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RETURN RECEIPT REQUESTED

June 18, 2009

Mr. Trevor Baggiore

Manager, Air Quality Permits Section
Arizona Department of Environmental Quality
Air Quality Division

1110 W. Washington St.

Phoenix, Arizona 85007

RE: Request for Additional Information for BART Analysis of Cholla Units 2, 3, and 4

Dear Mr. Baggiore:

As requested, APS is submitting the following information in response to your request for additional
information dated May 5, 2009 and received on May 11, 2009. The purpose of which is to support the
Best Available Retrofit Technology (BART) analysis for APS Cholla Units 2, 3 and 4. The BART Analysis
was originally submitted to Arizona Department of Environmental Quality (ADEQ) for review February 5,
2008.

Specifically, it is our understanding that you are requesting the following; All Appendix A supporting
information for economic analysis including the choice of interest rate used in the analysis,
documentation pertaining to actual quantity and coal type fuel data in support of the proposed

0.22 Ib/MMBtu nitrogen oxides (NOx) emission limit, and justification for the proposed particulate matter
less than 10 microns (PM;,) achievable emission limit of 0.015 Ib/MMBtu from fabric filter bag houses.

Following a brief facility introduction, the requested information can be seen outlined in the following
sections. If you have any questions concerning this material or require additional information please
contact Pat Marz at 928-288-1542.

Sincerely,

Conrad Spencer
Cholla Plant Manager
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INTRODUCTION

The APS Cholla Facility is located approximately two miles east of the town of Joseph City on
Interstate 40, in Navajo County, Arizona, and approximately 200 miles northeast of Phoenix at an
elevation of 5019 feet above sea level.

A. Company Information

Facility Name: Cholla Power Plant
Mailing Address: P.O. Box 188

Mail Station 4451

Joseph City, Navajo County, AZ 86032
Facility Address: i-40 Frontage Road

Joseph City, Navajo County, AZ 86032

B. Background information

The Cholla facility site is designated by the Environmental Protection Agency (EPA) as an
attainment area for all criteria pollutants. The power plant consisis of four coal-fired steam
generating units, associated air pollution control devices, and auxiliary equipment necessary
fo produce electricity. The gross megawatt capacities are as follows: Unit 1 at 125, Unit 2 at
300, Unit 3 at 300, and Unit 4 at 425 megawalts. APS has previously decided to implement
voluntary emissions reduction projects at Cholla, including retrofitting all four boilers with low
NOx burners (LNBs) and new separated over-fire air systems. New or modified wet
scrubbers for SO, removal and fabric filter bag houses for particulate matter control, have
also been installed on Units 1, 3, and 4. In addition, a new fabric filter bag house will be
installed on Unit 2 by 2016.



Request ltem -1, Appendix (A) All Supporting Information used for Economic Analysis

A. Please find below and as an attachment, our response io the ADEQ request for all
(Appendix A) economic analysis supporting information. The provided example information was
used for analysis of Cholla Unit - 2 and was developed by CH2M Hill with input from APS and
various technology vendors.

1)

2)

3.

4.

5)

6.)

7))

8.)

Total First Year Cost = Total Fixed Cost + Total Variable Cost + Debt Service
$9,624,979 = $300,000 + $1,446,683 + $7,878,296

Total Fixed Cost = Total Fixed O&M Cost * (1 + escalation rate)*year
$300,000 = $300,000 * (1 + 2.0%)"0

Total Fixed O&M Cost = Operating Labor + Maintenance Material + Maintenance Labor +
Administrative Labor: $300,000 = $75,000 + $150,000 + $75,000 + $0

Total Variable Cost = Reagent Cost + SCR Catalyst Cost + Electric Power Cost
$1,446,683 = $398,813 + $450,000 + $597,870

Reagent Cost = First Year Reagent Cost * (1 + escalation rate)‘year
$398,813 = $398,813* (1 + 2.0%)"0

« First Year Reagent Cost = (Reagent Usage/2000) * Annual Operation * Unit Cost
$398,813 = 250 Ib/hr * 1 ton/2000 Ib * 7972 hr * $400/1 ton

+ Reagent Usage = Molar Stoichiomefiry * (NOx Removal Rate LNB w/SOFA & SCR —
NOx Removal Rate LNB w/SOFA} * 17.034/Reagent Purity
250 Ibthr = 1.0 * (42.39 - 27.71) lbmoles/hr * 17.034 Ibs/lbmoles * 1/100

SCR Catalyst Cost = First Year Catalyst Cost * (1 + escalation rate)year
$450,000 = $450,000 * (1 + 2.0%)"0

s First Year Catalyst Cost = Annual SCR Catalyst * SCR Catalyst Cost
$450,000 = 150 m® * $3000/m*

Electric Power Cost = First Year Auxiliary Power Cost * (1 + escalation rate)*year
$597,870 = $597,870 * (1 + 2.0%)"0

s First Year Auxiliary Power Cost = Auxiliary Power Requirement * Unit Cost * Annual
Operation: $597,870 = 1.5 MW * $50/MW-hr * 7972 hr

Debt Service = PMT(Interest Rate, Plant Life, Installed Capital Cost)

o Definition: PMT calculates the payment for a loan based on constant payments and a
constant interest rate.

PMT(rate,nper,pv)
Rate - is the interest rate for the loan.
Nper - is the total number of payments for the loan.

Pv - is the present value, or the total amount that a series of future payments is worth
now; also known as the principal.

$7,878,296 = PMT(7.10%, 20 yrs, $82,818,000)



Request ltem — 2, NOx Limit Justification Supporting Information

A

Fuel Quantity: The coal fuel contract agreement in effect between the APS / PacifiCorp and
the Lee Ranch / El Segundo Mines begin with initial delivery shipments in calendar year 2006
ending in 2024. The contract calls for annual rait delivery of (2,300,000 to 2,500,000) tons
increasing to a maximum rail delivery rate beginning 2010 -2024 of (3,700,000 to 4,300,000)
tons annually. With actual year forward delivery amounts to be nominated by July 1 of each
contract year by APS/PacifiCorp. The annual delivery amounts from the mine are o be made
in approximate equal monthly quantities. Excerpts from the contractual agreement between
APS/PacifiCorp and Lee Ranch Mine / El Segundo Mines are contained in attachment B.

Coal Type: ASTM D 388 Evaluation of the LLee Ranch / El Segundo Mines to determine coal
rank and properties was performed by Commercial Testing & Engineering Company, Grants,
New Mexico and analyzed by SGS Laboratory, Lombard, lilinois. The core sample analysis
documents an approximate 60 / 40 % Sub-Bituminous - Bituminous split. The analytical
documentation can be found in attachment B.

