mexico has satisfied the Good
Neighbor provisions with respect to visibility
for all emission sources except the San Juan
Generating Station ("SJGS").
The NMED’s proposed Regional Haze SIP, which
will be considered in the hearing in EIB No: 1302 (R), contains a Best Available Retrofit Technolog.y,, ("B.A,,RT") determination for nitrogen
ides (NOx’) for the SJGS. The BART determination calls for a NOx emission rate of 0.23
o,~nds per million Britishtherma! Units
t:/mmBtu) for 5JGS Units 1 and 4, and a shutdown by the end of 2017 of SJGS Units 2 and 3.
For sulfur dioxide, the Regional Haze SIP calls
for a limit of O,lO IbimmBtu at SJGS Units Iand
4. These nitrogen oxide and sulfu¢, dioxide
emission limits exceed the expectations that
neighboring states relied upon when :developing their own visibility SIPs, Therefore, NMED
proposes that the Board adopt these;limits as
also satisfyin.c the independent requirements
of CAA Section llO(a)(2)(D)(i)(ll).

~

The proponent: of this regulatory adoption and
r~vision is the New Mexico Environment Department ("NMED").

JOHN ELCHERT
appeared before me, whom I know personally
to be the person who signed the above
document.

The proposed revised plan may be reviewed
during regular business hours at the NMED Air
Quality Bureau office, 525 Camino de los
IVlarquez, Suite 1,, Santa Fe, New Mexico. The
full text of NMED s proposed State Implementation Plan is available on NMED’s web site at
w~ww.nmenv.state.nm.us, or by contacting Rita
Bates at (505) 476-4304 or by email at
rita.bates@state.nm.us,
The hearing will be conducted in accordance
with 20.1.i NMAC (Rulemaking Procedures Environmental Improvement Board), the Environmental Improvement Act, Section 74-1-9
NMSA 1978 the Air Quality Control Act, Section
74-2-6 NMSA 1978, and other applicab e procedures.

OFFICIAL SEAL
State of New Mexico,

All interested persons will be gwen reasonable
opportunity at the hearing to submit relevant
evidence, data, views and arguments, orally or
in writing, to introduce exhibits, and to examine witnesses. Persons wishing to present technical testimony must file with the Board a written notice of intent to do so. The notice of intent shall;
~

(1) identify the person tor whom the
witness(es) will testify;
(2) identify each technical w~tness that the person intends to present and ,state the qualifications of the witness, including a description of
their education and work background;
(3) include a copy of the direct testimony in
narrative form of each technical witness;
(4) list and attach each exP,ibit anticipated to
be offered by that person at the hearing; and
(5) attach the text of any recommended modifications to the proposed regt=latory change.
Notices of intent for the h~aring must be received in the Office of ~he Board not later than
5:00 pm on August !6~ 2013, and should reference the docket number, EIB 13-03 (R); and the.~
date of the hearing. Notices of intent to present:
technical testimony should be submitted to:
Pare CastaSeda, Board Administrator
Office of the Environmental Improvemen~
Board
Harold Runnels Building
1190 St. Francis Dr., Roorn N2150
Santa Fe, NM 87505
Phone: (505) 827-2425, Fax (505) 8272836
Any member of the genera public may testify
at the hearing. No pr|or notification is required
to present non-technical testimony at the hearing. Any such member may also :offer exhibit;~
in connection with his testimony, so long as the
exhibit is not unduly repetitious ot; the testimony.
A member of the general public who wishes to
submit a written statement for the record, in
lieu of providing oral testimony at the hearing, i
shall file the written statement prior to the
hearing, or submit it at the hearing..
Persons having a disability and needing help in
being a part of this hearing F,rocess should contact .l,C, Borrego by Augu.~,t 16, 2013 at the
NMED, Human Resources Bureau, P.O. Box
5469, 1190 St, Francis Drive, Santa Fe, New
Mexico, 87502-5469, telephone (505) 8270424. TDY users please access his number via
the New Mexico Relay Network at 1-800-6598331.
The Board may make a decision on the proposed revised state implementation plan at the
conclusion of the hearing, or the Board may
convene a meeting~at a lat~.~r date to consider
action on the proposal.
Legal No, 69194 published in The Daily Times
on June 28, 2013.

AFFIDAVIT OF PUBLICATION

NE\N MEXICO ENVIRONMENTAL IMPROVEMENT BOARD
NOTICE OF St"ATE IMPLEMENTATION PLAN
HEARING

Ad No. 69196

STATE OF NEW MEXICO
County of San Juan:
JOHN ELCHERT, being duly sworn says:
That HE is the PUBLISHER of THE DAILY
TIMES, a daily newspaper of general
circulation published in English at Farmington,
said county and state, and that the hereto
attached Legal Notice was published in a
regular and entire issue of the said DAILY
TIMES, a daily newspaper duly qualified for
the purpose within the meaning of Chapter
167 of the 1937 Session Laws of the State of
New Mexico for publication and appeared in
the Internet at The Daily Times web site on
the following day(s):

And the cost of the publication is $227.10

..... i~ id;S,,C, -,>,
</
/ C"

JOHN

ELCHERI

appeared before me, whom I know personally

to be the person who signed the above
document.

The New Mex!c:o Environmental Improvement
Board ("Board ’5 will hold a public hearing on
September 5, 2’.013, beginning at 9:00 am in
Room 7103 at San Juan College, 460~ College
Boulevard, continuing on September 6, if necessary. The New Mexico Environment Department ("NMED") is proposing to adopt revisions
to the New Mexico State Implementation Plan
for Regional Haze. The proposed plan establishes requirements for New Mexico to meet
the requirements of 40 CFR Section 51.309, including a revised determination of Best Available Retrofit Technology for the San Juan Generating Station, located 15 miles west of Farmington. The proposed plan involves the voluntary
retirement of two of the four units at this facility, and the installation of selective noncatalytic reduction on the other two units.
The proponent of this regulatory adoption and
revision is the New Mexico Environment Department CNMED").
The purpose of the public hearing is to consider
and take possible action on a petition from
NMFD regardin~ revisions to New Mexico’s
State lmptemen:~ation P an under the federal
regional haze rule, 40 CFR Section 51.309. The
regional haze rule requires states to submit
State Implementation Plans to address visibility
impairment caused by regional haze in 156
federally-protected parks and wilderness areas,
known as Class I areas, including nine such
areas in New Mexico.
The proposed n.=vised plan may be reviewed
during regular business hours at the NMED Air
Ouality Bureau office, 525 Camino de los
Marquez, Suite :[, Santa Fe, New Mexico. The
full text of NMED’s proposed revised State Implementation Plan are available on NMED’s web
site at www.nmenv.state,nm.us, or by contacting Rita Bates at (505) 476-4304 or by email at
rita.bates@state,nm.us;

Friday, June 28, 2013

ON

COPY OF PUBLICATION

The hearing will be conducte# in accordance
with 20.1.1 NMAC (Rulemaki~lg Procedures Environmental ln’~provement Board), the Environmental Improvement Act, Section 74-1-9
NMSA 1978 the Air Ouality Control Act, Section
74-2-6 NMSA 1978, and other app icable procedures,
All interested persons will be given reasonable
opportunity at the hearing to submit relevant
evidence, data, views and arguments, orally or
in writing, to introduce exhibits, and to examine witnesses. Persons wishing to present technical testimony must file with the Board a written notice of intent to do so. The notice of intent shall:
(1) identify the person for whom the
witness(es) will testify;
(2) identify each technical witness that the person intends to present and state the q~ualifications of the witness, including a description of
their education and work background;
(3) include a col}y of the direct testimony in
narrative form of each technical witness;
(4) attach each exhibit anticipated to be offere~ by that person at the hearing; and
(5) attach the text of any recommended modifications to the proposed regulatory change,
Notices of intent for the hearing must be received in the Office of the Board not later than
5:00 pm on August 16, and should reference
the docket number, EIB 13-02 (R) and the date
ot the hearing, Notices of intent to pre~ent
technical testimony should be submitted to:

Pare Casta6eda, Board Administrator
Office of the Environmental Improvement
Board
Harold Runnels Building
119o St; Francis Dr., Room N2150
Santa Fe, NM 87505
Phone: (505) 827-2425, Fax (505) 8272836
Any member of the general public may testify
at the hearing. No prior notification is required
to present non-technical testimony at the hearing. An,j such member may also offer ext]ibJts
in connection with his testimony, so long as the
exhibit ~s not unduly repetitious of the ":estimoily.

A member of the general public who wishes to
submit a written statement for the record.
~ieu of providing oral testimony at the hearing,
shall file the written statement prior to the
hearing, or submit it at the hearing.
Persons having a disability and needing help in
being a part of this hearing process should contact .I.C. Borrego by August 16, 2013 at the
NMED, Human Resources Bureau, P.O, Box
5459. 1190 St. Francis Drive, Santa F~=., New
Mexico. 87"502-5469, telephone ’5C.5-827~
0424. TDY users please access his number via
the New Mexico Relay Network at 1-80~)-6598331.
The Board may make a decision on the proposed revised state implementation plan at the
conclusion of the hearing, or the Board ma:;
convene a meeting at a later date to consider
action on the proposal.
Legal No. 69196 publiihed in The Daily Times
on June 28, 2013.

AFFIDAVIT OF PUBLICATION

Ad No. 69197

STATE OF NEW MEXICO
County of San Juan:
JOHN ELCHERT, being duly sworn says:
That HE is the PUBLISHER of THE DAILY
TIMES, a daily newspaper of general
circulation published in English at Farmington,
said county and state, and that the hereto
attached Legal Notice was published in a
regular and entire issue of the said DALLY
TIMES, a daily newspaper duly qualified for
the purpose within the meaning of Chapter
167 of the 1937 Session Laws of the State of
New Mexico for publication and appeared in
the lnternet at The Daily Times web site on
the following day(s):
Friday, June 28, 2013

And the cost of the publication is $238.35

/

JOHN ELCHERT
appeared before me, whom I know personally
to be the person who signed the abow~
doc,Jment.

OFFICIAl. SEAL

COPY OF PUBLICATION
DiRECCI(~N DE MF_IORAS MEDIOAMBIENTALES
DE NUEVO MI~XICO
AV~SO DE AUDIF.NCIA DE IMPLEMENTACION DE
PLAN gEL ESTADO
La iDirecci6n de Mejoras Medio,Ambientales de
Nuevo M~xico ("Direcci6n") tendr,.-5 una
audiencia pQblica el 5 Septiembre 201~3 a las
9:00 a.m. en la sala 7103 en San Juan College,
460}. College Blvd,, seguida el 6 Septiembre
2013 (segOn sea necesario). El Departamento
del Medio Ambiente de Nuevo M~xico
("NMED", per sus siglas en ingles) propone
adoptar revisio~es al Plan de lmplementaci6n
del Estado de Nuevo M~xico para la neblina regional. El plan pr.o.puesto establece requisites
para que Nuevo Mexico cumpla los de 40 CFR
i Secci6n 51.309, incluso una determinaci6n
revisada de la Meier tecnolog~a de
modernizaci6n para la estaci6n generadora San
Juan, situada !5 millas al occJdente de Farmington. El plan 3ropuesto involucra el retire
vo untario de dos de cuatro un dades en estas
instalaciones y la instalaci6n de una reducci6n
no catalffica selectiva en otras dos unidades.
El Departamento det Medio Ambiente de Nuevo
M6xico ("NMED") es el que propone esta
adopci6n y revisff~n regutadoras.
El prop6sito de la audiencia p~blica es
considerar y tomar una posible .acci6n sobre
una petici6n del NMED con rela¢idn alas
revisiones del Plan de tmplementaci6n del
Estado de Nuevo M~xico bajo la norma federal
sobre neblina regional, 40 CFR Secci6n 51.309.
La norma de neblina regional requiere que los
estados presenten Planes de Implementaci6n
Estat:al para tratar la falta de visibilidad
causada per la neblina regional en 156 parques
y &reas silvestres protegidos federalmente, las
que se conocen come ~reas de Clase I, e
inciuyen nueve en Nuevo M6xico.
’El propuesto plan modificado puede ser
revisado durante tas horas regulates de oficina,
en NMED Air Quality Bureau, 525 Camino de los
Marquez, Suite 1, Santa Fe, Nuevo M~xico. Et
texto complete y revisado del propuesto Plan
de Implementaci6n est& disponible en el sltio
www.nmenv.state.nm.us, o comunic&ndose
con Rita Bates en el (505) 476-4304 o per
corre~ electr6nico:
La audiencia se It,-~va~$ a cabo de acuerdo con
20,1.1 NMAC (Procedimientos de
Reglamentaci6n -- Direcci(~n de Mejoras
Medioambientales), la Ley de Mejoras
Medioambientates, Secci6n 74-1-9 NMSA 1978,
la Ley de Control de la Catidad del Aire, Secci6n
74-2-6 NMSA }.978 y otros procedimientos
}ertinentes.
& todas las personas interesadas se les dar~
una oportunidad razonable en la audiencia para
3resentar pruebas pertinentes, informaci6n,
~untes de vista y argumentos, en forma oral o
escrita, para someter pruebas e interrogar a
~:estigos. Las personas que deseen dar
testi~nonio t~cnico deben presentar un aviso
per escrito a la Direcci6n indicando su
intenci6n de hacer{o. El arise de intenci6n
debe:
~1) identificar a la persona per quien el testigo
(los testigos) dare(n) testimonio.
(2) identificar a carla testigo t6cnico que la persona presentar~ ,~ indicar la capacidad del
testigo, incluso una descripci(~n de su
educaci6n y antecedentes profesionales;
(3) incluir una copia de las declaraciones
directas en forma de narraci6n de carla testigo
t~cnico;
(4) adjuntar cadap, rueba que la persona vaya a
:,resentar en la audiencia; y
(5) adjuntar et texto de cualquier modificaci6n
r.=comendada al propuesto cambio normative.

Los avisos de hltencl6n para ta audienc/a deben
recibirse en la oficina de la Dir~cci6n a m~s
tardar para las 5:00 p.m. de116 de agosto
y deben hacer referencia al nOn~ero del caso,
EIB :13-02 (R) y la feeha de la audiencia, Los
avisos de intenci6n para presenter testimonios
t(~cnicos deben presentarse a:
Pare Casta~eda, Board Administrator
Office of the Environmental Improvement
Board
Harold Runnels Building
1190 St. Francis Dr,, Room N2150
Santa Fe, NM 87505
TeL: (505) 827-2425, Fax (505) 827-2836
Cualquier miembro del p6bli;o en general
puede dar declaraciones en la audiencia, No es
necesari(} avisar previameFte para dar
declaraciones que no sean t~cni(.’as en~.
la
audiencia. Tambi~n cualquier persona pued~
ofrecer pruebas con relaci6n a su testimon o,
siempre, y cuando dichas p~ueba-~ no sean
exageradamente repetitivas del testimonio. Un
miembro del p~lblico en general queen lugar de
hater declaraciones orales ~n la audiencia
desee presentar una declara~:i6n pot escrito
para que conste en el acta, d~.~ber& registrar la
declaraci{~n por escrito antes de la audiencia o
la ouede entregar en la audiencia. L~s
personas con discapacidades y que necesite~
ayuda I~ara pattie!par en esta audiencia deben
comunicarse con J. C. Borrego p~ra el i6 de
agosto 2013 en NMED, Hum;~n Resources Bureau, P.O. Box 5469, 1190 ~t. Francis Drive,
Santa Fe, Nuevo M~xico, 87502-5469, tel6fono
505-827-0424. Los usuarios de IDY pueden
acceder a su ndmero via ~ew Me×!co Relay
Network en el 1-800-659-833[.
La Direcci6n puede tomar una deciisi6n sobre el
propuesto plan de implementaci6n del estado
revisado al concluir la a~diencia o puede
convocar a una reuDi6n en una fecha posterior
para considerar la acci6n sobre ta propuesta.
Legal No. 69197 published in The Daily Times
on June 2~, 20t3.

NMED Exhibit 7
Affidavit of Publication in the New Mexico Register

New lVlexico Commission of Public Records
Administrative iLaw Division
1205 Camino Car]los Rey
Santa Fe, NM 87507
505-476- 7907

Affidavit of Publication in 1the New .Mexico Register
I, ,Art Bransford , cel~ify that the agency noted below has published legal notices or rules in
the New Mexico Register, and that payment has been assessed by invoice for said legal notice
or publication, which appeared on the date and in the volume and issue number noted below.
Agency:
Environment Department
Contact: Rita Bates
1190 St Francis Dr
Santa Fe, NM 87505-

Date of Publicatiou: 6/28/2013
Volume: XXIV

Issue#: 12

Inwfice # : NMR-2013- 246
Amount: $88.00

Description:
OtherOther

Other Material
Other Material

Notice of State Implementation Plan
Notice of State Implementation Plan

State of New Mexico, County of Santa Fe
Signed and affirmed before r~e on Friday, June 28, 2013
by Art Bransford / /
/

Notary Publi

Louise Wood [My comm,ss,~’on expires:.

Publisher, New Mexico Regi~¢er

....................
Da~e: 6/28/20

~Copies of the published material documented in thLs" affidavit are enclosed~

(seal)

Fo~-m SRC-2002-04 Revised July 2007

New Mexico Register / Volume XXI%; Ntunber 12 / June 28, 2013
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NEW MEXICO
ENVIRONMENTAL
IMPROVEMENT BOARD
NEW MEXICO ENVIRONMENTAL
IMPROVEMENT BOARD
NOTICE OF STATE IMPLEMENTATION
PI_,AN tlEARING

The New Mexico Environmental
Improvcn3ent Board ("Board") will hold
a public hearing on September 5, 2013,
beginning at 9:00 am in Room 7103 at San
Juan College, 4601 College Boulevard,
continuing on September 6, if necessary.
The New Mexico Environment Department
("NMED") is proposing to adopt revisions
to the New Mexico State Implementation
Plan for Regional Haze. The proposed plan
establishes requirements tbr New Mexico
to meet the requirements of 40 CFR Section
51.309, including a revised determination
of Best Available Retrofit Technology for
the San Juan Generating Station, located
15 miles west of Farmington. The proposed
plan involves the voluntary retirement of
tv,,o of the four units at this facility, and
the installation of selective non-catalytic
reduction on the other two units.

applicable procedures.