Low NOX burner (LNB) performance emission data — The four CE-designed tangential fired
boilers have all been retrofitted with a Foster Wheeler Low NOx technology application
beginning with Unit 1 in fall 2007 and completed with Unit 3 spring 2009. The combustion
modification project consisted of low NOx burners TLN2 — Unit 1 and TLN3 on Units 2, 3, & 4
and separated over fire air ducts (SOFA) for all four boilers. The Foster Wheeler package
was added to the existing close coupled over fired air ducts (COFA) installed on Units 2, 3,
and 4. To date Units 1 and 4 have successfully met their guarantee performance limits, with
Unit 2 continuing o be analyzed for resolution of opacity issues associated with low NOx
operation. Unit 3 performance guarantee tests are currently in the scheduling phase.
Summarized Unit NOx performance data at full load operation with low NOx burners can be
seen shown in the following table with CEMS operating data available in attachment C.

Table 1.

Units 1 - 4 Example Full Load NOx Emission Data

Unit

GMW Full Load Basis GMW Load/ avg | Avg / NOx Ib/MMBtu | Data Time Frame

Unit 1 | >100.0 MW 118.3 MW 0.161 1/01/08 — 1/21/08

Unit2 | >244.0 MW 286.1 MW 0.303 4/01/08 — 4/23/08

Unit 3 | >244.0 MW 291.0 MW TBD TBD

Unit4 | >340.0 MW 395.4 MW 0.182 06/01/08 — 06/30/08




Request ltem — 3, PM4o Emission Limit Supporting Information

Achievable PM-10 emission limits: As proposed by APS Cholla, the Fabric Filter Bag House
Operation is capable of supporting a continuous operating PM-10 emission allowable limit of
0.015 Ib/MMBtu. This is the vendor’s stated contractual performance guarantee and the
standardized BACT limit for similar pulverized coal units operating like kind emission control
equipment as shown in Table 4. The BACT limit as shown in the EPRI sponsored report
dated December 6, 2006, “Status and Performance of Recently Permitted BACT/LAER
Plants™ can also be seen in the attachments. We have also provided as attachments for
your review, the pertinent EPRI published table and the USEPA Technology Transfer
Network Clean Air Technology Center RACT / BACT/LAER Clearinghouse project listings
which document recent permit limits for similar coal fired units.

APS Cholla believes consideration of a lowered (< 0.015 Ib/MMBtu) achievable emission
limit would be difficult to support in terms of operation due to the inherent demands of
confinuous power generation and our lack of installed run time performance experience.
Inherent issues can include in-service maintenance limitations and costs associated with
high maintenance labor and fabric replacement costs. Bag houses can be difficult to
maintain due to the difficulty in finding and replacing even a single leaking bag. Also, as a
general rule on average 25% of the bags will need replacement annually.

Additional operating limits are imposed by high ash concentrations, high carrier gas
temperatures, high humidity and moisture related o soof blowing and contractual provisions
for maximum allowed hot, warm, and cold basis startups. Therefore, APS Cholla believes a
lowered emission limit could jeopardize our ability to compliantly operate the Units. As
requested, please see test data below for available Unit 4 Bag House performance and
compliance with particulate mass emission rate limits.

Table 2
Performance Test Unit 4 Bag House
Date Oct 2, 2008
Inlet Grain Loading Qutlet Grain Loading Fabric Filter PM Efficiency
gr/dscf gr/dscf % Removal

4.87 0.0073 99.85%




Request ltem — 3, PMyy Emission Limit Supporting Information - Continued

Table 3

~ Unit 4 Particuiate Compliance Test

Date Oct 15 -16, 2008

R T TRz TRi3  [3RunAverage
PM C_Qn_é_e_ntration L |
(gr/dscf) IR _ 24 0.01037 0.00333 0.00407 0.01
PM Emission Rate =
(losthry - | 85.91 29.53 3492 50.12
PM Emission Rate
(Ibs/mmbtu) 0.02258 0.00776 0.00918 0.0137
Table 4
Comparison of Similar Operating Unit PM-10 Limits
Plant APS Cholla | APS Cholla | APS Cholla | Pacific Corp Pacific Corp Pacific Corp
2 3 ' 4 Dave Johnston 4 | Naughton Wyodak
Proposed New Fabric Replacement Replacement o . Upgraded Dry
Controls Filter fabric filter fabric filter New Fabric Filter | New Fabric Filter | “rap g e
?r(;i;r Tangential Tangential Tangential Tangential Tangential Tangential
: Fuel Bituminous Bituminous Bituminous Sub-bituminous Sub-bituminous Sub-bituminous
MW- - . 300 300 425 230 330 330
Gross
Proposed
BART _ 0.015 0.015 0.015 0.015 0.018 0.015
Limit
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List of Attachments

Appendix A suppeorting information used for economic analysis

APS / PacifiCorp Fuel Contract Excerpts

NOx Operating Data — Cholla Units 1,2, 3 & 4

Permitied PM-10 BACT Emission Limits

EPA Technology Transfer RACT/BACT Clearinghouse PM-10 Permit Listings
EPRI Report - Status and Performance of Recently Permitted BACT/LAER Plants,

Note: Prepared by Burns and McDonnell Engineering Company
*Copyright © 2006 Electrical Power Research Institute, Inc. All rights reserved.



Attachment — A

Appendix A Economic Analysis Information



Economic Analysis
Example Calculaticn
Cholla Unit 2
LNB w/SOFA & SCR

Total First Year Cost = Total Fixed Cost + Total Variable Cost + Debl Service
$9,624,979 = $300,000 + $1,446,683 + $7,878,296  /

Total Fixed Cost = Total Fixed O&M Cost * (1 + escalation rate) year
$300,000 = $300,000 * (1 + 2.0%)"0

» Total Fixed Q&M Cost = Operating Labor + Maintenance Material + Maintenance Labor +
Administrative Labor

$300,000 = $75,000 + $150,000 + $75,000 + $0
Total Variable Cost = Reagent Cost + SCR Catalyst Cost + Electric Power Cost
$1,446,683 = $398,813 + $450,000 + $597,870
¢ Reagent Cost = First Year Reagent Cost * (1 + escalation rate)*year
$398,813 = $398,813 * (1 + 2.0%)"0
»  First Year Reagent Cost = (Reagent Usage/2000) * Annual Operation * Unit Cost
$398,813 =250 Ib/hr * 1 ton/2000 Ib * 7972 hr * $400/1 ton

+ Reagent Usage = Molar Stoichiometry * (NOx Removal Rate LINB w/SOFA & SCR - NOx
Removal Rate LNB w/SOFA) * 17.034/Reagent Purity

250 1Ib/hr = 1.0 * (42.39 - 27.71) Ibmoles/hr * 17.034 Ibs/lbmoles * 1 /100
» SCR Catalyst Cost = First Year Catalyst Cost * (1 + escalation rate) year
$450,000 = $450,000 * (1 + 2.0%)"0
e  First Year Catalyst Cost = Annual SCR Catalyst * SCR Catalyst Cost
$450,000 = 150 m3 * $3000/m?
*  Electric Power Cost = First Year Auxiliary Power Cost * (1 + escalation rate) year
$597,870 = $597,870 * (1 + 2.0%)"0

»  First Year Auxiliary Power Cost = Auxiliary Power Requirement * Unit Cost * Annual
Operation

$597,870 = 1.5 MW * $50/MW-hr * 7972 hr



Debt Service = PMT(Interest Rate, Plant Life, Installed Capital Cost)

*  Definition: PMT calculates the payment for a loan based on constant payments and a constant
interest rate.
¢ PMT{(ratenper,pv)
s Rate - is the interest rate for the loan.
* Nper - is the total number of payments for the loan.
* Pv-isthe present value, or the total amount that a series of future payments is worth
now; also known as the principal.

$7,878,296 = PMT(7.10%, 20 yrs, $82,818,000)

¢ Installed Capital Cost —~ A build up of the design cost usually provided by a vendor. Built up
using the following categories, then a contingency is added:
* Construction
* Balance of Plant
* Electrical (Allowance)
s  Owner's Cosls
» Surcharge
* AFUDC - Allowance for Funding During Construction

Economic Analysis Assumptions:

Unit Design Provided by APS

Coal Characteristics Provided by APS

Economic Factors Per CH2M HILL assumptions

Installed Capital Cost Combination of CH2M HILL database and vendor information
Fixed O&M Costs CH2M HILL database based on size of unit

Variable Q&M CH2M HILL database



Attachment — B

APS / Pacific Corp Fuel Contract Excerpts
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COAL SUPPLY AGREEMENT

THIS COAL SUPPLY AGREEMENT (“Agreement”), made and entered into as of the 21 day of
December, 2005 ("Agreement Dale™ by and among Arizona Public Service Company (on ifs own behaif
with respect to Units 1, 2, 3 of the Cholla Generating Station, and as Operating Agent on behalf of PacifiCorp
with respect to Cholia Unit 4}, PacifiCorp (collectively “Buyer’), and COALSALES, LLC (*Seller™, a Delaware
limited fiabifily company with its principal offices located at 701 Market Street, Suite 831, Saint Louis, Missouri
63101, together with Seiler, the “Pariies.” '

WITNESSETH

WHEREAS, Buyer desires to purchase and accept delivery of and Seller desires to sell and deliver
coal for use in Buyer's Unils 1, 2, 3, and 4 of the Chella Generating Station (the "Planf"} on the terms and
conditions set forth in this Agreement below;

WHEREAS, the Parties acknowledge and accept that Selier is not a coal production company and
does nol actually own or operate an active coal ming, However, Seller does currently, and/or int the fulure will,
have a contraciual right fo acquire and lo sell to Buyer coal produced from Sellar's affilialed company's Lee
Ranch Coal Company Mine and/or the El Segundo Mine in New Mexico, which is capable of commercial
production and sale of coat in quantities and with the qualities and characieristics specified in this Agreement
for use in the Plant.

NOW, THEREFORE, in consideration of the mutual covenants and promises set forth below, Buyer
and Seller agres as follows:

Article 1. Term

§1.1 Term. The term of this Agreement shall commence. on January 1, 2008 (the "Effective
Date”) and shall continye through December 31, 2024 {the “Term™ unless earlier terminated In accordance
with this Agreement, Deliveries of coal pursuant to the terms of this Agreement shail lake place during the
period beginming January 1, 2008 and continuing through December 31, 2024 (the “Delivery Period").
Provided, however the term of this Agreement may be extended in the event that tonnage is being made up
due to poor carrier performance in 2024,

Asticle 2. Source, Point of Delivery, Title and Risk of L.oss, Substitution and Reserves

§2.1 Source, The source of coal to be delivered pursuant to this Agreement shall be Seler's
affilialed company's Lee Ranch Coal Company Mine and/or the El Segundo Mine in New Mexico (the “Mine™.
in the evenl that substitute coal is delivered pursuant 1o Section 2.4, the term "Mine” shall then, and only then,
include the substitute source{s) of coal.

§2.2 Point of Dalivery, The "Point of Delivery” for coal purchased and sald pursuant to the terms
of this Agreement will be F.O.B, Mine. The coal purchased and sold shall be delivered inlo unit lrains (*Unit
Trains”) provided by Buyer or Buyer's carrier at the Point of Delivery. Buyer shall provide clean railcars with all
doors locked and ready for loading at the Point of Delivery. Seller shall be responsible for any costs or
charges imposed on or associaied with the delivery of the coal up to the Point of Delivery, Buyer shall be
responsible for any costs or charges imposed on or associated with the transporiation of coal upon taking title
{o the coal at the Point of Delivery.

§2.3 Title'and Risk of Loss. Tille and risk of loss shall pass from Seller to Buyer after the coal is
loaded into each railcar al the Foint of Delivery, except to the exient that & loss is caused by the negligent aci
or omission of the mine operator or is agent, in which case title 1o and risk of loss shail be the responsibitity of
Selier until the last car in the relevant unit train, loaded wilh Seller's coal or ceal from any substitute souce,
has passed the properly line of the applicable Mine; provided, however, Setier shall not be responsible for any
loss resulting from unlocked railcar doors or defecls in the railcars. Buyer shall have the option, by written
nolice 1o Sedler, to change the point at which tifle of the coal transiers fo Buyer; provided, however, Buyer will
retzin the risk of loss during transporntation of the coal to the Plant.