All interesled persons will be given
reasonable opportunity at the bearing to
submit relevant evidence, data, views and
argumenls, orally or in writing, to introduce
exhibits, m~d to examine \vilnesses. Persons
wishing to present technical testirnooy must
file with the Board a written notice of intent
to do so, The notice of inten: shall:
(I) identify the person for whom the
witncss(cs) will testily;
(2) identify each technical witness that
the person intends to preseat and state the
qualifications of the witness, i~tcluding a
description of their education and work
background;
(3) include a copy of the dir:ct testimony in
narrative form of each technical v, itness;
(4) altach each exhibit anlicipated to be
offered by that person at the hearing; and
(5) attach the text of any recommended
modifications to the proposed regulatory
change.

The Board may make a decision on the
proposed revised state implementation plan
at the conch,sion of the hearing, or the Board
may convene a meeting at a later date to
consider action on the proposal.

NEW MEXICO
ENVIRONMENTAL
IMPROVEMENT BOARD
NEW MEXICO ENVIRONMENTAL
IMPROVEMENT BOARD
NOTICE OF STATE IMPI,EMENTATtON
PLAN HEARING

The New Mexico Environmental
Improvement Board ("Board") will hold a
public hearing on September 5 or 6, 2013
in Farmington, New Mexico in Room 7103
at San Juan College, 4601 College P, lvd.
Tire hearing will commence immediately
following the hearing in EIB No. 13-02
(R), scheduled for September 5 - 6 (as
necessary), 2013 at the same location. The
Notices of intent lbr the hearing lntlst be purpose of the public hearing is to consider
received in the Office of the Board not later and take possible action on a petition from
than 5:00 pm on August 16, and should the New Mexico Environlnent Department
reference the docket nmnber, EIB 13-02 ("NMED") regarding revisions to New
(R) aud the date of the hearing Notices of Mexico’s Stale Implementation Plan (SIP).
NMED is proposing that the Board adopt
intent to present technical testimony should
The proponent of this regulatory adoption
revisions
to the SIP to satisfy the "good
be
submitted
to:
and revision is the New Mexico Environment
neighbor" requirements of Clean Air Act
Department ("NMED").
("CAA") Section l l0(a)(2)(D)(i)(ll) with
Pare CastaPieda, Board Administrator
respect to visibility for the 8-hour ozone
Office
of
the
Environmentel
Improvement
The purpose of the public hearing is to
and particulate matter under 2.5 microns in
Board
consider and take possible action on a
diameter ("PM 2.5") National Ambient Air
petition from NMED regarding revisions Harold Runnels Building
Quality
Standards promulgated in July 1997.
1190
St.
Francis
Dr.,
Room
N2150
to New Mexico’s State Implementation
Santa
Pc,
NM
87505
Plan under the federal regional haze rule,
40 CFR Section 51.309. The regional Phone: (505) 827-2425, Fax {505) 827-2836The "’Good Neighbor" provision of CAA
Section II0(a)(2)(D)(i)(II) requires that
haze rule requires states to submit State
each SiP submitted to EPA must address
Any
nrember
of
the
general
public
may
hnplementation Plans to address visibility
emissions from within the state that affect
testiS’
at
the
hearing.
No
prior
notification
is
impairment caused by regional haze in 156
federally-protected parks and wilderness required to present non-tech’aical testimony other states through interstate transport.
areas, known as Class I areas, including nine at the hearing. Any such member may The U.S. Enviromnental Protection Agency,
also offer exhibits in connection with his ("EPA") has determined that New Mexico
such areas in New Mexico.
testimony, so long as the exhibit is not has satisfied the Good Neighbor provisions
with respect to visibility for all emission
The proposed revised plan may be reviewed unduly repetitious of the testimony.
sources except the San Juan Generating
during regular business hours at the NMED
Station ("SJGS").
A
member
of
the
general
pul:lic
who
wishes
Air Quality Bureau office, 525 Cam,no de
los Marquez, Suite I, Santa Fe, New Mexico. to submit a written statement for the record,
The fun text of NMED’s proposed revised in lien of providing oral testimony at the The NMED’s proposed Regional Haze SIP,
State implementation Plan are available hearing, shall file the written statement p,’ior which will be considered in the hearing
in EIB No. 13-02 (R), contains a Best
on NMED’s web site at www.nmenv.state. to the hearing, or submit it at the hearing.
Available
Retrofit Technology ("BART")
nm.us, or by cootacting Rita Bates at (505)
detcrmination
lbr nitrogen oxides ("NOx")
Persons
having
a
disability
artd
needing
help
476-4304 or by email at rita.bates@state.
tbr
the
SJGS.
The
BART determination calls
in
being
a
part
of
this
hearing
process
should
rim. us.
contact J.C. l?,on’ego by Aug~st 16, 2013 at lbr a NOx emission rate of 0.23 pounds per
The hearing will be conducted in accordance the NMED, Human Resources Bureau, P.O. million British thermal units (Ib/mmBtu)
with 20.1. t NMAC (Rulemaking Procedures Box 5469, 1190 St. Francis l)rive, Santa for SJGS Units 1 and 4, and a shutdown
- Environmental hnprovement Board), the Fe, New Mexico, 87502-5,169, telephone by the end o1"2017 of SJGS Units 2 and 3.
Envirortmenta[ Improvement Act, Section 505-827-0424. TDY users pl :ase access his For sulfur dioxide, the Regional Haze SIP
74-1-9 NMSA 1978, the Air Quality Control number via the New Mexico Relay Network calls for a limit of 0.10 lb/mmBlu at SJGS
Units 1 and 4. These nitrogen oxide and
Act, Section 74-2-6 NMSA 1978, and other at 1-800-659-8331.
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sulfur dioxide emission limits exceed the
expectations that neighboring states relied
upon when developing their own visibility
SlPs. ’l’herelk~re, NMED proposes that the
Boa,’d adopt these limits as also satisfying
the independent requirements of CAA
Section 110(a)(2)(D)(i)(lI).

Santa Fe, NM 87505
Plaone: (505) 827-2425. Fax (505) 827-2836

Any member of the general public may
testify at the hearing. No prior notification is
required to present non-technical testimony
at the hearing. Any such member may
also offer exhibits in connection with his
The proponent of this regulatory adoption testimony, so long as the exhibit is taot
and revision is the New Mexico Environment unduly repetitious of the testimony.
Department ("N MED’).
A member of the general public who wishes
The proposed revised plan may be reviewed to submit a written statement for the record,
during regular business hours at the NMED in lieu of providing oral testimony at the
Air Quality Bureau office, 525 Camino hearing, shall file the written statement prior
de los Marqucz, Suite !, Santa Fe, New to the hearing, or submit it at the heariag.
Mexico. The full text of NMED’s proposed
State hnplemen’tation Plan is available on Persons having a disability and needing help
NMED’s web site at www.nmcnv.state. in being a part of this hearing process .,boold
nm.us, or by contacting Rita Bates at (505) contact J.C. Borrego by August 16, 2013 at
476-4304 or by email at rita.bates@state. the NMED, Human Resources Bureau, RO
Box 5469, 1190 St. Francis Drive, Sarta Fe..
rllTt. US.
New Mexico, 87502-5469, telephone (505)
l’he hearing will be conducted in accordance 827-0424. TDY users please acce~,s his
with 20.1.1 NMAC (Rulemaking Procedures number via the New Mexico Relay Network
- Enviromnental hnprovement Board), the at 1-800-659-8331.
Environmental lmprovement Act, Section
74-1-9 NMSA 1978, the Air Quality Control The Board may make a decision on the:
Act, Section 74-2-6 NMSA 1978, and other proposed revised state implementation plan
at the conclusion of the hearing, or the 3oard
applicable procedures.
may convene a meeting at a later date to
All interested persons will be given consider action on tt~te proposal.
reasonable opportunity at the hearing to
submit relevant evidence, data, views and
arguments, orally or irt writing, to introduce
exhibits, and to examine witnesses. Persons
wishing to present technical testimony mast
file with the Board a written notice of intent
to do so. The notice of intent shall:
(I) identify the person for v, hom the
wimess(es) will testify;
(2) identify each technical witness that End of Other Related Material
Section
the person intends to present and state the
qualifications of the witness, including a
description of their education and work
background;
(3) inclnde a copy of the direct testimony in
narrative form ofeach technical witness;
(4) list and attaclt each exhibit anticipated to
be offered by that person at the hearing; and
(5) attach the text of any recommended
modifications to the proposed regulatory
change.
Notices of intent for the hearing must be
received in the Office of the Board not later
than 5:00 pm on August 16, 2013, and should
reference the docket nonaber, EIB 13-03 (R),
and the date of the hearing. Notices of intent
to present technical testimony should be
submitted to:
Pare Castafieda, Board Administrator
Office of the Environmental hnprovement
Board
l larold Runnels Building
1190 St. Francis l)r., Room N2150

NMED Exhibit 8
Bureau of Land Management Comrnems --July 22, 2013

United States Department of the Interior
BUREAU OF LAND MANAGEMENT
New Mexico State O Flicc
It.O, Box 27115
Santa Fe, New Mexico 87502-0115
www.blm.govinn

IN REPLY REFER TO:

7300 (930)

TAKE PRIDE
INAMERICA

July 2::), 2013

Ms. Rita Bates
Planning Section Chief
Air Quality Bureau, New Mexico Environment Department
525 Camino de los Marquez, Suite 1
Santa Fe, NM 87505

Dear Ms. Bates:
Thank you for the opportunity to review the proposed revisions to the New Mexico
Regional Haze State Implementation Plan based on the tentative settlement agreement
between US EPA, Public Service Company of New Mexico (PNM) and the state of New
Mexico. The revisions demonstrate that the state akernative for Best Available Retrofit
Technology at PNM’s San Juan Generating Station which includes installation of
Selective Non-Catalytic Reduction on two units and shutting down two units achieves
improvements to visibility similar to installation of Selective Catalytic Reduction on all
four units, but at a lower projected cost and with a smaller operational environmental
footprint.
We are in full agreement with the Department’s conclusion and have no comments on the

revisions.

RECEIVED
Air ~: .... "~’’ Burea.~

Michael H. Tupper
Deputy State Director
Division of Lands and Resources

NMED Exhibit 9
National Park Service Comments

United States Department of the Interior
1N REII’LY REFER

NATIONAL PARK SERVICE
Air Resources Division
P.O. Box 25287
Denver, CO 80225-0287

N3615 (2350)

July 24, 2013
Ms. Rita Bates
Planning Section Chief, Air Quality Bureau
New Mexico Environment Department
525 Camino de los Marquez, Suite 1
Santa Fe, NM 87505

Dear Rita:

Thank you for the opportunity to review and comment .~n the proposed State Alternative for Best
Available Retrofit Technology :for nitrogen oxide (NO×) enqtissions from San Juan Generating
Station (SJGS). The State Alternative was developed through negotiation between New Mexico
Environment Department (NMED), Public Service of New Mexico (PNM), and the
Environmental Protection Agency (EPA) Region 6, after EPA disapproved New Mexico’s
BART determination for SJGS and proposed a Federal Implementation Plan (FIP) with more
stringent controls.
PNM did not demonstrate that the State Alternative (Selective Non-Catalytic Reduction (SNCR)
on two units and shut down of two units) is better than EPA’s proposed BART determination
(Selective Catalytic Reduction (SCR) on four units). PNM did not follow the BART guidelines
to model maximum 24-hour emissions, so model results do not accurately estimate the visibility
impacts. Actual 24-hour maximum NO× emissions should have been used for the baseline, and
cornpared to the percentage emissions reductions for each control technology (23% for SNCR
and 83% for SCR).
The State Alternative needs to demonstrate greater visibility improvement than the EPA FIP
proposal. We recommend that PNM and NMED evaluate the feasibility of further lowering the
emissions limits for NOx and/or SO2 to demonstrate that the State Alternative is better than the
EPA FIP proposal.
We also note that PNM overestimated the costs of SCR.. We recalculated costs consistent with
the BART guidelines and found that SCR costs are in the same range, as accepted by other states
as BART. Our detailed comments are enclosed.

We appreciate the opportunity to work closely with NMED to improve visibility at Class I
national park units. If you have questions, please contact Don Shepherd at 303-969-2153 or
don_shepherd@nps.gov.

Sincerely,

Susan Johnson
Chief, Policy, Planning, and Permit Review Branch
Enclosure

Joe Kordzi
EPA Region 6
1445 Ross Ave., Dallas, TX 75202-2733
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National Park Service (NPS) Comments to New Mexico Environment Department (NMED)
Regarding Best Available Retrofit Technology (BART) for the
San Juan Generating Station (SJGS)
July 24, 2013
SJGS Source Description:
SJGS is operated by the Public Service Company of New IVlexico (PNM) and consists of four
pulverized coal-fired generating units located near Fa~aington, NM. Coal for the units is
supplied by the adjacent San Juan Mine and is delivered to the facility by conveyor. There are 16
Class I areas within 300 km of the SJGS lhcility, nine c,fwhich are administered by the NPS. At
40 km, Mesa Verde National Park is the closest Class I area. According to EPA’s Clean Air
Markets (CAM) database, of 1,213 facilities in 2012, SJGS ranked # 176 for sulfur dioxide (SO~)
emissions (4,604 tons) and #9 for nitrogen oxides (NOx) emissions (15,975 tons).
The SJGS Boiler Units 1 and 2 have a unit capacity of 350 and 360 MW, respectively. The units
are equipped with Foster Wheeler subcritical, wall-fired boiilers that operate in a forced draft
mode. The SJGS Boiler Units 3 and 4 each have a unit capacity of 544 MW and are equipped
with B&W subcritical, opposed wall-fired boilers that operate in a forced draft mode. Because
plant capacity exceeds 750 MW, presumptive BART applie, s to each unit (greater than 200 MW).
The table below shows how each unit’s 2012 CAM emissions ranked[ among the 3,495 Electric
Generating Units (EGUs) in the CAM database.

Unit
ID
1
2
3
4

SO2
(tons)
952
864
1,137
1,652

SO2
(tons)
Rank
626
653
579
475

Avg. SO2
Rate
(lb/MMBm)
0.081
0.078
0.074
0.1)89

Avg. NOx
Rate
(lb/MMBtu)
0.278
0.290
0.271
0.267

NOx
(tons)
3,352
3,302
4,278
5,042

NOx
(tons)
Rank
133
136
91
58

CO2 (tons)
2,473,030
2,319,354
3,227,133
3,886,720

Consent Decree and Best Available Retrofit Techno]logy (BART) proposals:
On March 5, 2005, PNM entered into a consent decree with the Grand Canyon Trust, the Sierra
Club, and the New Mexico Environment Department (NMED) to settle alleged violations of the
Clean Air Act. The consent decree required PNM to meet a particulate average emission rate of
0.015 lb/mmBtu, and a 0.30 lb/mmBtu emission rate for NOx (daily rolling, thirty-day average),
for each of Units 1, 2, 3, and 4. As a result, PNM installed Low-NOx burners with overfire air
ports and a neural network system to reduce NOx emissions, and pulse jet fabric filters to reduce
the particulate emissions. The consent decree also required that the annual rolling average SO2
percentage reduction for SJGS Units 1, 2, 3, and 4 shall not be less than 90 percent for each unit.

The NM SIP dated July 5,2011 determined BART for NOx for all four units as Selective NonCatalytic Reduction (SNCR). The EPA Federal Implementation Plan (FIP) dated August 22,
2011 determined BART for NOx for all four units is the more stringent technology, Selective

Catalytic Reduction (SCR). PNM, NMED, and EPA negotiated the current proposed alternative
BART that would shut down units 2 and 3 and install SNCR on units. 1 & 4.
BART Analysis for Current Proposal
We agree with NMED that SNCR and SC, R are feasible technologies and that the other
technologies do not need to be evaluated further for SJGS (Steps 1 & 2).

Step 3: Evaluate Control Effectiveness of Remaining Control Technologies
NMED assumed that SNCR could reduce emissions by 23% (to 0.23 lb/mmBtu) and SCR by
83!’/o (to 0.05 lb/mmBtu). However, we found seven wall- or tangentially-fired EGUs in EPA’s
2012 CAM database operating at or below 0.04 lb/mmBtu (annual average). Three of these units
(Morgantown #1 & #2, and W.A. Parish #7) were retrofit with SCR. (The other four units are
new sources.) We believe that it is feasible for SJGS to achieve 0.04 lb/mmBtu on an annual
aw~’rage basis. This represents an 85% - 86% reduction in current NOx emissions, which is well
within the capability of modem SCR.
Step 4: Perform Impacts Analysis of Remaining Control Technologies
Black & Veatch (B&V) and Sargent & Lundy (S&L) prepared the design parameters and
developed estimates of capital and annual costs for applications of SCR and SNCR. PNM
evaluated the energy impacts, non-air quality environmental impacts, and remaining useful life
of all additional technically feasible control options for NOx. The 2013 analysis for 4 SCR, 4
SNCR and 2 SNCR/2 Shutdown used a remaining usetM life of 30 years. The table below is a
slightly-modified1 version of NMED’s Table 10 that focuses on SNC.R and SCR compared to the
baseline set by the 2005 Consent Decree.
Table 10: Impact Analysis and Cos! Effectiveness of Additional NOx Control Technologies

Control
Technology

Emission
Performance

Expected
Emission
Rate (tl:,y)

Level
(lb/MMBtu)

Expected
Emission
Reduction
(tpy)

Total
Capital
Investment
(TCI)

(1,0005)

Cost
Effectiveness
(S/ton)

(TAC)

Incremental
Cost
Effectiveness
(S/ton)

(1,0005)

Unit 1

350

Consent Decree

0.30

4,140

SNCR
SCR + sorbent
(FIP)

0.23

3,174

0.05

690

966
3,450

180,862

517

0.30

4,119

SNCR
SCR + sorbent
(FIPI

0.23

3,158

0.05

687

961
3,433

17,392
203,360

5,400

22,165
360

Consent Decree

kW

50

17,392

Unit 2

Unit 3

Total
Annualized
Cost

Total
Capital
Investment
($/kW)

6,425

5,400

24,562
544

6,749

kW

48
565

5,590 $

5,618

$

7,752

7,157

kW

~ Table 10 was modified to eliminate all control technologies except those under consideration in this proposal.
Energy and non-air impacts were also deleted. EGU ratings were added.

Con:~ent Decree

0.30

6,431

SNCR
SCR + sorbent
(FIP)

0.23

4,931

1,501

0.05

1,072

5,3:59

17,163

32

264,208

Unit 4

486
544

Consent Decree

0.30

6,309

SNCR
SCR + sorbent
(FIP}

0.23

4,837

1,4’72

1,052

5,2:57

0.05

17,163
235,940

8,224
32,585

5,480 $ 6,314
6,080

k~,~

32

8,224

434

29,508

5,587

$

5,623

5,613

In previous comments by EPA2 and NPS, it was noted ~;hat unit costs ($434 - $565/kW) for SCR
presented by PNM were far greater than industry and vendor3 data support. In conducting our
cost analysis for SCR, we used an approach similar to that reported by EPA Region 8 in its
analysis of costs for the Colstrip Power Plant in MT:
We relied on a number of resources to assess the cost of compliance for the control technologies under
consideration. In accordance, with the BART Guidelines (70 FR 39166), and in order to maintain and
improve consistency, in all cases we sought to align our cost rnethodologies with the EPA CCM.4
However, to ensure that our methods also reflect the mosl: recent cost levels seen in the marketplace, we
also relied on a set of cost calculations developed by Sargent & Lundy for the Integrated Planning Model
(IPM) version 4.10] These IPM cost calculations are based on databases of actual control project costs and
account for project specifics such as coal type, boiler type, and[ reduction efficiency. The IPM cost
calculations reflect the recent increase in costs in the five year.,; preceding 2009 that is largely attributed to
international competition. Finally, our costs were also in:?ormed by cost analyses submitted by the sources,
including in some cases vendor data.

We used EPA’s IPM model to e, stimate Direct Capital Cost (DCC) and applied the Control Cost
manual (CCM) factors (totaling 141%) for Indirect Capital ,Cost to estimate a Total Capital
Investment (TCI). We then used the CCM to estimate (Direct and Indirect) Annual Costs. All
SCR costs are normalized to 2010.
Unit
SCR Control Efficiency
Controlled emissions (lb/mmBtu)
Controlled Emissions (tpy)
Emissions Reduction (tpy)
Capital Cost
Capital Cost ($/kW)
O&M Cost
Annualized Cost
Cost-Effectiveness (S/ton)

Unit I

Unit 2

Unit 3

Unit 4

86%
0.04
484
2,942
$ 83,713,596
$
239
$
2,526,966
$
9,273,143
$ 3,152

86%
0.04
455
2,826
$ 76,263,695
$
212
$ 2,336,481
$
8,482,298
$
3,001

85%
0.04
635
3,716
$ 105,336,653
$ 194
$
3,219,734
$ 11,708,436
$
3,151

86%
0.04
751
4,473
$ 108,838,111
$ 200
$
3,529,493
$ 12,300,365
$ 2,750

2 Five industry studies conducted between 2002 and 2007 have reported, the installed unit capital cost of SCRs to be
$79/kW to $316/kW, where the upper end of the range is for very complex retrofits that are severely site
constrained.
3 "The SCR System cost would range from $100/Kw to $200Kw. This was based on a unit size from 750 to
250MW." Email dated 4/21/10 from Anthony C. Favale P.E., Direztor - SCR Products, Hitachi Power Systems
America, to Anita lee, EPA Region 9.
~ EPA Control Cost Manual Sixth Edition, January 2002, EPA 452/B-02-001
5 Documentation for EPA Base Case v.4.10 Using the Integrated Planning Model, August 2010, EPA #430R 10010

Even with the increased catalyst volume necessary to meet the lower annual NOx emission rate
for SCR, our $194 - $239/kW estimates of TCI still fall wit]bin the range of industry norms. Our
annual costs are less than estimated by PNM, resulting in S/ton estimates that are less than half
PNM estimates.
Step 5: Visibility Impacts Analysis of Remaining Control Technologies
On April 1, 2013, PNM submitted updated visibility modeling for SJGS with revised emission
estimates for SO2, sulfuric acid (H2SO4), and total particulate matter (TPM). The modeling
analysis compared available NOx control technologies including SCR and SNCR, as well as unit
retirements as an alternative operating scenario that had not previously been analyzed. PNM’s
updated BART modeling incorporated SJGS’s new SO:.~ and TPM emission limits of 0.15
lb/mmBtu and 0.034 lb/mmBtu, respectively, including the EPA’s FIP scenario representing four
SCRs, and the NMED’s 2011 SIP scenario representing four SNCRs. PNM also modeled SO2 at
0.10 lb/mmBtu. PNM utilized the EPA-approved CALPUFF version 5.8, the CALMET data set
originally created by EPA, and :modeling input files as modified by EPA to reflect the sourcespecific parameters for the specific modeling scenarios. The modeled. CALPUFF domain,
receptors, ozone data, and CALMET data came directly from EPA. Additionally, the surface,
upper air, and precipitation stations used to make the CALMET files were also directly delivered
from the EPA. In the 2013 analysis, the hourly ozone concentrations files that came directly from
EPA were used and the ozone concentration of 80 ppb was used for the missing hours in the
ozone data files. A constant ammonia background concentration of 1..0 ppb was used.
The NMED approved the use of all of the input parameters and data compiled by EPA for the
updated modeling analysis. The condensable particulate matter (PM) emission rates used in the
2013 modeling ~vere based on the facility’s total particulate matter emission limit as established
in the NSR permit effective August 31, 2012. PNM utilized the default ammonia background
concentration of 1 ppb and the revised IMPROVE equation (Method 8) to calculate the 98th
percentile delta deciview (dv) fi’om modeled pollutant concentrations.

The meteorology used for the SJGS BART analysis followed EPA’s methodology described in
the Technical Support Document and included with EPA’s proposed 2011 FIP. The modeling
analysis was performed on a year-by-year basis (2001 --2003) for the facility-wide impact for
the four scenarios (Baseline, EPA FIP, NMED SIP, Stale Alternative).
Ammonia slip was not considered in the modeling analysis. According to NMED,
"[C]onsidering the 1 ppb ammonia background and the reductions in NOx, ammonia slip would
have a negligible impact on visibility from any of the scenarios. EPA had determined in the FIP
that ammonia slip would not significantly impact visibility improvement due to reductions in
scenario.
is misleading because the EPA statement6
NOx and SO2 anticipated in the 4-SCR
~ " This
"
was in regard to SCR ammonia slip--EPA never addressed ammonia slip from SNCR, which
can be much higher than from SCR.
6 EPA TSD: "We are proposing NOx reductions that would likely be met with the installation of SCR and would
have associated ammonia slip (ammonia that is nol: fully reacted arid is emitted to atmosphere). The ammonia slip
limit may be higher than 1 ppb, but we don’t think it would significantly impact visibility improvements due to the
reductions in NOx and SO2 at the SJGS units."
4

CALPUFF Inputs-Baseline and Control Options
Source release parameters and emissions :for baseline and control options for each unit are shown
in NMED’s Tables 16 through 19. The following notes apply to each of these tables:
(1) Emissions levels (lb/mmBtu) are shown on an annual average basis.
(2) Emissions (lb/hr) calculations were based on the errfissions level (lb/mmBtu) and design heat
basis.
(3) Emissions levels listed were, based on performance guarantees provided by the equipment
vendor.
(4) The 2013 analysis utilizes the Electric Power Research Institute (EPRI) methodology to
estimate H2SO4 emissions.
The 2013 analysis used the revised IMPROVE equation (Method 8) and the Annual Average
Natural Conditions.
However, the emissions modeled do not follow the BART Guidelines. Instead of modeling the
maximum 24-hour emission rates as required by the BART Guidelines7, the 2013 analysis relies
upon annual/30 day rolling? (please clarify) average emissions, whic]h do not properly reflect the
variability in 24-hour emissions. To represent control technology, PNM should have used actual
maximum 24-hr emissions modified by the percentage emissions reduction from Table 2,
Appendix D (23% for SNCR and 83% for SCR). As would be expected, the baseline annual
average SO2 and NOx emissions modeled in the 2013 analysis are consistently lower than the
corresponding 24-hour maxima, as shown in the table below. (The "NMED" values are the
modeled emission rates, while the "CAMD" values are the 24-hour maxima and the dates on
which they occurred.)
Baseline

Unit

1

NMED

SO2 (lb/hr)

556.1

CAIMD

SO2 (Ib/hr)

598.3

NMED

NOx (lb/hr)

1,112.1

CAMD

NOx (lb/hr)

1,203.8

Date

2

Date

553.2
4/17/2010

598.1

1,105.2

Date

6/22/2012

988.0

12/22/2012

1,727.4

7/25/2012

1,795.5

4

Date

847.4

863.7

1,106.4
8/130/2012

3

1,360.7

8/1/2012

1,694.7

7/19/2012

1,893.1

6/3/2010

PNM also erred by assuming that future 2.4-hour maximum emissions would be the same as the
longer-term emission limits. Even though no additional SO2 control measures are proposed,
PNM has assumed that SO2 emissions will be reduced by one-third from the "baseline"
condition. PNM appears to be lowering allowable emissions limit closer to the demonstrated
actual emissions without changing operational conditions. Thus the emissions reduction that
SJGS is taking credit for is not actually a reduction. This significant, but "paper", reduction in
SO2 emissions is likely to have played a major role in in NMED’s conclusion that the State
Alternative is almost as good as BART. Without this paper SO2 reduction, it is likely that
reductions from the State Alternative would be much less. Instead of modeling this "paper" SO2

7 Scenarios would be run for the pre-controlled and post-controlled emission rates tbr each of the BART control
options under revie\v. The maximum 24-hour emission rates would be modeled for a period of three or five years of
meteorological data.

reduction, PNM should model future maximum 24-hour emission based upon application of
expected improved control efficiencies to the actual baseline emissions from CAM data.
Discussions and Conclusions
Because of the modeling errors discussed above, we cannot evaluate the State’s conclusion that:
The State Alternative Plan (2 SNCR/2 Shutdown) and the EPA FIP (4 SCR) achieve greater visibility
improvement than projected for the NMED SIP scenario af4 SNCR. The State Alternative Plan provides
for nearly the same visibility improvement as the EPA FIP in improving visibility, with a difference of less
than 0.5 dv at any one Class I area. The largest average di fferences in visibility improvement from the 4
SCR (FIP) and 2 SNCR/2 Shutdown (State Alternative) scenarios are 0.28 dv at Mesa Verde National Park,
and 0.16 dv at Canyonlands National Park.

Instead, NMED should address the modeling issues we have identified and present corrected
results and conclusions. (It would also be helpful in NMED would present its results in tabular
form, in addition to the chart format.)
2013 BART Determination
NMED states that it "considered the terms; of the non-binding agreement between the EPA,
NlVlED and PNM, signed February 15, 2013 (the "State Alternative"), and the resulting
significant environmental improvements of this alternative and compared this scenario to the 4
SNCR and 4 SCR scenarios previously evaluated:"
The retirement of Units 2 and 3 will reduce the facility annual NOx emissions by an additional 10,550 tons.
When added to the controlled emission rate of Units and I and 4, total annual NOx emission will be
reduced by 12,989 tons.

We are not clear on the bases for the statement above.

Under this BART alternative, PINM is to conduct performance testing to determine if the SNCRs
installed on Units 1 and 4 can achieve significantly less than 0.23 lb/mmBtu. Given that a similar
optimization condition8 is contained in the consent decree, please describe how that condition in
that consent decree has been implemented.
NMED states that:

8 No later than sixty (60) days after the first twelve (12) months of operation of the new NOx combustion control
technology installed at each unit, PNM shall submit a report to Plaintiffi~ and the Department (a) identifying the
daily average NOx emission rate for each unit for every operating day in the period and the thirty (30) day rolling
average emission rate for every calendar day of the period, (b) describing the performance of the NOx control
technology at each unit, and (c) evaluating the extent to which the ’~).30 lb./mmBtu limit can be lowered at each unit
based on the performance of each unit during the first twelve (12) months of operation of the new NO x combustion
control technology. The report shall be reviewed pursuant to the procedure in Section IX (Approvals). Upon
approval of Plaintiffs and the Department, the 0.30 lb./mmBtu limit shal[l be adjusted to a lower limit for the unit if
the data gathered during the first twelve (12) months of operation indicate that a given unit is capable of meeting a
lower limit, provided, however, that any final NOx limit for a given unit shall add a ten (10) percent margin of
safety to the most representative thirty (30) day average emission rate achieved during the first twelve (12) months
of operation.
6

The visibility improvements from the State Alternative o f SNCR on two units and two units shutdown
compare very closely with the SCR installation scenario as contained in the FIP...the degree of visibility
improvement anticipated, the 2 SNCR/2 unit shutdown scenario is superior to the 4 SNCR scenario, and
substantially equivalent to the 4 SCR scenario.

Even if the visibility modeling results are accepted at face value, they do not demonstrate that the
2 SNCR/2 unit shutdown alternative is "better-than-BART." And, both the EPA FIP and the
State Alternative continue to show more than a 2 dv impact at Mesa Verde NP, continued
visibility impairment at Canyonlands NP, and continued contributions to impairment at four
more Class ! areas.
NMED concludes that:
The total capital investment of the FIP 4 SCR scenario is estimated at nearly $861,871,000, as compared to
$34,556,000 for the installation of SNCR at Units 1 and z~. This additional and significant capital
expenditure that would be required to comply with the FIP 4 SCR scenario is not justified given the slight
and undetectable improvement in visibility of the FIP 4 SCR scenario over the State Alternative 2 SCW2
Shutdown scenario.

We’, have shown that the total capital investment estimates cited by NMED for SCR are
ow~restimated (our $194 - $239/kW estimates versus $434 -- $565/kW by PNM), and that the
visibility modeling needs revision.
Conclusions
¯
¯
¯
¯

Cost estimates for SCR are significantly overestimated.
The visibility modeling analysis was not done according to the BART Guidelines.
The visibility modeling analysis does not demonstrate that the 2 SNCR/2 unit shutdown
alternative is "better-than-BART."
Without additional SOz or NOx reductions beyond those proposed in the State
Alternative, the National Park Service does not agree that the State Alternative is better
than the BART determination in EPA’s FIP.

Recommendations
While addressing the problems noted above, NMED should also evaluate the possibility of
reducing actual SO2 emissions and setting a limit on SO2 lower than the proposed 0.10 lb/mmBtu
(30-day rolling average). For example, our review of CAM data shows that Unit # 1 operated
witlh 30-day rolling averages at or below 0.080 lb/mmBtu between 5/17/2010 and 3/26/2012.
During 2010 - 2012, Unit #4 operated with 30-day rolling averages below 0.080 lb/mmBtu 52%
of the time, and below 0.09 lb/mmBtu 77°,/o of the time. So, it appears that the scrubbers have the
capability to operate with lower than 0.10 lb/mmBtu SOz emissions. It may be feasible to
improve operation and maintenance of the: scrubbers on units # 1 & #4 such that they can
consistently meet a lower SO2 limit.

7

NMED Exhibit 10
Written Testimony of Ted Schooley

STATE OF NEW 1M[EXICO
BEFORE THE ENVIRONMENTAL IMPROVEMENT BOARD
IN THE MATTER OF PROPOSED REVISIONS
TO THE STATE IMPLEMENTATION PLAN
FOR THE SAN JUAN GENERATING STATION
BEST AVAILABLE RETROFIT TECHNOLOGY
DETERMINATION
No. EIB 13- 02(R)
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Statement of Witness Qaalifications
Ted Schooley has served as the Permitting Programs Manager of the Air Quality Bureau
of the New Mexico Environment Department ("NMEI~,") since May, 2013. He began with the
Bureau in May of 2001 as the Minor Source Manager, and later serw~d as the Technical Services
Manager of the Permitting Section in the iBureau. Mr. Schooley holds a Bachelor of Science
degree in Mechanical Engineering from Louisiana State University, New Orleans, as well as a
Bachelor of Science in Math and Physics from the University of Texas at El Paso. He is a
registered Professional Engineer in mech~mical engineering in the State of Louisiana. His
resume is attached as Exhibit 10a.
Testimony
1

My name is Ted Schooley and I am the Permitting Programs Manager for the Air Quality

2

Bureau within NMED. The purpose of my testimony i~; to describe the stakeholder process that

3

infi~rmed the February 15, 2013 tentative agreement (the "Term Sheet") between the NMED,

4

Public Service Company of New Mexico ("PNM"), and the U.S. Environmental Protection

5

Agency ("EPA") to address regional haze and visibilit~ transport requirements for the San Juan

6

Generating Station ("SJGS"); to explain the purpose and mechanism of the Testing Program

7

provided in paragraph 1 .d of this Term Sheet, and to a£frm the Department’s support for the

8

"State Alternative" contained in the Term Sheet as the State,’s BART determination for the

9

SJGS.
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1

BackNround

2

On June 2, 2011, this Board adopted a regional haze state implementation plan ("SIP")

3

that included New Mexico’s determination of Best Aw.ilable Retrofit Technology ("BART") for

4

the PNM San Juan Generating Station ("SJGS). This plan required tlhe installation of Selective

5

Non-Catalytic Reduction ("SNCR") controls, with a NOx emission liimit of 0.23 lbs/MMBtu and

6

an estimated total capital invest of approximately $76 raillion. On June 24, 20l 1, Governor

7

Martinez submitted the SIP to the Environmental Protection Agency ("EPA") for approval (EPA

8

received the SIP on July 5,201 l).