§2.4 Substitution. Seller shall have the right (but not the obligation) at any time during the Term
of this Agreement to substilule coal for all or part of the coal then remaining o be delivered from the Mine
pending Buyers agreement thal substitute coal is a suitable coal for substiiution, approval of which will not be
unreasonably withheid. All subslitute coal shall substantially conform to the quality specifications and all other



requirements of this Agreement. The price of substitute coal shall be determined in advance by Buyer and
Seller so that the total cost to Buyer of acquiring and transperting and burning such substiiute coal shall be the
same on & cents per million Biu basis as the cost of acquiring and transporting coal from the original source.
The right of Seller to substitute coal will be contingant upon a stccessful lest burn, as determined by Buyer in
the exercise of Buyer's sole discretion, of propased coal by the Plant consistent wilh industry practice and
customs. Transporiation of any substitule coal shall meet the scheduling neads of the Buyer.

§2.5 Reserves. Seller shall require the Mine to dedicate sufficient reserves lo this Agreement to
ensure Seller's ability to meet the contractual commitment to Buyar under this Agreement. Buyer {or Buyer's
independent contractor), within three (3) months of the execution of this Agreementt, will have the right to verify
the reserves and mine plan, Buyer shall confirm to Seller in writing whether or not Buyer has verified the
reserves and whether the Mine plan is acceplable lo Buyer. In event Buyer does not verily the reserves and
Mine plan and exercising reasonable due diligence, the Buyer may lerminate this Agreement at anytime within
the three (3) month periad upon ten (10) days prior wrltten notice to Seller and this Agreement shall ferminate
witheut further recourse to either Party except for the coal delivered prior Lo termination.

§2.6 Performance of Seller's Obligations. The Parties acknowledge that Seller will provide or will
cause its affiiiate companias te provide the coal lo be sold under this Agreement. Accordingly, any obligation
required fo be performed by Seiler under this Agreement may be performed by Seller or Seller's affiiated
company incleding the preduction and loading of coal by the Mine. Any right or obligation under this
Agreement which references Seller shail be deemed lo inciude the Mine, as applicable and shail ba performed
in accordance with the terms and conditions of this Agreement.

Article 3. - Quartity

§3.1 Annual Quapdity, During the Delivery Period, Seller agrees 1o sell and deliver to the Buyer
and Buyer agrees to purchase and accept from Seller, FOB railcar at the Point of Celivery, the Annual Quantity
of Coal each calendar year based on 9,200 Biw/lb. as follows:

Calendar Year Annual Quaniity (Tons)
2006 . 325,000

2007 500,600 to 700,000
2008 1,600,060

2009 2,300,000 to 2,500,000
2010-2024 3,760,000 to 4,300,000

Mo later than July 1 of 2006 and 2008, Buyer shall nominate the annual tonnage amount for calendar
year 2007 and 2009, respectively,

For calendar years 2010-2024, no tater than July 1 of each year, Buyer shall nominate the annual
tonnage amount for the subsequent year. In no eveni will the nominated annual tonpage amount for calendar
years 2010- 2024 be less than 3,700,000 tons.

All calendar year deliveries shall be made in approximate equal monthly quantities based on an
annual schedule as agreed to by the Parfies.

Seller shall provide Buyer by Oclober 1 of each year with a non binding notification sumimary of the
expected quality specifications, division of royally structure {Fee Land/Federal/Siate), and mine origin (Lee
Ranch/Ef Segundo) for planned deliveries in the following three ysars.

§3.2 Additional Tonnage. In the event Buyer determines that it needs more coal than the
maximum annual quantity in a calendar year, the Parties agrae to work together o determing if this coal could
be supplied from Lee Ranch Coal Company Mine andfor the El Segundo Mine under the terms of this
Agreement. If Seller cannot supply these tons from the Lee Ranch Coal Comparly Mire andior the El
Segundo Mine, Seller shall retain a right of first refusal to match the delivered price par MMBiu and associated
guality specifications from another mine source.

§3.3 No Resale of Coal ta Third Paries. Buyer shall have no right to resell any porion of the
Cuoal soid and purchased under this Agreement to another party not an Affiliate of Buyer, without the prior
wiitten consent of Selier; provided, however, Buyer shall have the righl to resell coal t6 & third party who will
take delivery at the El Segundo/Lee Ranch Mine in order for Buyer {o meet tonnage commilments and avoid
shortfall payments to Seiler.




In the event that the credit rating assigned to Buyer's long-tenm indebledness falls helow BBB- as
defined by Standard & Poor's or the equivalent as defined by other public ratings agencies, and the Buyer has
a material unpaid past due balance, Buyer shall, upon reascnable prior writien notice from Seller, provide
Seller with @ mutually agreed upon form of credit enhancement under this Agreement (e.q. letter of credit,
guaranty from an investment grade entity, advance payment in cash at the time of delivery etc.). If at anytime
Buyer's credit rating is below BBB-, and uniif acceptable assurances of investment grade credit are received,
Selier shall have the right to require payment in cash at the time of delivery.

In the event that the credit rating assigned to Peabody Energy Corporation’s long term indebtedness
falis below BB- as defined by Standard & Poor's or the equivalent as defined by other public ratings agencies,
and the Seller has material, unexcused reductions in shipments from the agreed upon shipment schedule,
Seller shall, upon reasonable prior written notice from Buyer, provide Buyer with 2 mutually agreed upon form
of ¢redit enhancement under this Agreement (e.q. performance bond, lefter of credit, guaranty from an
investiment grade entity, etc.).

Buyer and Seller shail promptly inform each other of any event that may give rise (o a request by the
other party for credit enhancerment.

§54 Other Rights of Selier, If: {i} Buyer fails {o pay when due any undispuied amount owed i
Seller pursuant to this Agreement, (i) Buyer fails to perform any of its malerial cbligations under this
Agreemend, (iif) Buyer becomes insolvent or subject 1o any proceeding under banksuptey or insolvency laws,
including any assignment for the benefit of credilors or (iv) any of Buyer's property is piaced in cusiody of a
receiver or rustee or is seized, attached or levied on, then, unless in respect to a default under (i), the default
has not besn cured within ten (10) days following receipt of Saller's written notice of default; and In respect ta
defaults under clauses (i) through {iv), the defaull has been cured within thirty (30) days following receipt of
Selier's written notice of default, Seller may suspend further deliveries and sales hersunder and shall have all
rights and remedies available at law or in equity as the Seiller of the coal,

Ariicle 6. Coal Quality

§6.1 General Quality Conditions. The coal purchased and sold pursuant to this Agreement shall
be crushed 1o no larger than & nominal size of 2.5° X 0%, and substantially fres from impurities including, but
not limited to, bone, slate, earh, rock, pyrite, wood, tramp metal and mine debris.

86.2 Specific Quality Characteristics, Coal purchased and sold pursuant to this Agreement shall
conform {o the following specifications on an “as received” monthly basis at the Point of Delivery:

Characteristics . Typical Trainload
Rejection Limits
(“Rejection Point
Coal"y

Moisture Content (% by | 18.0% »22.0%

weight}

Ash Content (% by weighl) 19.0% >24.0%

Calorific Value 9,200 <B,800

{BTUs per Pound)

Sulfur Conient 2.4 » 3.0

{(SO2 [bs/MMBt)

Mercury (ppm) G.08  (range: ] NA

0.02 —0.30)

§6.3 Buver's Right of Rejection and Suspension. Buyer shall have the right in cases of coal
qualily deficiencies, exercisable at ils sole discretion, to immediately suspend further delivery of cecal from
Seller, by giving verbal, followed by written, notice to Seller, under any one or more of the following

 Currently, the extent of the Ming's mercury testing program is to send a sample once a month to the STS fab in Denver to
run 28 race element analysis, which would include mercury. If additional mercury testing requirements are required, the
Parties wifl implement the required testing with additional costs of testing to be paid by Buyer. Within three (3) months of this
Agreement Data, Seller will consult with Buyer (o develop a process for initial determination and subsequent verification of
the coal rank associated with the deposits to be mined to satisfy the requirements of this Agreement,



EL SEGUNDO

Total Area
TYPICAL ANALYSIS

Raw Basis Report Date 3/30/2005
Stale of New Mexico Prepared by W.B. Emke
Mean Min Max
Proximate Analysis {As Received)
Maisture 17.6 16.1 8.8
Ash 16.8 12.8 20.8
Volatlle Matter 31.7 28.7 34.7
Fixed Carbon 33.9 30.4 36.9
BTU 9215 8700 §7400
Suifur 1.10 0.80 2.00
MAFBTU 14049
Lb. SAMMBTU 119 0.84 144
Lh. SC2/MMBTU 2.38 1.88 3.60
Ultimate Analysis {Dry)
Carhon 61.9 57.9 65.9
Hydrogen 4.6 4.0 5.2
Nitrogen 1.0 0.7 1.3
Chlorine 0.02 <0.01 0.03
Sulfur 1.33 0.88 2.43
Ash 2.4 15.6 25.3
Oxygen 10.75 8.3 13.2
Sulfur Forms (Dry)
Pyritic - 0.54 0.10 1.20
Suliate 0,03 <0.01 0.10
Organic 0.76 0.25 1.50
Ash Fusion
Reducing Atmosphere
Initial Deformation (1.0.) 2450 2250 2659
Softening (H=W) 2510 2310 | +2700
Hemispherical (H=1/2W) 2580 2360 +2700
Fluic 2850 2480 | +2700
Oxidizing Atmosphere
Initial Deformation (1.0} 2545 2345 | +2700
Softening (H=W} 2610 2410 +2700
Hemispherical (H=1/2W} 2675 2475 +2700
Fluid +2700 2435 +2700
Mineral Analysis Of Ash {Ignited Basis)
Silica (8i102) 57.8 52.8 62.8
Alumina {(AlI203) 21.5 175 255
Thania (TiO2) 1.0 0.7 1.3
Ferric Cxide (Fe203) 8.6 71 10.1
Lime {Ca0) 45 26 75
Magnasia (MgQ) 1.1 0.5 2.0
Potassium Oxide (K20) 0.8 0.6 1.4
Sodium Oxide (Na20) 1.0 0.6 1.5
Fhesphorous Penloxide (P205) 0.2 0.1 0.4
Sulfur Trioxide (S03) iz 1.7 55
Strontium Oxide {5r0) 0.2 <01 c.2
Barium Oxide {BaQ) 0.1 <01 0.2
Manganese Dioxide {(MnO2) <0.1 <01 0.1
Alkalies As Naz20 0.31 0.21 0.41
Base/Acid Ratio ’ 0.20 0.10 0.30
Silica Value 80.28 73 87
Slag Viscosity @ T250 2760 2500 =>2800
Mercury (Bry Whale Coal Basis ppm) 0.09 <0.02 0.25
Water Sojuble Alkalies {Dry}
Sodium Oxide 0.086 0.02 0.17
Potassium Oxide 0.003 <0.G1 0.01
Equilibrium Moisture 15.3 133 18.3
Free Swelling Index 0.0 c.0 0.5
HGI @ Production Moisture 52 46 58

Indicated ranges based on 95% of the samples from apporoximately 10,000 ton shipments sampled at the mine in accordance
with ASTM Standards. Sampling and sample reduction tolerances have been disregarded as they are not specified in ASTM,
Conseguently, the ranges may be slightly greater then those values shown. All analysis are subject to revision due fo additional
coring, conditions specified in the coal supply agreement, actual operating conditions at time of mining, tvpe of preparation at
time of mining, or federal and state regulations. Analysis intended for informational purposes only. Analysis based or cores and
production samples.



LEE RANCH COAL COMPANY

TYPICAL ANALYSIS

2005
Raw Basis Report Date 3/30/2005
State of New Mexico Prepared by W.B. Emke
Mean Min Max
Proximate Analysis (As Received)
Moaisture 153 14.0 16.6
Ash 178 14.3 21.3
Volatile Matter 335 32.1 34.8
Fixed Carbyon 334 30.4 36.4
BTU 9250 8750 8750
Sulfur 0.50 0.74 1.06
MAFBTU 13824 _
Lb. S/MMBTLU 0.97 0.81 1.13
Lo, SO2/MMBTU 1.84 1.64 2.24
Ultirnate Analysis (Dry)
Carbon 81.7 57.7 85.7
Hydrogen 45 3.9 5.1
Nitrogen 1.0 0.7 1.3
Chlorine 0.01 <0.01 0.01
Sulfug .06 ¢.B8 1.24
Ash 21.0 16.8 251
Oxygen 10.73 2.1 12.3
Sulfur Forms (Dry)
Pyritic - 0.39 0.17 0.61
Sulfate : 0.01 <0.1 0.01
Organic 0.68 0.48 0.84
Ash Fusion
Reducing Atmosphere
initial Deformation (1.D.) 2495 2345 2645
Softening {H=W) 2560 2410 | +2700
Hemispherical (H=1/2W) 2620 2470 | +2700
Fluid 2875 2525 | +2700
Oxidizing Atmosphere
Initial Deformation {1.D.) 2580 2440 | +2700
Softening (H=W) 2545 2495 | +2700
Hemispherical (H=1/2W) 2690 2540 | +2700
Fluid : +2700 2600 +2700
Mineral Analysis Of Ash (Ignited Basis)
Silica {Si02) 60.3 55.3 65.3
Alumina {AlI203) 23.3 21.1 255
Titania {TiO2) 1.0 0.9 1.%
Ferric Oxide (Fe203} 5.6 4.5 6.7
Lime (CaO) 4.3 2.1 8.5
Magnesia (MgO} 1.0 0.8 1.2
Potassium Cxide {K20) 1.1 ¢.8 1.4
Sodium Oxide (Na20) 0.4 G.3 0.5
Phosphorous Pentoxide (P205) 0.1 0.9 i1
Sulfur Trioxide (SO3} 2.8 2.0 4.5
Strontium Oxide {StO}) G.1 <0.1 0.1
Barium Oxide (Bal) c.2 <0.1 0.3
Manganese Dioxide (MnO2) <0.1 <0.1 0.1
Alkalies As Na20 0.24 0.15 0.33
Base/Acid Ratio 0.15 010 0.20
Silica Value 84.69 B0.7 88.7
Slag Viscosity @ T250 >2000 2700 | »2900
Water Soluble Alkalies (Dry)
Sodium Oxide 0.07¢ 0.02 0.14
Potassium Oxide 0.0086 <0.01 0.02
Equilibrium Moisture 14.4 13.6 15.2
Free Swelling index 0.0 0.0 0.5
HGI @ Production Moisture 55 47 63