9

On August 22, 2011, without taking action to approve or disapprove New Mexico’s SIP,

10

the EPA promulgated a federal implementation plan ("FIP") imposing a different BART limit on

11

the San Juan Generating Station. This federal plan required the installation of Selective Catalytic

12

Reduction ("SCR") controls with a NOx emission limit of 0.05 lbs/MMBtu, at a total cost that

13

EPA estimated to be $345 million, but which PNM estimated to be between $740 million and

14

$860 million.

15

On October 21, 20 l 1, New Mexico petitioned fi~r judicial review of EPA’s FIP in the

16

United States Court of Appeals for the Tenth Circuit, as’, provided for by the Clean Air Act.

17

Among other issues, New Mexico challenged EPA’s decision to issue this FIP without first

18

determining whether New Mexico’s SIP fully satisfied ~he Act, because only if the SIP were

19

found to be deficient would EPA have the statutory authority to issue a FIP. New Mexico argued

20

that EPA’s duty to consider the SIP was especially clea:~ in the context of BART determinations,

21

because Congress expressly delegated decisions on BART to the States. The state also filed a

22

motion asking the court to stay lhe FlIP pending the outcome of the litigation. On March 1, 2012,

23

the court denied that motion, without issuing an opinion.
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1

In response to these events, on April 26, 2012, New Mexico Governor Susana Martinez

2

wrote EPA Administrator Lisa Jackson a letter requesting a 90-day stay of the federal rule "in

3

order to create a structure in which discussions of potential solutions to the regional haze dispute

4

can occur." Governor Martinez further explained:

5
6
7
8
9
10
11
12

"I initiated [a lawsuit] against the EPA because I could not stand idly by as EPA
infringed on New Mexico’s rights and moved to impose a significant economic burden
on our citizens. However, I believe we owe it to taxpayers to see if we can avoid further
litigation by resolving this dispute outside of the courtroom. Therefore, I am urging
EPA, Public Service Company of New Mexico (PNM) and other interested stakeholders
to evaluate whether there are any viable alternatives to the BART FIP that will be in both
the environmental and economic best interests of New Mexico."

13

In response to Governor Martinez"s request, on July 2, 2012, Administrator Jackson

14

signed an order staying the effectiveness of the FIP for 90 dlays from the date of publication in

15

Federal Register. The order was published in the Federal Register on July 16, 2012, (77 Fed.

16

Reg. 41,697) and a 45 day extension of administrative ~,;tay was subsequently published on

17

October 24, 2012 (77 Fed. Reg. 64,908). Although by their express terms these actions stayed

18

only the effective date of the FIP and did not alter the ultimate compliance deadline of

19

September 21, 2016 for installation of SCR, EPA indicated in the order it would take future

20

action to extend that deadline or account fi~r an alternatilve proposal.

21

Stakeholder Process

22

In order to accomplish the evaluation of other alternatives callled for by Governor

23

Martinez, the Department conducted a stakeholder outreach process. The process was organized

24

and facilitated by then-General Counsel Ryan Flynn. I participated in it along with Liz Bisbey-

25

Kuehn, also of the Air Quality Bureau, to provide technical support. The process began in July,

26

2012, when the Department published its Proposed Sta~:eholder Outreach Plan to establish a

27

broad, consensual goal with stakeholders, EPA, and PNM, and to determine if an alternative plan
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1

was feasible. This plan included a series of public meetings and the convening of a Technical

2

Work Group of stakeholder representatiw,~s and experts..

3

In accordance with the plan, the Departtnent then held a series of public meetings

4

in July and August, 2012, in venues accessible to the local stakeholders. The principal

5

stakeholders identified included local communities, consumers, the Navajo Nation,

6

environmental and public health groups, industry, PNM, and federal, state, and local leaders.

7

These public meetings were held in:
Farmington, July 24, to address local community concerns;
The Navajo Nation, August 9, to addres.s the tribe’s concerns;
Albuquerque, August 13, to address consumer and ratepayer concerns; and
Farmington, August 20, to address environnaental and public health concerns.

8
9
10
11
12

2.
3.
4.

13

In addition to these public meetings, the Department organized a Technical Work Group

14

cornprising stakeholder representatives and experts. The I)epartment held a series of Technical

15

Work Group meetings, facilitated by an independent professional facilitator. The meetings

16

provided technical input to assist the Department with evaluating whether a viable alternative

17

existed and, if so, to make recornmendations concerning its nature.

18

The Technical Work Group included representatives from the Navajo Nation, New

19

Mexico Public Regulation Commission, WildEarth Guardians, New Mexico Industrial Energy

20

Consumers, the Sierra Club, Four-Corners Economic Development, Inc., the City of Farmington,

21

Western Environmental Law Center, Western Resource Advocates, the U.S. Forest Service,

22

PNM, the Department, New Energy Economy, and Amigos Bravos.

23

The Technical Work Group did not reach a consensus around any specific plan, and not

24

all of the groups mentioned above support the State Alternative. However, despite the diversity

25

of stakeholder interests, there was general agreement on the additional factors that should be
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1

considered in developing a regional haze :strategy for tl-~e SJGS - including the impact on jobs

2

and the capital cost of any proposal. There was also broad .agreement that the shutdown of units

3

was an appropriate element of an alternative plan.

4

After considering the input of the various stakeholders, on October 2, 2012, the

5

Department announced that it had formulated a proposed alternative. This plan featured the

6

shutdown of SJGS Units 1 and 2 and the installation of SNCR emissiion controls on Units 3 and

7

4. The Department found that the alternative would result in similar emission reductions

8

required by EPA’s Federal Implementation Plan at a fraction of the costs, and deliver additional

9

environmental benefits. Chief among these is that it would reduce not only NOx but SO2,

10

mercury, particulates, and carbon; reduce water usage and coal ash production; and allow for

11

greater fuel diversity by avoiding unnecessary over-commitment to coal fired power.

12

Post-Stakeholder Process

13

Because EPA and the Department could not agree on a mech~mism to provide relief from

14

the September 21, 2016 compliance deadline, briefing of the Tenth Circuit challenges to the FIP

15

continued while the stakeholder process proceeded during tlhe summer of 2012, with oral

16

arguments scheduled for October 23, 2012. As that date approached,, the Department’s efforts

17

shifted from obtaining additional stakeholder input on alternatives, to intensive negotiations with

18

EPA and PNM to try to reach an agreement based on tl~e proposed "State Alternative." These

19

efforts then continued on past the date of oral arguments, including a round of focused, in person

20

discussions between the EPA, the NMED,, and PNM, held fi~om Now~mber 13 through November

21

16, 2012, in which I participated. Eventually, in February of 2013, the discussions resulted in

22

the tentative agreement memorialized with the signing of the Term Sheet.
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1

The Term Sheet agreement differs from NMED’s originally proposed State Alternative

2

primarily in the following ways.: First, the units to be retired were changed from 1 & 2 to 2 & 3.

3

Because Unit 3 is larger than unit 1, this results in larger reductions of all pollutants (by

4

approximately 22%). Second, the Term Sheet adds the requirement that the SO2 emission limit

5

from remaining units 1 & 4 be reduced by 33%, from 0.15 1:o 0.10 lb/MMBtu. Third, the Term

6

Sheet also adds provisions requiring testing and fine tu~aing of the SNCR controls on units 1 & 4

7

to determine if a lower rate than 0.23 lbs/MMBtu can be achieved. Finally, under the Term

8

Sheet, PNM agrees to perform a best available control l:echnology ("BACT") determination for

9

the natural gas turbine to be installed at San Juan to partially replace the power of retired units 2

10

& 3, and to limit NOx emission from that turbine to no more than 75 tons per year.

11

Selective Non-Catalytic Reduction ("SNCR") Testin~ Prol_~ram

12

Paragraph 1 .d. of the Term Sheet provides a post-SNCR installation Testing Program.

13

This Testing Program consists of three parts: (1) SNCR Performance Testing (2) Fuel

14

Performance Testing, and (3) iLong-Term Performance Evaluation, as described below.

1~

SNCR Performance Testing

16

The ammonia/urea reagents are injected into the. flue gas stream to react with NOx, thus

17

reducing NOx emissions. Invariably, this reaction is not 100% efficient, resulting in some

18

fraction of these reagents being emitted to the atmosphere. The amount being emitted is referred

19

to as the "slip." While it reduces NOx emissions, ammonia in the flue gas stream has multiple

20

negative impacts including odors, health concerns, potential visibility impacts, and equipment

21

fouling.
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1

The Term Sheet limits tlhe acceptable ammonia/urea injection rates such that they do not

2

result in a slip of less than 5 ppm because it has been empirically determined that for similar

3

installations, the NOx Reduction Efficiency is dramatically reduced below this slip level.

4

The Term Sheet limits tlhe maximum slip to 10 ppm because at higher slip values the

5

return in increased NOx reduction efficiency gained by doirlg so doe’s not justify increasing the

6

aforementioned negative impacts.

7

The SNCR Performance Testing is pre-Long-Term Performance Evaluation testing to

8

develop a targeted ammonia/urea injection rate range over various load levels without exceeding

9

a to-be-agreed-upon prelimina .ry slip limit of between 5 and 10 ppm, with the goal of minimizing

10

NOx emissions. These ammonia/urea injection rates corresponding to various load levels will be

11

used in the Long-Term Performance Evaluation Period phase of this testing program. The terms

12

of the SNCR Performance Testing protocol also provide responsibilities and performance dates

13

for the various parties to concur’ on a slip limit that PNM will comply with for SJGS Units 1 and

14

4.

15

Fuel Performance Testing

16

PNM can possibly reduce NOx emissions by pre-treating the coal it uses for fuel. The

17

purpose of this Fuel Performance Testing protocol is to demonstrate that this pre-treating coal

18

technology does not:

19

1)

Measurably increase NOx emissions

20

2)

Adversely impact overall unit operations

21

If this Fuel Performance Testing does not measurably increase NOx emissions or

22

adversely impact overall unit operations, this pre-treated coal shall be used in the Long-Term

23

Performance Evaluation Period to determine the NOx emission limit for SJGS Units 1 and 4.
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1

The Fuel Performance Testing and pre-treated coal will not be required if it is determined to

2

result in any detrimental effect to Units 1 and 4. PNM is also required to use pre-treated coal on

3

Units 2 and 3 when used on Units 1 and 4.

4

Long-Term Performance Evaluation Period

5

The purpose of the Long-Term Performance Evaluation Period is to determine a new,

6

more appropriate, NOx emission rate if the Long-Term Performance Evaluation Period indicates

7

the actual NOx emissions are substantially lower than the 0.23 lb/MMBtu on a daily rolling 30-

8

day average basis emission rate establishe, d in paragraph l.c of the Term Sheet. The targeted

9

ammonia!urea injection rates corresponding to various load levels established in the SNCR

10

Performance Testing and the pre-treated coal, if its use is appropriate:, will ensure the actual NOx

11

emissions measured in the Long-Term Performance Evaluation Period are the lowest practicably

12

achievable. These actual NOx emission rates will be compared to the 0.23 lb/MMBtu on a daily

13

rolling 30-day average basis emission rate. The Long-Term Performance Evaluation Period

14

paragraph of the Term Sheet provides criteria for determining whether the actual NOx emission

15

rate is substantially lower than 0.23 lb/MMBtu, and, if it is, a formula for determining the new,

16

lower NOx emission limit. This paragraph also requires PNM to apply for a permit modification

17

by March 31, 2017 to include both the resulting NOx emission rate, if it is lower than the 0.23

18

lb/MMBtu on a daily rolling 30-day average basis emission rate, and the agreed upon ammonia

19

slip.

20

Department’s Position on the State Alternative

21

The Department strongly supports adoption of the State Alternative as a revised BART

22

determination for the San Juan Generating Station. As the modeling shows, this option will

23

achieve visibility improvements at each of the 16 affected (’,lass I areas that are within 0.5
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1

deciview of the improvements achieved by EPA’s FIP, a difference that is undetectable by the

2

aw.~rage person. In several cases, the State Alternative will achieve greater visibility

3

improvements than the FIP. It will do this for a total capital investment of approximately $34

4

million for SNCR at two units, a fraction of the hundreds of millions required by the FIP. The

5

State Alternative complies with the provisions of the Term Sheet, and will satisfy the SJGS’s

6

obligations under the visibility and interstate transport provisions of the Clean Air Act.

7

Equally important to the Department, the State Alternative avoids requiring PNM to

8

install costly pollution control retrofits to all four of its units, which would involve investment of

9

on the order of $860 million. Such an investment would not appreciably improve visibility any

10

more than would the State Alternative, but would effectively lock the SJGS into coal-fired

11

production at all four units for decades to come. This would significantly impede New Mexico’s

12

efforts to transition to a more diverse and less carbon-intensive mix of energy sources. This

13

would be true even if the ultimate cost of the FIP is clo:~er to EPA’s estimate of $345 Million.

14

Finally, as documented in the Department’s BART determination, the State Alternative would

15

result in a 62% reduction in nitrogen oxides, a 67% redaction in SO2, a 50% reduction in carbon

16

dioxide, particulate matter, mercury, and volatile organics, up to a 53% reduction in water usage,

17

and a up to a 50% reduction in coal ash generated. The FIP, in contrast would reduce emissions

18

of only nitrogen oxides, and would not do anything to reduce water use or coal ash generation.

19

For all of these reasons, NMED respectfully requests that the Board adopt the State

20

Alternative as BART for the SJGS, as contained in the June 27, 2013 public comment version of

21

the proposed revisions to Chapter 10 and Appendix D e fNew Mexico’s regional haze state

22

implementation plan.

Testimony of Ted Schooley
Page 9 of 9

NMED Exhibit 1
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Ted Schooley
Curriculum Vitae
Summary of Qualifications
¯ Registered Professional Engineer, State of Louisiana (Mechanical)
¯ 24 years successful experience in small and medium business management
¯ Experience in HR management including recruitment, development, and retention of personnel
¯ Skilled in engineering, business management, customer service, and problem solving
¯ Solid knowledge of Window software applications, various special purpose software programs
(HTML web site design, 3D CAD, desktop publishing, graphics design, video editing, etc.), as
well as customization of proprietary software
Management Flexibility and Accomplishments:
¯

¯

¯

¯

¯

¯

Entrepreneurial Skills: Conceptualized, created, and managed CompServCo, a successful
software development, marketing, and fulfillment company that produced a product MacCAD
that won a "Top 100 Macintosh Products" award. CompServCo also won fulfillment contracts
(packaging design, packaging, and shipping) for several other engineering software products.
These contracts also included co-marketing efforts suclh as multi-product display ads in national
magazines, technical support, packaging and natio~aal trade shows.
Marketing: After a few years, CompServCo won the exclusive North American distributorship
of a proprietary 3-D CAD kitchen .design software product, Planit. To fulfill this contract,
CompServCo spun off another software distributing company,, Planit USA. In return for a
lucrative distributing contract, CompServCo though Pllanit USA, capitalized the marketing and
database development of Planit in the USA, and brought this new product from being unknown
in this vertical market to a market leader within a few years. Sold the company in 1997.
Contract Negotiations: 11 years experience in upper management level contract negotiations
with major manufacturing firms in the United States, Canada, and Europe (i.e. Masco,
Woodmode, Aristocraft, Craftmaid, and Merillat).
Sales & Marketing: Over 17 years experience in marketing, sales, and customer service.
Responsible for conceptualizing and coordinating a national marketing campaigns for several
software products, including personally creating display ads, internet advertising (web site & email campaigns), national trade shows (booth design and marketing focus), and negotiating comarketing efforts. As VP Sale & Marketing, I grew a commercial print shop to win American
Printing Magazine’s "Top 50 Fastest Growing Pri~ating Companies" award. I also put systems
in place to diversify the sales base and move the cc,mpany to web-based publishing.
Software Development: Managed software programmers developing various products for
CompServC.o: MacCAD (3-D graphic engineering templates), Riddler (teaching software that
incorporated text-graphics-sounds in a gamin8 style user interface), My Family Tree
(genealogy software that mapped and. produced a thmily book with text and photos), Planit Cut
List (produced a cut list of panel parts and sizes frc.m a list of kitchen cabinets).
Engineering: Space Shuttle External Tank: As a facilities design engineer for Martin
Marietta, under contract to NASA, building the External Tank for the Space Shuttle I designed
and managed construction of a dust collection system for Thermal Protection System (TPS)
machining ihcility, re-designed a faulty lifting hook and insertion mechanism that inserted an
umbrella-like washing probe into the interior of the liquid hydrogen portion of the space shuttle
external tank, designed and oversaw the TPS application on an emergency basis on the dome of
the LOX (liquid oxygen) tank of the External Tank used in the first Space Shuttle flight.