indicated ranges based on 85% of the samples from apporoximately 10,000 ton shipmenis sampled at the mine in accordance
with ASTM Standards, Sampiing and sample reduction tolerances have been disregarded as they are not specified in ASTM,
Consequenily, the ranges may be slightly greater then those valuas shown. All analysis are subject to revision due to additional
coring, conditions specified in the coal supply agreement, actual operating conditions at time of mining, type of preparation at
ffme of mining, or federal and state reguiations. Analysis intended for informafional purposes only. Analysis based on cores and
production samples.



Attachment - C

Units 1-4 NOx Emission Data
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Date
1/1/2008
1/1/2008
1/1/2008
1/1/2008
1/1/2008
1/1/2008
1/1/2008
1/1/2008
1/1/2008
1/1/2008
1/1/2008
1/1/2008
1/1/2008
1/1/2008
1/1/2008
1/1/2008
1/1/2008
1/1/2008
1/1/2008
1/1/2008
1/1/2008
1/1/2008
1/1/2008
1/1/2008
1/2/2008
1/2/2008
1/2/2008
1/2/2008
1/2/2008
1/2/2008
1/2/2008
1/2/2008
1/2/2008
1/2/2008
1/2/2008
1/2/2008
1/2/2008
1/2/2008
1/2/2008
1/2/2008
1/2/2008
1/2/2008
1/2/2008
1/2/2008
1/2/2008
1/2/2008
1/2/2008

Unit 1
GMW > 100
Average= 0.161
NOxBA
Time Ib/mbiu
0:00 0.195
1:00 0.193
2:00 0.192
3:00 0.19
4:00 0.192
5:00 0.189
6:00 0121
7:00 0.189
8:.00 0.187
9:00 0.183
10:00 0.202
11:00 0.201
12:00 0.202

13:00 0.203
14:00 0.203
15:00 0.2

16:00 0.204
17:00 0.202
18:00 0.2
19:00 0.2
20:00 0.2
21:00 0.2
22:00 0.202
23:00 0.2
.00 0.201
1:00 0.198
2:00 0.198
3:00 0.2
4:00 0.203
5:.00 0.198
6:00 0.198
7:00 0.206
8:00 0.199
9:00 0.199

10:00 0.197
11:00 0.195
12:00 0.186
13:00 0.199
14:00 0.2
15:00 0.199
16:00 0.203
17:00 0.203
18:00 $.203
19:00 0.205
20:00 0.205
22:00 0.201
23:00 0.201

118.3
Load
GMW

120
120
120
120
120
120
120
120
120
121
121
121
121
121
121
111
111
119
119
119
120
120
120
118
120
113
119
119
120
120
120
122
123
122
123
123
i23
122
123
122
122
122
122
123
122
118
120

Date
4/1/2008
4/1/2008
4/1/2008
4/1/2008
4/1/2008
4/1/2008
4/1/2008
4/1/2008
4/1/2008
4/1/2008
4/1/2008
4/1/2008
4/1/2008
4/1/2008
4/1/2008
4/1/2008
4/1/2008
4/1/2008
4/1/2008
4/1/2008
4/1/2008
4/2/2008
4/2/2008
4/2/2008
4/2/2008
4/2/2008
4/2/2008
4/2/2008
4/2/2008
4/2/2008
4/2/2008
4/2/2008
4/2/2008
4/2/2008
4/2/2008
4/2/2008
4/2/2008
4/2/2008
4/2/2008
4/2/2008
4/3/2008
4/3/2008
4/3/2008
4/3/2008
4/3/2008
4/3/2008
4/3/2008

Unit 2

GMW > 244
Average= 0.304 286.1
NOxBA Load
Time ib/mbtu GMW
0:00 0.318 269
1:00 0.335 277
2:00 0.344 277
3:00 0.302 251
4:00 0.315 265
6:00 0.312 272
7:00 0.334 286
8:00 0.322 286
9:00 0.322 284
10:00 0.339 282
11:00 0.367 283
12:00 0.367 282
13:00 0.339 282
14:00 0.367 280
15:00 0.367 282
16:00 0.367 285
17:00 0.367 284
18:00 0.367 284
18:00 0.343 280
20:00 0.331 281
21:00 0.32 280
2:00 0.329 271
3.00 0.392 278
6:00 0.358 274
7:00 0.32 285
8:00 0.328 283
9:00 0.32 270
10:00 0.333 285
11.00 0.329 280
12:00 (.336 278
13:00 0.336 279
14:00 0.344 278
15:00 0.336 278
16:00 0.331 278
17:00 0.34 278
18:.00 0.345 277
19:00 0.347 279
20:.00 0.356 278
21:00 0.36 275
2200 0.364 275
5:00 0.353 259
7:00 0.347 272
8:00 0.368 274
9:00 0.36 275
10:00 0.367 275
15:00 0.316 275
16:00 0.322 289



Date
1/3/2008
1/3/2008
1/3/2008
1/3/2008
1/3/2008
1/3/2008
1/3/2008
1/3/2008
1/3/2008
1/3/2008
1/3/2008
1/3/2008
1/3/2008
1/3/2008
1/3/2008
1/3/2008
1/3/2008
1/3/2008
1/4/2008
1/4/2008
1/4/2008
1/4/2008
1/4/2008
1/4/2008
1/4/2008
1/4/2008
1/4/2008
1/5/2008
1/5/2008
1/5/2008
1/5/2008
1/5/2008
1/5/2008
1/5/2008
1/5/2008
1/5/2008
1/5/2008
1/5/2008
1/5/2008
1/5/2008
1/5/2008
1/5/2008
1/5/2008
1/5/2008
1/5/2008
1/5/2008
1/5/2008

Unit 1

GMW > 100

Average= 0.160 118.3

NOxBA Load

Time Ib/mbtu GMW
5:00 0.191 107
6:00 0.19 115
7:00 0.19 113
8:00 0.349 110

8:00 0.192 109
10:00 0.194 109
11:00 0.197 114
12:00 0.196 110
13:00 0.193 105
15:00 0.204 107
16:00 0.209 115
17:00 0.213 121
18:00 0.216 123
19:00 0.216 123
20:00 0.213 123
21:00 0.214 123
22:00 0.214 123
23:00 0.214 122

0:00 0.215 123

1:00 0.214 123

2:00 0.213 123

3:00 0.212 123

4:00 0.214 123

5:00 0.21 123

6:00 0.214 123

7:00 0.216 123

8:00 0.219 121

0:00 0.194 112
1:00 0.189 114
2:00 0.2 115
3:00 0.201 114
4:00 0.2 115

5:00 0.198 115
6:00 0.199 114
7:00 0.201 114
8:00 0.2 114
8:00 0.195 114
10:00 0.197 114
11:00 0.199 i14

12:00 0.2 114
13:00 0.2 115
14:00 0.2 116

15:00 0.199 116
18:00 0.198 116
17:00 0.2 117
18:00 0.201 117
20:00 0.201 117

Date
4/3/2008
4/3/2008
4/3/2008
4/4/2008
4/4/2008
4/4/2008
4/4/2008
41412008
4/4/2008
4/4/2008
4/4/2008
4/4/2008
4/4/2008
4/4/2008
4/4/2008
4/4/2008
4/4/2008
4/4/2008
4/4/2008
4/4/2008
4/4/2008
4/4/2008
4/4/2008
4/4/2008
4/5/2008
4/5/2008
4/5/2008
4/5/2008
4/5/2008
4/5/2008
4/5/2008
4/5/2008
4/5/2008
4/5/2008
4/5/2008
4/5/2008
4/5/2008
4/5/2008
4/5/2008
4/5/2008
4/5/2008
4/7/2008
4/7/2008
4/7/2008
4/7/2008
4/7/2008
4/7/2008

Unit 2

GMW > 244
Average= 0.303 286.2
NOxBA Load
Time [h/mistu GMW
21:00 0.329 287
22:00 0.334 285
23:00 0.333 284
0:00 0.332 263
1:00 0.331 251
5:00 0.323 261
6:00 0.32 273
7:00 0.331 288
8:00 0.327 288
9:00 0.32 286
10:00 0.32 287
11:00 0.306 289
12:00 0.303 280
13:00 0.305 283
14:00 0.305 291
15:00 0.299 280
16:00 0.298 291
17:00 0.305 290
18:00 0.308 289
19:00 0.319 288
20:00 0.325 288
21:00 0.313 287
22:00 0.317 288
23:00 0.325 287
0:00 0.34 256
6:00 0.319 273
7:00 0.317 267
8:00 0.324 279
9:00 0.325 282
10:00 0.328 287
11:00 0.325 286
12:00 0.318 286
13:00 0.325 285
14:00 0.328 284
15:00 0.326 284
16:00 0.326 284
17.00 0.332 282
18:00 0.331 284
18:00 0.328 285
20:00 0.331 285
21:00 0.335 262
4:00 0.326 273
5:00 0.321 268
7:00 0.32 280
8:00 0.324 278
9:00 0.293 281
11:00 0.271 285



Date
1/6/2008
1/6/2008
1/6/2008
1/6/2008
1/6/2008
1/6/2008
1/6/2008
1/6/2008
1/6/2008
1/6/2008
1/6/2008

1/6/2008

1/6/2008
1/6/2008
1/6/2008
1/6/2008
1/6/2008
1/6/2008
1/6/2008
1/6/2008
1/6/2008
1/6/2008
1/6/2008
1/7/2008
1/7/2008
1/7/2008
1/7/2008
1/7/2008
1/7/2008
1/7/2008
1/7/2008
1/7/2008
1/7/2008
1/7/2008
1/7/2008
1/7/2008
1/7/2008
1/7/2008
1/7/2008
1/7/2008
1/7/2008
1/7/2008
1/7/2008
1/7/2008
1/7/2008
1/7/2008
1/8/2008

Unit 1

GMW > 100

Average= 0.160 118.3
NOxBA  Load

Time Ib/mbtu GMW

1:00 0.204 117
2:00 0.205 117
3:00 0.204 117
4:00 0.206 117
5:00 0.204 117
6:00 0.205 117
7:00 0.207 117
8:00 0.214 118
9:00 0.209 118
10:00 0.21 118
11:00 0.208 116
12:00 0.209 117
13:00 0.206 117
14:00 0.206 117

15:00 0.206 117

16:00 0.204 118
17:00 0.205 117
18:00 0.203 117
19:00 0.202 118
20:00 0.204 118
21:00 0.203 117
22:00 0.203 117
23:00 0.202 117
1:60 0.196 108
2:00 0.199 114
3:00 0.208 118
4:00 0.209 118
5:00 0.207 110
6:00 0.21 1186
7:00 0.213 117
8:00 0.218 117
9:00 0.212 117
10:00 0.214 118
11:00 0.212 118
12:00 0.211 118
13:00 0.213 118
14:00 0.213 117
15:00 0.214 117
16:00 0.214 117
17:00 0.213 117
18:00 0.211 117
19:00 0.211 118
20:00 G.211 118
21:00 0.212 118
22:00 0.213 118
23:00 0.21 118
1:00 0.208 118

Date
4/7/2008
4/7/2008
4/7/2008
4/7/2008
4/7/2008
4/7/2008
4/8/2008
4/8/2008
4/8/2008
4/8/2008
4/8/2008
4/8/2008
4/8/2008
4/8/2008
4/8/2008
4/8/2008
4/8/2008
4/8/2008
4/8/2008
4/8/2008
4/8/2008
4/8/2008
4/8/2008
4/8/2008
4/8/2008
4/8/2008
4/8/2008
4/8/2008
4/8/2008
4/8/2008
4/9/2008
4/9/2008
4/9/2008
4/9/2008
4/9/2008
4/9/2008
4/8/2008
4/9/2008
4/9/2008
4/9/2008
4/9/2008
4/9/2008
4/9/2008
4/9/2008
4/9/2008
4/9/2008
4/9/2008