Engineering & Manufacturing Management: Starting as an engineer at Dixie
Manufacturing, I co-designed pneumatic instrumentation that sensed emergency conditions at
the oil wellhead and shut down all operations using, pneumatics only (no electricity or sparks to
ignite fuel). After being promoted to General Manager, I was responsible for all aspects of
production and marketing of the company’s products. In my youth, I started a jewelry
manufacturing business that successf~ally mass produced and marketed silver and gold jewelry
before returning to school to obtain my engineering degree.
Environmental Regulatory Management: 12 years experience managing permitting
programs (New Source Review and Technical Ser~¢ices Units) o1[" the Air Quality Bureau, New
Mexico Environment Department. Responsible for overseeing c,f constructing permitting (new
sources and source modifications) for all applicable sources of air pollution in the State of New
Mexico. Under my management there was a marked increase in the quality of permit review,
permitting guidance, as well as timeliness and quality of permits issued. Additionally, finding
the unit’s team spirit and job satisfaction at remarkably low levels, I initiated programs and
management style to bring the team spirit to a high degree of harmony and sense of purpose.
Work History
¯ 6/01 -Present
¯ 6/97-5/00
¯ 1/97-6/97
¯ 5/86- 1/97
¯ 7/84- 1/97
¯

1/82-7/84

¯ 2/79- 1/82

NMED, AQB

Santa Fe, NM
TLC Printing & Copying, Inc
Metairie, LA
Sabbatical
Planit USA
Slidell, LA
CompServCo
Slidell, LA
Dixie Manufacturing, Inc.
Harvey, LA
Mart:in Marietta Aerospace, Corp.
Metairie, LA

Manager, NSR Permitting Unit
Manager, Technical Services Unit
VP Sales & Marketing
USA, Europe, Asia
Owrter (sold in 1997)
Owr~er
General Manager
Facilities Design Engineer
(Space Shuttle Exterior Tank)
Student, engineering

¯ 8/77- 1/79

LSU at New Orleans

¯ 2/74-7/77

New Orleans, LA
Abraxas Jewelry Manufacturing
New Orleans, LA

Owner

Professional Engineer, Loui.,;iana
LSU, New Orleans
University of Texas at El Paso

Mechanical Engineering
BS. Mechanical Engineering
BS. iMath, Physics

Education, Certifications:

Interests: Gardening, reading, jewelry making (certified gemologist), writing, sailing, and hiking.
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STATE OF NEW MEXICO
BEFORE THE ENVIRONMENTAL IMPROVEMENT BOARD

IN THE MATTER OF PROPOSED REVISIONS
TO THE STATE IMPLEMENTATION PLAN
FOR THE SAN JUAN GENERATING STATION
BEST AVAILABLE RETROFIT TECHNOLOGY
DETERMINATION
No. EIB 13- 02(R)
NMED EXHIBIT 11 -WRITTEN TESTMONY OF
IELIZABETH BISBEY-KUEHN

Statement of Witness Qualitlcations

Elizabeth Bisbey-Kuehn is currently the Acting Technical Services Manager for the Air
Quality Bureau of the New Mexico Environment Department~~. She has served in the
Bureau since February of 2005 as a Permit Specialist - a role she continues to perform in
addition to her managerial responsibilities. She also served as Acting Minor Source Section
Manager from May through October of 2012. Ms. Bisbey-Kuehn holds a Bachelor of Science
degree in Environmental Studies from the University o1~ Iowa. Her resume is attached as Exhibit
lla.

Testimony
Background
1

The visibility provisions of the Clean Air Act _(_CAALinclude a requirement that States

2

determine the Best Available Retrofit Technology (BART) for certain large stationary sources,

3

and require those sources to install and operate such technology as expeditiously as possible.

4

BART-eligible sources are those sources which (1) have the potential to emit 250 tons

5

per year or more of a visibility impairing air pollutant; 112) were put in place between August 7,

6

1962 and August 7, 1977; and (3) whose operations fall. within one or more of 26 specifically

7

listed source categories.
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1

For fossil-fueled generating power plants having a total generating capacity in excess of

2

750 megawatts (MW), the Act requires that States dete~xnine BART pursuant to guidelines

3

developed by the Environmental Protection Agency (EPA). CAA § 169A(b)(2). EPA

4

promulgated such guidelines in 2005, and they are codified at Appendix Y to 40 CFR Part 51.

5

As described in more detail below, Appendix Y sets forth a 5-step procedure for considering the

6

factors required by the CAA when making BART detetminations.

7

In addition to providing guidance :[’or BART determinations fbr greater-than-750 MW

8

power plants, the BART guidelines at Appendix Y also provide guidance on how to determine

9

which sources in a state are BART-eligible, and which of those sources are subject to BART

10

requirements based on their visibility impacts.

11

Appendix D to New Mexico’s 2011 regional haze State Implementation Plan (SIP),

12

submitted pursuant to 40 CFR § 51.309(g), described New Mexico’s findings and determinations

13

with respect to BART, which were made i,n accordance with Appendix Y. Specifically,

14

Appendix D contained a description of the process by which NMED analyzed the BART eligible

15

sources within the State and determined that only one such source, the San Juan Generating

16

Station (San Juan or SJGS), is subject to BART requirements. Appendix D also contained the

17

BART determinations for San Juan for particulate matter (PM) and nitrogen oxides (NOx).

18

(New Mexico’s BART obligations with re, spect to sulfur dioxide (SO2) were satisfied by

19

implementation of a voluntary backstop SO2 trading program pursuant to 40 CFR 51.309(d)(4).)

20

In this 2013 proposed Sllp revision, Appendix I3, has been reviised to include within the

21

BART analysis for San Juan a new scenario (the "State Alternative") involving the voluntary

22

shutdown of two of San Juan’s four units. This scenario, which was the result of negotiations
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1

between NMED, Public Service Corn a_p241LV of New Me.~ ico=[PNML and EPA, is a new alternative

2

not previously considered by the Department.
Much of Appendix D as revised remains unchanged from the 2011 determination. The

3
4

sections that remain unchanged include the determination of sources eligible and subject to

5

BART; the description of the SJGS; the background of the BART regulation; the history of

6

submissions made by PNM in response to NMED requests, with the exception of an addition of a

7

2013 update; the 5-step analysis and BART determination tbr PM; and the conclusion of the 5-

8

step analysis for NOx as of2011.
The 5-step analysis for NOx has been revised tc include consideration of PNM’s revised

9
l0

BART analysis in accordance with the State Alternatiw~. This analysis included an updated cost

II

estimate for installing selective non-catalytic reduction (SNCR) on Units 1 and 4 and installing

12

selective catalytic reduction (SCR) on Units 1 through 4. The cost estimates were based on

13

vendor quotes and represent the most current cost analyses by air pollution control equipment

14

vendors and engineering firms. The analysis also included updated emissions reduction

15

information that would result from the shutdown of Units 2 and 3, and the continued operation of

16

Units 1 and 4, and new visibility modeling to demonstrate the visibility improvements achieved

17

by the new scenario.

18

Determination of Sources "Eligible" for and Subject to BART

19

Certain large stationary :sources that are on a list of defined source categories in the

20
21

I

CAAlean Air A~’,-t, which were not in operation prior to August 7, 1962, and were in existence on
August 7, 1977, and that have the potential to emit over 250 tons per year of a defined visibility

22

impairing pollutant are considered to be a BART eligible source. Visibility impairing pollutants

23

include, but are not limited to, NOx, SOz, and PM.
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1

In 2006, the Department reviewed all sources for BART eligibility using the criteria

2

required in Appendix Y. The Department first developed a list of all sources operating in New

3

Mexico under the Department’s regulatory jurisdiction. We then screened the list for only those

4

sources that are on the defined list of source categories in the CAAtean Air Act. We then

5

reviewed the startup date and status of operation of the remaining sources. Finally, the

6

Department reviewed the potential to emit for those reraaining sources that have the potential to

7

emit over 250 tons per year of any visibility impairing pollutant. New Mexico identified 11

8

sources as BART-eligible sources as part of this review.

9

Once the Department determined which sources were BART eligible, the Department

10

needed to determine which sources were subject to the BART rule requirements. The BART

11

rule allows States to either make BART determinations for all BART-eligible sources or

12

consider exempting some sources because they may not be reasonably anticipated to cause or

13

contribute to visibility impairment at any nearby Class I area.

14

The Department determined that it would perfo:~n an initial examination to identify

15

which BART-eligible sources cause or contribute to visibiliity impairment at subject Class I

16

areas. The guidelines direct that States that choose this option need only perform a full BART

17

analysis for those sources shown to cause or contribute to visibility impairment at any of the

18

subject Class I areas.

19

The first step to determine which sources cause or contribute to visibility impairment is to

20

establish a threshold in deciviews to measure the impact of a source’s operation. A deciview

21

(dr) is a measurement of visibility impairment. A single source that shows greater than 1 dv

22

impact is considered to cause visibility impairment and a source that shows less than 1 dv impact

23

may contribute to visibility impairment. States need to evaluate how many BART-eligible
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1

sources impact any of the subject Class I areas to determine an appropriate threshold. If there are

2

multiple sources impacting Class I areas, States may choose to establish a threshold less than or

3

equal to 0.5 dv. The rule states that the threshold to determine ira se,urce contributes to visibility

4

impairment should not be larger than 0.5 dv. The Depa.rtment reviewed the number of BART-

5

eligible sources and the sources’ proximity to subject Class I areas. The Department concluded

6

that the BART eligible sources in the State were not concentrated in ,one region, and therefore

7

were not concentrating impacts at any one of the subject Class I areas. Based on this review, the

8

Department established a 0.5 dv threshold for determining whether a BART-eligible source

9

contributed to visibility impairment.

10

The next step was performing the visibility moc[eling of each BART-eligible source’s

11

emissions to determine the level of impact the source had on any subject Class I area. The

12

Department worked with the Western Regional Air Partnership (WRAP) to perform the initial

13

BART modeling for the state of New Mexico. The W~’~P modeled NOx, SO2 and PM

14

emissions for the 11 BART eligible facilities using the CALPUFF model. Of the 11 source

15

complexes analyzed, only one source’s visibility impact at ’.any subject Class I area due to

16

combined SO:, NOx, and PM emissions exceeded the 0.5 dv threshold. This source was PNM

17

San Juan Generating Station, Boilers #1-4 ("SJGS"). The ~tpplicable Class I areas that were

18

evaluated in the BART process for SJGS are located within. 300 km of the SJGS; there are 16

19

Class I areas that meet this criteria.

20

On November 9, 2006, the Department informed PNM that the modeling performed by

21

the WRAP indicated the visibility impairment from the SJGS was over the 0.5 dv threshold, and

22

SJGS was therefore subject to a BART analysis. In response, Black & Veatch (B&V), on behalf

23

of PNM, submitted the BART modeling protocol to the Department for review.
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1

The modeling protocol describes tlhe CALPUFI: modeling methodologies and procedures

2

for the visibility impact assessment that will be performed fbr the BART analysis. The protocol

3

contains all the meteorological and terrain data that will[ be used as well as the source specific

4

data for the SJGS. The protocol outlines where the receptors will be located at the subject Class

5

I areas to determine visibility impacts. The protocol was reviewed and the Department found

6

one area of concern regarding the use of average visibility improvement. PNM updated its

7

analysis and the Department determined that the protocol was approvable.

8

BART determination for PNM

9

Source Description

10

The SJGS consists of four coal-fired generating units and associated support facilities.

11

Each coal-fired unit burns pulverized coal and No. 2 diesel ,oil (for startup) in a boiler and

12

produces high-pressure steam, which powers a steam turbine coupled with an electric generator.

13

Electric power produced by the units is supplied to the electric power grid for sale. Coal for the

14

units is supplied by the adjacent San Juan Mine and is delivered to the facility by conveyor.

15
16

The SJGS Boiler Units 1 and 2 have a unit capacity .of 350 and 360 MW, respectively.
Units 3 and 4 each have a unit capacity of 544 MW.

17

Five-Factor Analysis

18

The NOx and PM BART determinations for Sar~ Juan were performed in accordance with

19
20
21
22
23
24
25
26
27

the 5-Step Process set forth in Appendix Y. In brief, the process is as follows:
Step 1 - Identify All Awailable Retrofit Control Technologies
Step 2 - Eliminate Technically Infeasible Options
Step 3 - Evaluate Control Effectiveness of Remaining Control Technologies
Step 4 - Evaluate Impacts and Document the Results
Costs of Compliance
a)
b)
Energy Impacts
Non-air environmental impacts
c)
Remaining usefi~l life
d)
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1
2
3

Step 5 - Evaluate Visibility Impacts
The NOx and PM BART determinations for S,an Juan involved numerous requests and

4

responses for more information from PNM, over a period of years (from June of 2006 through

5

May of2013). Below is a description of how each step in the 5-step process was satisfied.

6

Step 1 - Identify All Available Retrofit Control Technologies..

7

The main strategies for reducing NOx emissions take two fo~ms: 1) modification to the

8

combustion process to control fhel and air mixing and reduce flame temperatures, and 2) post-

9

combustion treatment of the flue gas to remove NOx. Particulate matter emissions can only be

10
11

controlled by post-combustion control technologies.
In the original BART submittal, PNM identified fourteen separate available retrofit NOx

12

control technologies and four separate available retrofi! PM control technologies that have

13

potential application at the SJGS. The Department reviewed the list of NOx control technologies

14

and did not identify any additional alternative technologies that should have been considered in

15

the analysis. The Department reviewed the PM control technologies and requested that PNM

16

consider wet electrostatic precipitator (WESP) in Step [ of the BART analysis. PNM

17

subsequently submitted a complete five factor analysis for this technology in a submittal dated

18

August 29, 2008.

19
20

Please refer to Appendix D and the exhibits for the list of identified available retrofit
control technologies and a description of how each of the controls operates.

21

Step 2 - Eliminate Technically Infeasible Options

22

Step 2 of the 5-step process elimin~ates technology that is considered technically

23

infieasible. The basis for technical infeasibility is defined in the regulation and may be due to

24

limited application at sources similar to thee BART-subject source or to technology that is
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1

commercially unavailable. Other considerations for tec:hnical infeasibility include limitations

2

due to source-specific design factors.

3

PNM initially proposed elimination of SNCR, rotating opposed fire air (ROFA), and

4

Rotamix technology because the control technology wc.uld not achieve the presumptive NOx

5

emission limits prescribed in the BART rule. The Department did not agree that SNCR, ROFA,

6

or Rotamix should have been determined to be technically infeasible NOx control technology

7

and so requested PNM to perfo~ a full five-factor anailysis for these technologies.

8
9

PNM submitted an updated Final SNCR analysis to the Department on May 30, 2008 and
a Final ROFA-Rotamix analysis on August 29, 2008. PNM also submitted an updated SNCR

10

analysis on February 9, 2011 and an update to the analysis on February 11,2011. This submittal

II

described and included new information on the lowest achievable emission rate for this

12

technology, and included a ratepayer impact analysis.

13

The Department did agree that six types ofNOx con~trol technology should be considered

14

technically infeasible and agreed that those technologies should not be considered in the

15

remaining five-factor analysis. Five of these technologies have limited or no application at

16

sources similar to the SJGS and the sixth, natural gas rebum, is infeasible due to limited boiler

17

space and resulting insufficient residence time in the natural[ gas reburn zone.

18

PNM eliminated all additional PM retrofit technologies because either the controls would

19

not achieve better emissions reduction than the pulse je! fabric filters ~ that were currently

20

installed at the SJGS, or there was limited application of the, technology. The Department

21

determined that two of the remaining PM control technologies should be considered in the five-

22

factor analysis mad requested PNM to include the WES]? technology and an enhanced pu4se-:~
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1

f’ab~ic filter (PJFF) installation in an updated submittal. An updated analysis of the two PM

2

control technologies was submitted on August 29, 2008.

3

Step 3 - Evaluate Control Effectiveness of Remaining Contrc,1 Technologies

4

Step 3 of the BART analysis includes a control effectiveness evaluation of the remaining

5

NOx and PM control technologies. PNM contracted with B&V and ’~gargent & Lundy (S&L) to

6

determine the control effectiveness of eaclh remaining available NOx and PM control technology

7

for Units 1-4.

8

The original analysis included only SCR and SNCR/SCR Hybrid NOx control

9

technology in Step 3. The control effectiveness evaluation for the remaining NOx and PM

10
11

technologies were submitted as updates to the Department in separate submittals.
The control effectiveness analyses of SNCR, ROFA, and Rotamix was included in the

12

Final SNCR and Final Nalco-Mobotec analyses submit~:ed May 30 and August 29, 2008. The

13

control effectiveness analyses of PJFF and WESP techr~ology was submitted August 29, 2008.

14

PNM submitted in 2011 another updated control effiectiveness analysis for SNCR based

15
16
17

on a new manufacturer guarante, ed emission rate of 0.23 lb/iMMbtu.
The control effectiveness of the PM and NOx control technologies considered are
presented in Appendix D, Tables 2-9.

18

Step 4 - Evaluate Impacts and Document the Results

19

The Guidelines require States to consider four t,,rpes of impact analysis in Step 4 of the

20

BART analysis. These four types of impacts consider the costs of compliance, energy impacts,

21

non-air quality environmental impacts, and remaining useful life of the facility. These impacts

22

are included in the cost-effectiwmess of each additional control technology and allow
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1

comparisons to be made between the remaining controls. 131&V performed an impact analysis for

2

the remaining NOx and PM control technologies in accordance with the Guidelines.

3

B&V and S&L prepared the design parameters and developed estimates of capital and

4

annual costs for the application of SCR, SNCR, SCR/SNCR Hybrid, ROFA, Rotamix,

5

ROFA/Rotamix, PJFF, and WESP technologies. B&V relied on a number of sources to prepare

6

the design parameters, including information from the Nalco Mobotec equipment vendors, SCR

7

and SNCR equipment vendors, EPA cost manuals, engineering and performance data, and

8

B&V’s own in-house engineering estimates.

9

PNM evaluated the energy impacts, non-air quality environmental impacts, and

10

remaining useful life of all additional technically feasible control options for NOx and PM.

11

Energy impacts from control equipment that consume ~tuxiliary power during operation were

12

considered for all control options. For SC, R, SNCR and SCR/SNCR Hybrid technology, the non-

13

air quality environmental impacts included the consideration of water usage and waste generated

14

from each control technology. For WESP technology, PNM considered the auxiliary power

15

consumption to operate the WESP and fans, and the additional water consumption and waste

16

water disposal requirements from operating the WESP. Lastly, the remaining useful life was

17

defined as 20 years, except for the 2013 analysis for 4 SCR, 4 SNCR and 2 SNCR/2 Shutdown,

18

which used a remaining useful life of 30 years. Therefi~re, :no additional cost adjustments for a

19

short remaining useful boiler life need to be considered.

2O

The original submittal contained an impact analysis for only the SCR and SNCR/SCR

21

Hybrid technologies. The impact analyses for all remaining technologies were submitted as

22

separate updates to the Department.
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l

In the original submittal, the cost estimates for ’~gCR and the SNCR/SCR Hybrid

2

technology were based on engineering estimates prepared by B&V, without a detailed

3

explanation of the line items submitted in the estimate. PNM responded to a request for

4

additional information on July l 1, 2007, with updated cost .estimates for both SCR and the

5

SNCR/SCR Hybrid technology. The update included additional details on the basis of

6

assumptions in the cost estimate.

7

On September 14, 2007 PNM submitted additional ilnformation to the Department in

8

response to a National Park Service letter dated August 16, 2007 and a U.S. Forest Service letter

9

dated August 23, 2007. In this update, PNM provided additional explanation of the cost estimate

10
11

development, and of the S/ton metric.
In a letter dated December 2 l, 2007, the Department requested PNM perform an updated

12

cost analysis for SCR based on the EPA’s Control Cost Manual. The Department requested this

13

information because we did not find that PNM provided fully sufficient justification for using

14

engineering-based cost estimate, s in lieu of the Control .Cost Manual, which is the recommended

15

methodology to use when possible.

16

PNM responded with the Discussion of OAQPS. Co~trol Cost: Manual submitted March

17

29, 2008. In their response, PNM discussed why the Control Cost Manual is not a sufficient

18

methodology for estimating the costs of a~r quality control equipment, provided a scope of items

19

that are missing from the manual for SCR, and provided a comparison between the estimated

20

costs based on the manual and the B&V estimate used in PNM’s cost: analysis.

21

In a letter dated April 25, 2008, the Department requested PNM prepare and submit a full

22

fiw~-factor analysis for ROFA, Rotamix, and SNCR technology. The., Department received the

23

full five-factor analysis for SNCR technology on May 2.0, 2008, and the full 5 factor analysis for
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1

ROFA and Rotamix technology on August 28, 2008. Both of these updates contained an

2

updated engineering and impact analysis.

3

On December 29, 2009, the Department reques~:ed additional information regarding acid

4

mist emissions from PNM. Acid mist emissions result from the conversion of SO2 to SO3 across

5

the SCR catalyst. The Department requested that PN1V[ consider the inherent removal of SO3

6

generated from SCR technology. The inherent removal is based on the existing air pollution

7

control devices and other process equipment. In addition, the Department requested PNM to

8

consider the combined effect of SO~ removal from existing technologies and with the installation

9

of sorbent injection control technology. Sorbent injectilon removes SO3 in the flue gas by

10

reaction of the SO~ with an alkaline sorbent material to form a particulate that can be removed by

11

the PM control device.

12

PNM submitted the requested update on March 16, 2009. This analysis considered SO3

13

emissions removal both from existing equipment and sorbent injection technology, as requested

14

by the Department. The analysis quantified the SO3 emissions and calculated the cost of the

15

sorbent injection system and included these costs into the cost estimates of the SCR and

16

SNCR/SCR Hybrid technology.

17

On February 9, 2011, PNM submitted an updated engineering and impacts analysis based

18

on new information related to SNCR technology. The submittal included new cost estimates

19

based on 2010 dollars and a new manufacturer guaranteed NOx emission rate of 0.23 lb/MMbtu.

20

This slightly lower emission rate was a result of better emission control effectiveness for the

21

technology. The submittal also included an updated impact analysis and cost effectiveness

22

estimates for SCR, SNCR/SCR Hybrid, ROFA/Rotamix, Rotamix (SNCR), SNCR (Fuel Tech)

23

and ROFA.
Testimony of Elizabeth Bisbey-Kuehn
Page 12 of 19

1

On February 11,2011, PNM submitted an additional update that replaced the February 9,

2

2011 submittal. This new update included a unit-specific level of information with respect to

3

visibility and cost effectiveness. PNM also submitted information regarding the updated rate

4

impact costs for SNCR and SCR plus sorbent injection to PNM customers based on PNM’s

5

ownership share of 46.3% of SJGS.

6

On April 1, 2013, PNM submitted an updated ilnpacts analysis based on new information

7

related to a voluntary shutdown of two units (Units 2 and 31). This update considers the impacts

8

analysis from three specific control scenarios at the SJGS; the installation of SCR on all four

9

units, the installation of SNCR on all four units, and the installation of SNCR on Units 1 and 4

10
11

and shutdown on Units 2 and 3.
For the 2013 submittal, PNM contracted with (S&L) to develop a conceptual design,

12

project cost estimate, and technical portions of an Engineer:ing, Procurement and Construction

13

specification for SCR control systems on SJGS Units 1-4. Site specific factors that had a

14

significant effect on the SCR design basis and costs include the site congestion at SJGS, NOx

15

emission reduction requirements, balanced draft conversion and the inclusion of a sorbent

16

injection system to meet sulfuric acid mist emission limits.

17

In the analysis S&L updated the cost analysis tc reflect the approach described in the

18

EPA’s Control Cost Manual. The NMED reviewed the cost analysis based on the methodology

19

in the Control Cost Manual and finds that the cost estirnation methodology is acceptable to the

20

Department. The cost estimates; in the report provide an overview of the approach, the design

21

parameters, and the basis for the assumptions used to develop the costs estimates. The Control

22

Cost Manual does not allow the consideration of a number of specific types of cost, including
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1

owner’s costs and Allowance for Funds Used During onstruction (AFUDC), and these costs

2

were specifically excluded from the cost estimates prel:,ared by S&L.

3

Lower cost estimates for SCR installation have been provided for a four unit SCR

4

installation by the National Park Service (NPS). The Department does not necessarily agree with

5

the methodology of the NPS cost analysis. Nonetheles:~, the Department reviewed those

6

estimates and finds that this infi3rmation would not iml:,act the Department’s final

7

recommendation for BART at the SJGS. For example, the NPS estirnates submitted to the

8

Department indicate the total capital investment for SCR technology would be around

9

$374,152,055 for a four unit installation. However, the.. total capital investment estimated for the

10

2 SNCPU2 Unit shutdown scenario is only $34,556,000, making this proposal the most cost

11

effective proposal, especially considering the emission~,; reduction and visibility improvement

12

that would be achieved by this proposed alternative.

13

Step 5 - Evaluate Visibility Impac, ts

14

The Guidelines require States to a,,~sess visibility improvement based on the modeled

15

change in visibility impacts for the pre-control and posl:-control emission scenarios. This is Step

16

5 of the 5-factor BART analysis. As noted previously, visibility impacts were reviewed for 16

17

Class I areas located within 300 km of the, SJGS. There were multipile updates to the original

18

visibility modeling analysis that was submitted to the Department.

19

The first visibility analysis of additional control technology was submitted in the original

20

BART submittal. In the original submittal, only SCR and SCR/SNCR Hybrid technology was

21

reviewed as technically feasible additional control tech~aology. The analysis was based on a

22

constant ammonia background concentration and nitrate repartitioning. Because PNM had

23

recently installed low NOx burners and overfire air (OFA) technology at the SJGS as the result
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1

of a consent decree, the analysis also considered the pre-consent decree and post-consent decree

2

emissions to determine the visibility improvement achieved by the technology retrofit.

3

In an email dated June 30, 2007, the NMED recluested that PNM update their $/deciview

4

impact analysis to be based on the maximum visibility improvement;, and not on average

5

visibility improvement as had been originally submitted. On August 23, 2007, PNM submitted

6

the updated visibility cost-effectiveness data to the Del:,artment.

7

On November 5, 2007, PNM submitted an addilional refined BART modeling report to

8

the Department. PNM had investigated nitrate repartitioning and ammonia background

9

concentration refinements in the air dispersion modeling analysis and determined these

10

refinements more accurately predicted visibility modeling results. Nitrate repartitioning

11

eliminates impacts from overlapping puff,’~ and the bac~:ground ammonia concentration was

12

modified to assume monthly variable concentrations in:~tead of a continuous 1 ppb background

13

amount.

14

In a letter dated December 21, 2007, the NMEI5 requested additional modeling analyses

15

to determine plant-wide and individual unit specific visibility impact analysis. PNM submitted

16

the updated analysis on March 31, 2008. The report considered both plant-wide and individual

17

unit specific impacts as well as both the refined and unrefined ammonia background and nitrate

18

repartitioning analysis.

19

On May 30, 2008, PNM submitted an additional modeling analysis to include SNCR

20

technology, which the NMED had determined should have been reviewed in the full 5-factor

21

analysis. As in the March 31, 2008 update, PNM submitted two reports, one including the

22

constant ammonia background with nitrate repartitionir~g and the other report with variable

23

ammonia background with the new nitrate., repartitioning methodology.
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1

On August 29, 2008, PNM submitted an additic,nal visibility :modeling analysis to include

2

Nalco Mobotec NOx control technologies. Specifically, the NMED requested modeling of

3

ROFA with Rotamix, Rotamix, and ROFA control tecl~nologies. Rotamix and ROFA are a

4

variant of SNCR and overfire technologies, respectively, an~d the NMED determined these

5

technologies should have been evaluated in the full 5-factor analysis. This report also contained

6

an update of the discussion of PM control technologies. A :full visibility impact analysis of

7

WESP technology was submitted as part of this updated report.

8
9

On December 29, 2008, the NMED requested additional info~3nation regarding the acid
mist emissions from the SJGS and how these emissions, impact the modeling analysis. To

lO

comply with the NMED’s request, PNM submitted an updated modelling analysis on March 16,

11

2009, that included consideration of the inherent remo’~al of SO3 emissions from existing control

12

technologies and consideration .of the installation of a sorbent injection system control

13

technology that would control acid gas ernissions.

14

On February 9 and 11,2011, PNM submitted a full :new 5-factor analysis of SNCR

15

technology after PNM received a lower wmdor guaranteed .emission :rate from an equipment

16

vendor. For consistency, PNM assumed the monthly w~riable ammonia concentration and the

17

nitrate repartitioning methodology based on the November 6, 2007 modeling refinements.

18

On April 1, 2013, PNM submitted new, updated, modeling to reflect the voluntary

19

shutdown of Units 2 and 3, and a lower federally enforceable SO2 emission rate of 0.10

20

lb/MMbtu at the remaining Units 1 and 4. In this modeling analysis, PNM relied on many of the

21

modeling assumptions used in the EPA’s modeling of the Federal Implementation Plan (FIP),

22

including constant ammonia background concentration, to allow for comparisons to be made

23

between modeling by both EPA and PNM. The three cc)ntrol technology scenarios modeled
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1 I were the proposed~,,__, ~..~P’~’~ ~,,,,~,,..,,,~.,,~,~,.1 ......... ,~,;.~a~,,,. ,~,, (SNCR on Units 1-4), the FIP (SCR on Units 1
2

I

3

4) and a new State Alternative (SNCR on Units 1 and z~, Shutdown Units 2 and 3).
The updated visibility analysis for the installation of SCR on all four units and SNCR on

4

all four units incorporated the SO2 and total particulate matter (TPM) emission rates of 0.15

5

lb/MMBtu and 0.034 lb/MMBtu, respectively, from the current NSR Permit issued August 31,

6

2012. The updated visibility analysis for the installation of SNCR on Units 1 and 4 and a two-

7

unit retirement incorporated the’. new TPM emission rate of 0.034 lb/MMBtu and an SO2

8

emission rate of 0.10 lb/MMBtu. This new SO~ emission rate will be incorporated into the

9

facility’s NSR permit as a federally-enforceable permit condition should this scenario be

10

determined as BART for the source.

11

Conclusion of analysis (Determination of BART)

12 [

In accordance with Section 169A(g)(7) of the CAAlean Air ?~-t, the Department

13

considered the five statutory factors in the BART analysis tbr the SJGS: (1) the costs of

14

compliance; (2) energy and non-air quality environmental impacts of compliance; (3) any

15

existing pollution control technology in use at the source; (4) the remaining useful life of the

16

source; and (5) the degree of improvement in visibility which may reasonably by anticipated to

17

result from the use of such technology.

18

PM BART Assessment

19

The Department’s BART determination for PM in Appendix D is unchanged from 2011,

20

and was approved by the EPA in November 2012. 77 FR 64,908 (Nov. 27, 2012).

21

2011 NOx BART Determination

22

Based on the five-factor analysis, the Department determined in 2011 that, for the facility

23

comprising Units 1, 2, 3, and 4, BART for NOx is SNCR technology at an emission rate of 0.23
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1

lb/MMBtu on a 30-day rolling average. The Department’s determination of BART was based on

2

the results of the five-factor analysis.

3

2013 NOx BART Determination.

4

The Department analyzed the scenario contained in the non-binding agreement (Term

5

Sheet) between the EPA, NMED and PNM, signed February 15, 2013 (the "State Alternative"),

6

and the resulting significant environmental improvements of this alternative. The Department

7

revised the BART analysis to compare this scenario to ~:he 4 SNCR and 4 SCR scenarios

8

previously evaluated. The Department’s determination of BART was based on consideration of

9

the B ART statutory factors in the context of the elements of the State,, Alternative (2 SNCR/2

10

Shutdown).

11

1)

PNM will retire Units 2 and 3 by December 31,2017. These retirements do not

12

give rise to control equipment costs requiring araortization. The remaining useful life of

13

the source is defined as 30 years for the three scenarios described (4 SCR, 4 SNCR, 2

14

SNCR/2 Shutdown). Therefore, the statutory fac, tor of the remaining useful life of the

15

source does not weigh in favor of any option over another.

16

2)

17

emission rates at Units 1 and 4 to 0.10 lb/MMBtu on a daily rolling 30-day average basis.

18

These SO~ emission reductions occur separately and apart from the SO~ backstop trading

19

program that EPA has already approved as satis:[’ying BART. In addition to increased

20

visibility improvement, these SO2 reductions will lead to non-air quality environmental

21

benefits, such as decreased acid deposition.

22

3)

23

an additional 10,550 tons. When added to the controlled emission rate of Units 1 and 4,

PNM will obtain the necessary construction permit modification to limit the SO~

The retirement of Units 2 and 3 will redc~ce the facility annual NOx emissions by
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1

total annual NOx emission will be reduced by 12,989 tons. Additionally, PNM will

2

conduct performance testing to determine if the SNCRs instal[led on Units 1 and 4 can

3

achieve significantly less than 0.213 lb/MMBtu.

4

4)

5

SCR and 4 SNCR scenarios. See Table 23 in Appendix D. This will result in less

6

limestone required to be transported and mined, less diesel fuel that would need to be

7

refined for this power plant, less coal mining and processing, and less carbon that would

8

need to be activated. Closure of two units will result in up to .53 percent less water used,

9

from 21,000 acre-feet to 10,161 acre-feet; wastewater generated will be reduced by up to

10

50 percent, from 41 million gallons to 21 million gallons; and[ solid waste generated will

11

be reduced by up to 50 percent, from 1.71 million tons per year to 854,130 tons per year.

12

Based on this analysis, the Department determined that BART for NOx at the SJGS is the

The 2 SNCR/2 Shutdown scenario would result in les.s material usage than the 4

13

installation of SNCR technology on Units 1 and 4, witb~, performance testing, coupled with the

14

retirement of Units 2 and 3, as outlined in the Term Sheet.
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Elizabeth Bisbey-Kuehn
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Education
Attended M.Sc. Program in Soil Science, 08/2003-12/2004
University of Kentucky, Lexington, KY
B.S. in Environmental Studies
University of Iowa, Iowa City, IA., conferred May 2002.
Employment Experience
01/2013 to present
Acting Technical Services Manager, Air Quality Bureau, NMED
05/2012 - 10/2012
Acting Minor Source Section Manager, Air Quality Bureau, NlVlED
02/28/2005 to present
Permit Specialist, Major Source Permit Section, Air Quality Bureau, NMED
My primary responsibilities involve performing technical analyses of air quality permit applications;
drafting permits in accordance with federal and state regulations; accomplishing special projects in
support of the section, mentoring new staff, and assisting the regulated community and concerned
citizens.
08/2002-05/2003 and 08/2003-12/2004
Teaching and Research Assistant, University of Kentucky, Lexington, KY
Introduction to Soil Science, Agronomy Department
Teaching Assistant, University of Iowa, Iowa City, IA
Introduction to Earth Systems Science, Geography Department
Introduction to Environmental Science, Geoscience Department

Professional Development and Training Courses
Effective Permit Writing
Sources and Control of PM Emissions
Introduction to Hazardous Air Pollutants
Control of Gaseous Emissions

Permit Practices and Procedures I and II
NSR Reform and Advanced PSD
Basic NSR/PSD
Environmental Negotiations

Volunteer with the Santa Fe Botanical Garden, Johnson County Natural Resources Conservation Service,
and Railyard Community Stewards
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Statement of Witness Qualifications
Gi-Dong Kim is a Modeling Specialist in the Modeling Unit of the Air Quality Bureau’s
Planning and Policy Section, where he has worked for elewen years. Dr. Kim holds a Ph.D. and
a Master of Science Degree in Environmental Engineering from the University of Tennessee.
His responsibilities with the Bureau include the review and performance of computer-based
dispersion modeling in support of permitting, enforcen:ent and regulation development actions.

Dr. Kim has performed approximately 154 modeling analyses for the Bureau. He was
responsible for reviewing the dispersion modeling anal ysis performed by PNM throughout the
BART determination process. His resume is attached ~,s exhibit 12a.
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Introduction
The major steps involved in performing this visibility modeling analysis were to:
2
3
4
5
6
7
8
9
10
11

12

Determine natural visibility conditions as a baseline visibility condition;
Evaluate the emission rates of the pollutants that deteriorate visibility;
Run CALMET rneteorology model with 200,1 year of meteorological data;
Run CALPUFF model with the emission rates and the, output of CALMET model;
Run CALSUM post-processor;
Run CALPOST post-proce, ssor to perform visibility calculations; and
Repeat all the procedures mentioned above with 2002 and 2003 years of
meteorological data.

Natural visibility (or background) conditions are used as a reiErence for determination of
the impact of the facility sources. More specifically, C ALlz’OST, which is a post-processor of the
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1

CALPUFF modeling system, calculates delta deciview:~ values that are the difference between

2

deciviews including the impact of the faciility sources and the natural visibility condition and

3

deciviews of the natural visibility condition alone. From among these daily values for each year

4

modeled, the value of the 98th percentile (approximately equivalent to the 8th highest value (or

5

day)) is used for comparing the effects of each scenaric, in improving visibility.

6

The governing requirements for this analysis are found in 40 C.F.R. Part 51 Appendix Y,

7

EPA BART Guidelines, and the Western Regional Air Partnership (WRAP) BART modeling

8

guidelines developed by a collaborative effort of tribal gow~rnments, state governments and

9

various federal agencies to comply with EPA’s regional haze regulations.

10

My role for this project was to make sure that PNM’s visibility modeling analysis was

ll

consistent with the BART Modeling Guidelines and then evaluate the visibility improvement of

12

each NOx control technology, using PNM’s visibility modeling results.

13

PNM’s Modelin~ Submissions

14

In 2007, PNM provided NMED with all the modeling results performed on a year-to-year

15

basis for the facility-wide impact for each control scen~rio. PNM modeled visibility impacts of

16

nitrogen oxides (NOx), sulfur dioxide (SO~), and particulate matter (PM), which are the visibility

17

impairing pollutants emitted by the facility. PNM submitted updated modeling analyses

18

performed with revised emission rates and different ammonia background concentrations several

19

times between :2007 and 2012, using the same 2007 modeling approach. PNM submitted the

20

most updated modeling analysis in 2013.

21

The 2013 modeling was performed with the rev ised emission rates for Sulfur Dioxide

22

(SO~), Sulfuric Acid (H~SO~), and Total Particulate Matter (TPM) and available NOx control

23

technologies including selective catalytic reduction (SCR), selective non-catalytic reduction
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1

(SNCR), and also considering unit retirements as an alternative operating scenario that had not

2

been discussed previously. More specifically, the 2013 modeling analysis incorporated the new

3

SOs emission rate of 0.15 lb/MMBtu, total particulate rnatter (TPM) emission rate of 0.034

4

lb/MMBtu, and H2SO4 emission rates of 0.00026 lb/MMBtu and 0.000046 lb/MMBtu for SCR

5

and non-SCR, respectively, from the current NSR pern~tit dated August 31, 2012. These new

6

emission limits have been incorporated into the Baseline modeling scenario and each NOx

7

control scenario, including EPA’s Federal Implementation Plan (FIP) scenario representing four

8

SCRs, and NMED’s 2011 State Implementation Plan (5;IP) scenario representing four SNCRs.

9

For the State Alternative representing SNCR on Units I and 4, and shutdown of Units 2 and 3,

10

the modeling is based on these same emission rates for TPM and H2~’,O4, while for SO2 a rate of

11

0.10 lb/MMBtu is used, as specified in the Term Sheet. The PNM modeling analysis was

12

performed on a year-by-year basis for the facility-wide impact for the four scenarios.

13

The most significant difference from prior modeling is that the 2013 modeling analysis

14

considered two unit retirements,, with SNCR for the other two units, as an alternative operating

15

scenario.

16

In terms of methodology, the major difference between the 2007 and 2013 modeling

17

analyses is that in 2007, PNM used a non-regulatory version of the CALPUFF modeling system

18

(Version 6.1). In 2013, PNM used a regulatory version of t])e CALP15FF modeling system,

19

Version 5.8. Another difference is that in 2007, PNM ttsed a National Park Service methodology

20

to c.alculate inorganic condensable particulate matter, H2SO4. In 20113, PNM used the inorganic

21

condensable particulate matter emission rates based on the facility’s total particulate matter

22

emission limit as established in the NSR permit effective August 31, 2012, which is more

23

realistic. An additional difference is that the 2013 modeling analysis was performed with a more
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1

representative ammonia background concentration and an improved method to calculate

2

visibility impacts. The 2013 modeling approach is more conservative than the 2007 modeling

3

approach.

4

Evaluation of PNM’s Modelin~

5

I determined that the PM modeling was performed according to the WRAP BART

6

modeling guidelines and EPA Guidelines.. The PNM 13.ART modeling was performed using an

7

EPA-approved version of the CALPUFF model to accc,unt for the chemical transformation of

8

NOx and SO2, an EPA-compiled meteorological data set, and modified EPA’s modeling input

9

files to include the source specific parameters for PNM specific modeling scenarios. The

10

modeled CALPUFF domain, receptors, ozone, and the meteorological data used in the analysis

11

all came directly from EPA modeling.

12

As previously described, PNM modeled the following scenarios:

13
14
Baseline

Units 1-4 operating only with existing air pollution control technology and
new permitted S()~ and Total l:’articulate Matter (TPM) emission rates of
0.15 lb/MMBtu and 0.034 lb~IMBtu, respectively
Sulfuric Acid (H~SO4) emission rale of 0.000046 lb/MMBtu for non-SCR

EPA FIP

Units 1-4 operating with existing air pollution control technology and with
new SCR installation; NOx at 0.05 Ib/MMBm and new permitted SO~ and
TPM emission rates of 0.15 lb/MMBtu and 0.034 lb/MMBtu, respectively
Sulfuric Acid (HzSO4) emission rate of 0.00026 lb/MMBtu for SCR

2011 NMEDSIP

Units 1-4 operating with existing air pollution control technology and with
new SNCR installation; NOx at 0.23 lb/MMBtu and new permitted SO~
and TPM emission rates of 0.15 lb/MMBtu and 0.034 lb/MMBtu,
respectively
Sulfuric Acid (H2SO4) emission rate of 0.000046 lb/MMBtu for non-SCR

State Alternative

Units 2 & 3 retired, Units 1 & 4 operating with existing air pollution
control technology and with new SNCR installation; NOx at 0.23
lb/MMBtu, new permitted TPM emission rate of 0.034 lb/MMBtu, and a
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reduced SO2 emission rate of 0.10 lb/MMBtu
Sulfuric Acid (H2SO4) emission rate of 0.00,0046 lb/MMBtu for non-SCR
1
2

After determining that PNM’s modeling conformed to applicable requirements and

3

guidelines, I explored the PNM modeling results to estimate the visibility improvement in three

4

ways recommended by EPA: 98th percentile deciview (dv) at each Class I area for the four

5

scenarios, average and maximum days exceeding the tl-tresl~,old value of 0.5 dv, and deciview

6

improvement at each Class I area with additional NOx control technologies on the existing air

7

pollution control technology.

8

Figure 1 shows the 98th percentile deciview values of each NOx control scenario at the 16

9

Class I areas for comparing the effects of each scenario in i:mproving visibility. Deciviews are

10

the measure of visibility. More specifically, the higher the deciview value is, the worse the

11

visibility condition is. As shown in Figure 1, the EPA YlP and State Alternative outperform the

12

2011 NMED SIP from the comparison of the three years from 2001 through 2003. Mesa Verde

13

National Park shows the highest 98~h percentile among the ]! 6 Class I areas which is the nearest

14

Class I area to SJGS, located approximately 40 km north of the facility. Grand Canyon National

15

Park shows the lowest 98th percentile which is located in the most distant area, located

16

approximately 300 km west of the SJGS.

17

When the frequency of the occurrence of the peak 98th percentile is compared to each

18

BART technology scenario, the figure illustrates that the State Alternative and the EPA FIP more

19

significantly reduce the peak 98th percentiles than the iXrMED SIP scenario does. Figure 2 shows

20

the cumulative 98th percentile walue of the sixteen Class I area for each scenario for the

21

comparison of a general visibility improw.~ment.

22
23

Figure 3 shows the days exceeding a 0.5 dv threshold at each Class I area for each BART
technology scenario for each year of the three years. The figure indicates that the State
Testimony of Dr. Gi-Dong Kim
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1

Alternative and the EPA FIP significantly improve visibility as compared to the Baseline and

2

2011 NMED SIP scenarios. The State Alternative closely matches the EPA FIP scenario’s days

3

comparison.

4

Figure 4 shows the visibility improvement with additional NOx control technologies on

5

top of the base case. The results indicate that the State Alternative and the EPA FIP are better

6

than visibility impacts projected for the 2011 NMED S[P scenario. 2~he State Alternative is

7

comparable to the EPA FIP in improving visibility.
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2001 VisiNlity Results

2002 Visibility Results
Baseline
EPA FIP
NMED SIP

n
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EPA FIP /
i ~ NMED SIPI
i ~’ StateAIter.~
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2003 Visibility Results

6-

2001-2003 Average Visibility Results
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O EPA FIP
~
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State~lter:.!

Figure 1. 98th Percentile on the 16 Class I areas
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~- NMED SIP

2002 Visibility Results

2001 Visibility Results

28

~ WHPE
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2003 Visibility Results

2001-2003 Average Visibility Results
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Figure 2. Visibility Impact Results
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Figure 3. Average and Maximum Days Compared to 0.5 dv
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Figure 4. Visibility Improvement of Each Scenario
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GI-DONG I~[M
OFFICE ADDRESS:
525 Camino de los Marquez, Suite 1
Santa Fe, NM 87505
Tell: (505) 476-4326
Email: gi-dong.kim@state.nm.us
EDUCATION
PhD in Environmental Engineering, December 2001
The University of Tennessee, Knoxville
MS in Environmental Engineering, December 1998
The University of Tennessee, Knoxville
PUBLICATIONS AND PRESENTATIONS

Gi-Dong Kim., Wayne T. Davis., TesTy L. Miller. (2004) "Prediction of the Vertical Profile of
Ozone Based on Ground-Level Ozone Observation 5 and Cloud (:’,over", Journal of the Air &
Waste Management Association v54 April p483-49’4
Wayne T. Davis., Gi-Dong Kim., Teresa C. Perry. (2001) "Study of the Adsorption/Removal
Efficiency of Woven and Nonwoven Activated-Carbon Fabrics fi3r MEK", Separation Science
and Technology v36 n5-6 p931-940
3. Wayne T. Davis., Gi-Dong Kim. (1999) "Effect of Prefilters on tlhe Performance of HEPA
Filters", Filtration & Separation v36 r~3 April p51-5;6
Teresa C. Perry., Gi-Dong Kim., Wayne T. Davis. (1999) "Adsorption!Removal Efficiency of
Commercially Available Activated Carbon Fabrics and Filters in a Simulated Indoor
Environment", Conference iProceedings for the Jun,~ 19’99 Annual Meeting of the Air and
Waste Management Association
Wayne T. Davis., Gi-Dong Kim. (1998) "Effect of Prefilters on tlhe Performance of HEPA
Filters", Conference Proceedings for the June 1998 Annual Meeting of the Air and Waste
Management Association

EXPERIENCE
Modeling Scientist: New Mexico Environment Department, Santa Fe (01/2003 -Present)

¯ To perform and review air quality dispersion modeling with the use of the EPA regulatory
models such as ISCST3, AERMOD, and CALPUFF in support of New Source Review
and Title V permit applications.
¯ To provide technical guidance and information to consultants, industry, citizen groups, and
Air Quality Bureau staffs.
To attend pre-application meetings and process requests for model input information such
as meteorological data and surrounding source emission inventories.
Post-doctoral Research Associate: The University of l’ennessee, Knoxville (01/2002 - 12/2002)
¯ Developed Criteria Pollutant (PM~0, PM2.5, SO2, NO×, CO, arid Pb) Emissions Inventory
Database for the State of Tennessee.
Graduate Research Assistant: The University of Tennessee, Knoxville (08/1999 - 12/2001 )
¯ Simulated U.S. EPA CALMET/CALPUFF models to estimate ambient concentrations of
NO× and SO: and deposition of dry/wet nitrate and sulfate and a maximum change of
visibility deterioration resulting from potential emission sources in East Tennessee area.
Developed a modeling protocol for estimating atmospheric concentrations and deposition
of acidic species resulting from the emission so~arces, using both CALPUFF screening
technique and CALPUFF refined technique.
Graduate Research Assistant: The University of Tennessee, Knoxville (05/1998 - 07/1999)
¯ Investigated the Volatile Organic Compound (VOC) removal efficiency and adsorption
characteristics of various commercially available activated carbon woven and non-woven
fabrics at airflow rates, air temperature and pressure drop typical of an indoor air
residential or small office environment.
Graduate Research Assistant: The University of Tennessee, Knoxville (01/1997 - 05/1998)
¯ Explored the effect ofpre-filters on the performance of High Efficiency Particulate
Assurance (HEPA) filters utilized for high efficiency removal[ of particles from gas
streams.

COMPUTER SKILLS

¯
¯

Operating System: UNIX, WINDOWS/DOS
Air Quality Models:
SCREEN3, CALINE3, I SCST3, AERMOD, CALMET/CALPUFF
¯ Programming Languages: FORTRAN, MATLAB
¯ Software:
MS Word, Excel, PowerPoint, Access, SURFER, ARCINFO, ORIGIN, S-plus
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RITA BATES
[EDUCATION
HUMBOLDT STATE UNIVERSITY, ARCATA, CALIFORNIA

B.S., Biology, 1990. Minor in Botany, emphasis in Ecol~. Attendance dates 1986-1990.
[EXPERIENCE
STATE OF NEW MEXICO, ENVIRONMENT DEPARTMI:;NT
AIR QUAHTY BUREAU, PLANNING & POLICY SECTION

Section Chief, March 2005 --present
Program Manager (Natural Sciences Manager-2), March 2000 - March 2005
Environmental Specialist, December 1998 - March 2000
Environmental Scientist, August 1998 -. December 199d
The Planning & Policy section of the Air Quality Bureau is responsible for the control
strategy, dispersion modeling, emission inventory and small business assistance programs in
the 3at Quality Bureau. The control strategy section of the Air Quality Bureau is responsible
for preparing state implementation plans, policies, and regulations for air quality. The
modeling section ensures that all ais’ dispersion modeEng analyses submitted to our agency
are accurate and complete. The Small Business Assistance Program assists small businesses
in meeting air quality regulatory requirements.
EMPIRE GROUP, LLC
Empire, Nevada

Environmental Coordinator, June 1996--July 1998
Empire Group, LLC is the parent company for several entities which own and operate a
geothermal power plant, an onion and garlic dehydration plant, several ranches, and a garlic
seed operation. In my position as environmental coordinator, I was responsible for
permitting at all facilities.

JBR ENVIRONMENTAL CONSULTANTS, INC.
Rent, Nevada
Environmental Analyst IV, Rent O.~ce Coordinator/Manager, July 1994 - July 1996
Environmental Analyst III, July 1993 - July 1994
EnvironmentalAnalyst I, June 1990 - ])@ 1993
As the manager of the Rent office, I supervised seven technical staff and one administrative
employee. During my employment with JBR, I worked on and managed numerous NEPA,
environmental permitting and baselJ.ne projects.
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STATE OF NEW MEXI[CO
BEFORE THE ENVIRONMENTAL IMPROVEMIENT BOARD
IN THE MATTER OF PROPOSED REVISIONS
TO THE STATE IMPLEMENTATION PLAN
FOR THE SAN JUAN GENERATING STATION
BEST AVAILABLE RETROFIT TECHNOLOGY
DETERMINATION

No. EIB 13- 02(R)
NMED EXHIBIT 14 - NMED RESPONSES
TO COMMENTS OF THE
NATIONAL PARK SERVICE

This exhibit presents the Department’s responses to comments received from the National Park
Service (NPS), dated July 24, 2013, on the proposed Nitrogen Oxide (NOx) best available
retrofit technology (BART) determination for the San Juan Generating Station (SJGS).
(Document N3615 (2350)) ("NPS comments").
As a threshold matter, the Department notes that the NPS comments appear to be based on an
incorrect assumption that the Department is proposing a "better-than.-BART" alternative,
pursuant to 40 C.F.R. § 51.308(e)(2). The comments fi~rther assume that "BART" for the
purpose of a "better-than-BART" determination is as defined by the U.S. EPA in the federal
implementation plan (FIP) promulgated on August 22, 2011. (See, e.g., comments at p. 1, "The
State Alternative needs to demonstrate greater visibility impairment than the EPA FIP
proposal.") This is not the case.
The Department proposed SIP revision comprises a revised BART determination pursuant to 40
C.F.R § 51.308(e)(1), based on new infon~nation. Specifically, the revised determination
considers the voluntary shut-down of two of the four units at San Juan, as envisioned in the
"State Alternative" negotiated between NMED, PNM, and EPA. Therefore, while the
Department’s BART analysis of the "State Alternative" is informed by information contained in
the FIP, as well as in NMED’s own prior NOx BART determination, the analysis does not
purport to rely on the option allowed in § 308(e)(2) of demonstrating "greater reasonable
progress" than would the application of BART to all BART eligible sources. In other words, the
State Alternative is not "better than BART," it is BAR~[’.
Response to Comment Regarding "Step 3: Evaluate Control Effectiveness of Remaining
Control Technologies

The NPS commented that it believes that :it is feasible f~r the SJGS to achieve a NOx emission
rate of 0.04 lb/MMBtu on an annual basis, citing the fact that three units with retrofit SCRs
operate at or below 0.04 lb/MMBtu, according to the 2012 CAMD database.

The NMED concurred with EPA’s determination that a NOx emission limit of 0.05 lb/MMbtu
was an appropriate emission limit for SCR based on so~rce specific factors and commonly
accepted removal efficiencies of a retrofit SCR installation. In order for PNM to meet an
enlbrceable emission limit of 0.05 lb/MMbtu based on a 30-day rolling average, the SCR system
would need to be designed to achieve greater removal efficiency for most periods of operation.

This enforceable emission limit also includes consideration of emissions during startup,
shutdown, malfunction events tlhat typically result in eraissions in excess of those generated
during normal operations. See 76 Fed. Reg. 52,388, 52,405 ("The CEMS data indicate that our
proposed NOX BART limit can be achieved without separately limiting startups, shutdowns, and
malfunctions.") Air permitting authorities typically take inllo consideration these types of
emissions in addition to normal operating emissions to establish federally enforceable emission
limits. This margin ensures that the emission limit is achievable and appropriate for all operating
situations.
The NPS comments do not specify what enforceable eraission limits apply to the three SCRretrofit units that NPS cites as operating at or below 0.04 lbs NOx/MMBtu, or whether such
limits are greater than the actual emission rates cited..As mentioned above, permitting
authorities do not establish enforceable emission limits based on actual emission rates, but
normally include emissions during startup, shutdown, and malfunction as a small safety factor
into the calculated emission limit. In any case, the me::e existence of three units with lower
actual emission rates, out of hundreds of units employing SCR nationally, does not outweigh the
site-specific determination by the EPA that 0.05 lbsfMMBta is an appropriate SCR-based limit
for the SJGS.

Response to Comment Regarding "Step 4: Perform Impacts An.’~lysis of Remaining
Control Technologies"
The NPS presented an estimate of SCR costs based on ~he EPA’s Control Cost Manual and
pardy based on the EPA’s Integrated Planning Model (IPM), concluding that the dollar per ton
annual costs of SCR are less them half of what PNM estimated.
The cost estimates provided by the NPS were partly baz~ed on a methodology that is more
appropriate for regulatory planning purposes and less effective at estimating costs for a source
specific SCR installation. This economic model is the Integrated Planning Model (1PM) and is
used by EPA to analyze projected impacts from proposed environmental regulations.

2

Even if the NMED were to accept the NPS cost estimales for SCR installation, this information
would not affect the Department’s final determination of BART at the SJGS. The NPS estimates
indicate the total capital investment for SCR technology would be around $374,152,055 for a
four unit installation. In contrast the total capital investment estimated for the 2 SNCR/2 Unit
Shutdown scenario is only $34,556,000, making this proposal the most cost effective proposal,
especially considering the emissions reduction and visi Oility improvement that would be
achieved by this proposed alternative.
Use of actual maximum 24-hour emission rate

The NPS asserts that PNM should have modeled 24-hour maximum ,emission rates rather than
30-day rolling average emission rates, because the latter are higher than the former, and should
have used actual 24-hour emission rates modified by a percentage reduction to represent control
technology.
In fact, PNM did not model the 30 day rolling average, but rather added a 10% safety factor to
the 30-day rolling emission limit of 0.30 lb/MMBtu, and therefore assumed a NOx emission rate
of 0.33 lb/MMbtu to establish the baseline visibility impact. PNM used this methodology in the
original 2007 BART analysis, and all subsequent updated visibility modeling submittals. NMED
accepted this methodology because it is actually more conservative (ie, a higher emission rate)
than use of the 24 hour maximum emission rates. Specifically, as shown below, use of the 0.33
lb/MMBtu rate results in higher pound-per-hour NOx rates than use of 24-hour maximum rates
for three of the four units. For the fourth unit, Unit 4, u:~e of the 0.33 lb/MMBtu rate results in an
emission rate that is 29 lbihr less than the 24 hour maximum rate, an insignificant difference.

Modeled Emission Rates to Establish Baseline Visibility Impacts (lb/hr NOx)
Unit 1
Unit 2
Unit 3
Unit 4
1105.2
1795.5
1893.1
CAMD
1203.8
PNM Baseline
1223.3
1217.0
1900.1
1864.2
The Department notes that the use of the maximum 24-hour actual emission rate inherently overestimates the emission rate for this facility for all other 24-hour periods of the review and does
not represent a realistic depiction of actual emissions over the review period. This emission rate
represents the highest emission level and we appropriately note that the actual emissions are
below this level.
The Department also notes that in other BART evaluations, EPA has accepted the use of average
use of engineering estimates of post-control emission rates rather than percentage reductions
from maximum 24 hour rates (as suggested by the NPS). Specifically, in its evaluation of
Nevada’s NOx BART determination for tlhe Reid-Gardner Generating Station, EPA explained:

"Regarding the use of control scenario emissiov., rates based upon annual average
emission factors (in lb/MMBtu) instead of24-hour average emission factors (lbiMMBtu),
we disagree with the commenter that these emission rates do not provide acceptable
3

estimates of visibility benefits. The methodology for calculating control scenario model
emission rates described by the commenter involves applying the estimated control
efficiencies of particular technology to the baseline (pre-control) model emission rate.
While this methodology has been used by EPA, it does not preclude the use of other
methodologies for calculating control scenario emissions. In the case of control
technology performance, engineering estimates of a particular technology’s post-control
level of performance will often be expressed in terms of lb/MMBtu, either on a 30-dayor
annual average basis. To the extent that the engineering estimate represents more
accurate depiction of future anticipated emissions at a particular facility, it may be
appropriate to rely on the specified post-control level of performance rather than on a
control efficiency applied to a pre-.control emission :rate. In fact, using model emission
rates based on an annua! average, :instead of a 24-hour average, results in more stringent
emission rates. 77 Fed. Reg. 50,936, 50,944 (Aug. 23, 2012)
The Department’s approach is therefore similar to approaches previously approved by EPA.
The Department does not agree with the NPS assertion that the decrease in SO2 emissions is
only a "paper" reduction in SO2 emissions. The shutdown of Units 2 and 3 results in a
significant decrease in SO2 emissions from the facility and a real reduction in visibility impacts.
In addition, a lower federally enforceable emission limit for remaining Units 1 and 4 will reduce
the variability in emissions from these units. The only legal mechanism to ensure that those
reductions are realized at these units is by establishing a lower federally enforceable emission
limit of 0.10 lb/MMBtu. Without this emission limitation, the facility could have operated at the
higher emission rate. Simply because the data revieweA by NPS indicated the facility’s actual
SO2 emissions did not approach the upper limit of their SO2 emission limit does not preclude the
facility from being able to do so.

Response to Comments Regarding "Step 5: Visibility hnpacts Analysis of Remaining
Control Technologies
The NPS commented that the Department’s reference to EPA’s conclusion that ammonia slip
would not significantly affect visibility was misleading, because EPA never addressed ammonia
slip from SNCR, which can be much higher than from SCR.
The Department agrees that EPA’s reference to ammonia slip was wiith respect to SCR, not
SNCR. Nonetheless, for several reasons the Department believes that ammonia slip from SNCR
need not be addressed in visibility modeling. There are a couple of reasons that the impact of
ammonia slip from SNCR is expected to be negligible in visibility modeling. First, the constant
1-ppb ammonia background concentration used in the PNM BART visibility modeling is
representative of actual ammonia concentrations directly around the San Juan Generating Station
(SJGS) emission sources, according to the EPA. See 76 Fed. Reg. 52,388, 52,434 (Aug. 22,
2011). Second, the ammonia re, moval efficiency from l:he wet scrubber for SNCR is 90%, the
same value that was used in EPA Region 9’s BART determination for Navajo Generating
Station. See Docket Number: EPA-R09-OAR-2013-0009 -- Technical Support Document for
Proposed Rule, at p. 122. EPA was also concerned with the impact of the remaining ammonia
after the 90% control for the Navajo project, and performed modeling analysis to take into
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account the impact of the net ammonia slip. EPA determined that the net ammonia slip effect
would be negligible. The PNM modeling used the same ammonia background value and the
same wet-scrubber removal efficiency as the EPA modeling for the Navajo Generating Station.
As with that analysis, the projected increase in ammonia concentrations due to ammonia slip is
expected to be a small fraction of ammonia background levels. Therefore, the impact of the
ammonia slip from SNCR should be negligible.
Response to Comments on "2013 BART Determination"

The NPS commented that it was not clear on the bases for this statement in the BART
determination:
"The retirement of Units 2 and 3 will reduce the facility annual NOx emissions by an
additional 10,550 tons. When added to the conl:rolled emission rate of Units 1 and 4,
total annual NOx emission will be reduced by 12,989 tons."
The bases for this statement can be found in Table 10 c,n p. 18 of Appendix D. Current (i.e.,
"Consent Decree") NOx emissions are 4119 tons per year (tpy) for Unit 2 and 6431 tpy for Unit
3. The sum of these is 10,550 tpy, which is therefore the reduction that would be achieved by
shutting down these units.

The reductions from controlling Units 1 and 4 with SNCR are, respectively, 966 tpy (4,140 tpy
under consent decree minus 3,174 tpy under SNCR) and 1,472 tpy (6,309 tpy under consent
decree minus 4,837 tpy under SNCR).
Total annual NOx reductions are therefore 10,550 + 966 + 1,472 = 12,988 tons.
The NPS pointed to a condition requiring optimization of NOx reduc, tion contained in a prior
consent decree between the Department, PNM, and the Grand Canyon Trust, and requested that
the Department describe how that condition has been implemented. See comments at p. 6,
footnote 8 (setting forth language that is contained in Consent Decree CV 02-552 BB/ACT
(ACE), Paragraph V.9 (b).
In 2009 and 2010, PNM submitted the required perforraance reports for each unit, covering the
first 12 months of operation after installation ofNOx c.antrols at that unit. Based on the results
of the tests and the provision in the referenced paragraph calling for the addition of a 10%
margin of safety, PNM recommended that the NOx emission limit remain at 0.30
lb/MMBtu. The Department, however, disapproved PNM’s test reports as containing
insufficient information to allow the Department to determine whether an emission rate of less
than 0.30 IbfMMBtu was feasible. This disapproval triggered a dispute resolution procedure
under the consent decree. In May of 201 l, the parties (including Gr~md Canyon Trust) agreed to
terminate the dispute resolution process if either the En.vironmental Improvement Board (EIB) or
the EPA adopted a NOx limit fi3r SJGS of 0.28 lb/MMBtu or lower, unless PNM challenged such
limits. In June 2011, the EIB adopted the: Department’s proposed NOx BART limit of 0.23
lbs/MMBtu, based on installation of SNCR, and PNM did not challenge this standard. In

accordance with the parties’ agreement, no further efforts were made to determine whether the
consent-decree technology could achieve a NOx rate lower than 0.30 lbs/MMBtu.
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STATE OF NEW MEXICO
BEFORE THE ENVIRONMENTAL IMPROVEMIENT BOARD
IN THE MATTER OF PROPOSED REVISIONS
TO THE STATE IMPLEMENTATION PLAN
FOR THE SAN JUAN GENERATING STATION
BEST AVAILABLE RETROFIT TECHNOLOGY
DETERMINATION
No. EIB 13- 02(R)

ORDER AND STATEMENT OF REASONS
FOR ADOPTION OF SI~’ REVISIONS
This matter comes before the New’ Mexico Environmental Improvement Board ("Board")
upon a petition filed by the New Mexico ]Environment Department ("NMED" or "Department"),
proposing amendments to New Mexico’s State Implementation Plan ("SIP") for regional haze, in
order to adopt a determination of the Best Available Retrofit Technology ("BART") and
associated emission limits for the San Juan Generating Station ("SJGS"), operated by Public
Service Company of New Mexico ("PNM"). A public hearing was held in Farmington, New
Mexico on September 5 [and 6], 2013, with a quorum of the Board present during the hearing.
The Board heard technical testimony from the Department and other parties and admitted
exhibits into the record. On September __, 2013, the t3oard deliberwled and voted to adopt the
proposed amendments for the reasons that follow:
I. STATEMENT OF REASONS
I.

The federal Clean Air Act ("CAA") requires states to submit State Implementation Plans
("SIPs") to address visibility impairment caused by regional haze at certain National
Parks and Wilderness Areas ("mandatory federal Class I areas"), in accordance with

EIB No. 13-02 Statement of Reasons and Order
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regulations promulgated by the U.S. Environmental Protection Agency ("EPA"). CAA
§§ 169A & 169B (42 U.S.C. §§ 7491 & 7492).
o

The EPA regulations governing Sl2P submittals ander CAA Sections 169A and 169B are
codified at 40 C.F.R. §§ 51.308 - 51.309 ("Regional Haze Rule Sections 308 and 309").

o

In December 2003 the Board approved a SIP developed by NMED to comply with the
Requirements of Regional Haze Rule Section 3,39 with respect to mandatory federal
Class I areas located on the Colorado Plateau. The Department has implemented this
"Section 309 SIP" continuously since that time.
In June 2011 the Board approved ,certain revisions to the 20013 regional haze SIP and
adopted additional SIP provisions pursuant to 40 C.F.R. § 51.309(g), which extended the
scope of the regional haze SIP to all mandatory federal Class I areas within the State.
The 2011 SIP contained source-specific BART determinations pursuant to 40 C.F.R. §
51.308(e) for the SJGS for particulate matter ("PM") and nitrogen oxides ("NOx"), and
determined that no other sources in New Mexico were subject to BART requirements.
The BART provisions of the SIP were contained in Chapter 10 and the documentation of
the SJGS BART determination was contained in Appendix D of the SIP.
In August, 2011, the EPA promulgated a feder~l implementation plan ("FIP") containing
a different NOx BART determination for the S.IGS. 76 Fed. Reg. 52,388 (Aug. 22,
2011).
Petitions filed by New Mexico, PNM, and WildEarth Guardians challenging different
aspects of the FIP are currently pending in the United States ,Court of Appeals for the
Tenth Circuit.
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In November, 2012, the EPA approved all elements of New Mexico’s 2011 regional haze
SIP, except for the NOx BART determination fi~r lhe SJGS, on which EPA took no
action. 77 Fed. Reg. 70,,693 (Nov.. 27, 2012).
Pursuant to 20.1.300.A NMAC, any person may petition the Board for amendment of
regulations within the jurisdiction of the Board.

10.

On May 21, 2013 NMED filed a petition with the Board for a public hearing in this
matter. The petition proposed rev!ised versions Chapter 10 and Appendix D of the
regional haze SIP. The purpose of the revisions, is to make a new BART determination
for the SJGS based on a scenario referred to as the ’"State Alternative," which is
contained in a tentative agreement between NMED, EPA, and PNM known as the "Term
Sheet." The Term Sheet is intended to address pollution control requirements for the
SJGS with respect to regional haze and interstate tr~tnsport fo:r visibility.

11.

On June 15, 2013, at a meeting conducted in compliance with the Open Meetings Act and
other applicable requirements, the Board granted the Department’s request for a hearing
and scheduled the hearing for September 5 - 6, 20113. The Board appointed member John
Volkerding as the Hearing Officer.

12.

On June 28, 2013, public notice of the hearing was published in the New Mexico
Register, in the Farmington Daily Times (in English and Spanish), and in the
Albuquerque Journal (in English and Spanish). The, notice stated that the Board may
make a decision on the proposed SIP revisions at the conclusiion of the hearing, or may
convene at a later date to consider action on the proposal.

13.

NMED filed a Notice of Intent to Present Technical Testimony (NOI) on August 16,
2013, in accordance witlh the 20.1.1 NMAC.
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14.

The following parties also filed NOIs:

15.

A hearing was in this matter was held in Farmirtgton, New Mexico on September 5 [& 6],
2013, at which a reasonable opportunity for all l~ersons to be heard was provided.

16.

The Board has the authority to adopt the prolzosed SIP rewisions pursuant to N.M.S.A.
1978, §§ 74-2-5.B & C.
Implementation of the State Alternative will abate air pollution.
CAA § 169A(g)(2) requires that BART determinations shall take into consideration "[ 1 ]
the costs of compliance, [2] the energy and nonair quality environmental impacts of
compliance, [3] any existing pollution control technology in use at the source, [4] the
remaining useful life of the source.., and [5] the degree of imwovement which may
reasonably be anticipated to result from the use of such technology."

19.

In considering the proposed SIP revisions, the Board is required by the Air Quality
Control Act, NMSA 1978, Section 74-2-5.E. ~:o give weight it deems appropriate to all
facts and circumstances, including but not limited to (1) character and degree of injury to
or interference with health, ~velfare, visibility and property; (2) the public interest,
including the social and economic value of the ,.;ources and subjects of air contaminants;
and (3) technical practicability and economic reasonableness of reducing or eliminating
air contaminants from the sources involved and previous experience with equipment and
methods available to control the air contaminants involved.
EPA has promulgated guidelines for States to use in making BART determinations,
which are codified at 40 C.F.R. Part 51, Appendix Y. Pursuant to CAA § 169A(b)(2),
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use of the guidelines is mandatory for BART determinations :[’or fossil fuel fired power
plants with total generating capacity in excess of 75;0 megawatts.
21.

NMED’s determination that the State Alternative constitutes BART for NOx for the
SJGS complies with the guidelines at 40 CFR Part 51 Appendix Y and properly weighs
the statutory factors of CAA § 169A(g)(2).

22.

The Board concludes that the BART guidelines at Appendix Y provide an appropriate
methodology to consider to the factors specified by NMSA 1978, Section 74-2-5.E. The
Department’s application of Appendix Y to the BART determination for the State
Alternative appropriately weighs the Section 74-2-5.E factors.

23.

In addition, in accordance with N.M.S.A, Section 74-2-5.E (2), the Board concludes that
the public interest will be served by implementation of the State Alternative.
Specifically, in addition to satisfying the NOx BART requirements of the CAA,
implementation of the State Alternative will result in significant reductions in sulfur
dioxide, particulate matter, carbon dioxide, and mercury; significant reductions in coal
ash generated and water’ consumed.

24.

In accordance with NMSA 1978 Section 74-2-5(C)(1)(a), the proposed SIP revisions and
regulations are no more’, stringent than but at least as stringent as required by the federal
act and federal regulations pertaining to visibility protection in mandatory class I areas.

25.

The notice and hearing requirements of NMSA 1978 Section 74-2-6 and 20.1.1 NMAC
were satisfied in this rulemaking process.

26.,

The proposed amendments are adopted for any or all of the reasons stated above.
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II. ORDER
By majority vote of a quorum of the Board members, the proposed revisions to New
Mexico’s regional haze SIP at Chapter 10 and Appendix D, as contained in NMED’s May 21,
2013 petition and request for hearing, were approved by the Board on September ,2013. The
Department shall submit these SIP revisions as expeditiously as possible to the EPA for
approval. To the extent that any provision within Chapter 10, Section 10.5 (Implementation of
the State Alternative) is not self-executing, the Department shall take appropriate actions to
implement that provision using its applicable powers and authorities, including but not limited to
enibrcement authority under N.M.S.A. 1978, 74-2-12 and permitting authority under N.M.S.A.
1978, § 74-2-7, and implementing regulations.

Dated:

On Behalf of the Board
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