Unit 2

GMW > 244
Average= 0.303 286.2
NOxBA l.cad
Time Ib/mbiu GMW
16:00 0.309 282
17:00 0.306 282
18:00 0.3 280
19:00 0.287 280
22:00 0.284 280
23:00 0.307 285
0:00 0.321 285
1:00 0.316 285
2:00 0.302 285
3:00 0.298 285
4:00 0.305 285
5:00 0.308 285
6:00 0.304 285
7:00 0.305 294
8:00 0.307 294
9:00 0.308 289
10:00 0.32 288
11:00 0.31 284
12:00 0.306 282
13:00 0.306 285
14;00 0.291 288
15:00 0.278 283
16:00 0.268 285
17:00 0.295 282
18:00 0.317 278
19:00 0.303 2786
20:00 0.313 278
21:00 0.303 280
22:00 0.315 278
23:00 0.316 278
0:00 0.318 279
1:00 0.31 281
2:00 0.313 282
3:00 0.297 272
4:00 0.29 276
5:00 0.31 279
6:00 0.31 278
7:00 0.324 277
8:00 0.305 280
9:00 0.288 272
10:00 0.29 271
11:00 0.275 273
12:00 0.274 272
13:00 0.26 276
14:00 0.258 263
15:00 0.27 276
17:00 0.233 281



Date
1/8/2008
1/8/2008
1/8/2008
1/8/2008
1/8/2008
1/8/2008
1/8/2008
1/8/2008
1/8/2008
1/8/2008
1/8/2008
1/8/2008
1/8/2008
1/8/2008
1/8/2008
1/8/2008
1/8/2008
1/8/2008
1/9/2008
1/9/2008
1/2/2008
1/8/2008
1/9/2008
1/9/2008
1/9/2008
1/9/2008
1/9/2008
1/9/2008
1/9/2008
1/9/2008
1/8/2008
1/8/2008
1/9/2008
1/9/2008
1/9/2008
1/8/2008
1/9/2008
1/9/2008
1/9/2008
1/9/2008
1/8/2008
1/9/2008

1/10/2008
1/10/2008
1/10/2008
1/10/2008
1/10/2008

Unit 1
GMW > 100
Average= 0.160 118.3
NOxBA  Load
Time Ib/mbty GMW
6:00 0.205 118
7:00 0.2 118
8:00 0.203 118
9:00 0.199 118
10:00 0.201 118
11:00 0.2 118
12:00 0.201 118
13:00 0.203 118
14:00 0.202 118
15:00 0.202 118
16:00 0.201 118
17:00 0.201 117
18:00 0.201 118
19:00 0.201 117
20:00 0.202 118
21:00 0.201 118
22:00 0.2 118
23:00 0.208 117
0:00 0.209 117
1:00 0.207 117
2:00 0.206 118
3:00 0.204 117
4:00 0.202 118
5:00 0.201 117
£:00 0.2 118
7:00 0.208 118
8:00 0.211 118
3:00 0.204 118
10:00 0.206 118
11:00 0.21 118
12:00 0.208 118
13:00 0.207 118
14:00 0.208 118
15:00 0.207 118
16:00 0.206 118
17:00 0.203 118
18:00 0.204 118
19:00 0.203 118
20:00 0.202 118
21:00 0.201 118
22:00 0.202 118
23:00 0.202 118
0:00 0.201 118
1:00 0.2 118
2:00 0.2 118
3:00 0.198 118
5:00 0.196 118

Date
4/9/2008
4/9/2008

4/10/2008
4/10/2008
4/10/2008
4/10/2008
4/10/2008
410/2008
4/10/2008
4/10/2008
4/10/2008
4/10/2008
4/10/2008
4/10/2008
4£/10/2008
4/10/2008
4/10/2008
4/10/2008
4/10/2008
4/10/2008
4/10/2008
4/10/2008
4/10/2008
4/10/2008
4/10/2008
4/10/2008
4/11/2008
4/11/2008
4/11/2008
4/11/2008
4/11/2008
4/11/2008
4/11/2008
4/11/2008
4/11/2008
4/11/2008
4/11/2008
4/11/2008
4/11/2008
4/11/2008
4/11/2008
4/11/2008
4/11/2008
4/11/2008
4/11/2008
4/11/2008
4/11/2008

Unit 2

GMW > 244
Average= 0.303 286.2
NOxBA  Load
Time lb/mbtu GMW
22:00 0.24 281
23:00 0.242 282
0:00 0.241 282
1:00 0.242 284
2:00 0.248 284
3:00 0.24 284
4:00 0.24 285
5:00 0.241 285
6:00 0.244 285
7:00 0.242 284
8:00 0.232 275
9:00 0.24 275
10:00 0.234 275
11:00 0.234 274
12:00 0.256 273
13:00 0.226 281
14:00 0.222 281
15:00 0.219 281
16:00 0.219 275
17:00 0.271 272
18:00 0.233 265
19:00 0.241 270
20:00 0.249 275
21:00 0.242 274
22:00 0.218 273
23:00 0.223 273
0:00 0.197 273
1:00 0.192 277
2:00 0.202 286
3:00 0.196 293
4:00 0.188 292
5:00 0.191 291
6:00 0.194 291
7:00 0.188 290
8:00 0.197 293
9:00 0.193 298
10:00 0.19 298
11:00 0.185 297
12:00 0.192 291
13:00 0.187 292
14:00 0.181 292
15:00 0.176 203
16:00 017 294
17:00 0.174 293
18:00 0.176 289
19:00 0.18 277

21:00 0.256 299



Daie
1/10/2008
1/10/2008
1/10/2008
1/10/2008
1/10/2008
1/10/2008
1/10/2008
1/10/2008
1/10/2008
1/10/2008
1/10/2008
1/10/2008
1/10/2008
1/10/2008
1/11/2008
1/11/2008
1/11/2008
1/11/2008
1/11/2008
1/11/2008
1/11/2008
1/11/2008
1/11/2008
1/11/2008
1/11/2008
1/11/2008
1/11/2008
1/11/2008
1/11/2008
1/11/2008
1/11/2008
1/11/2008
1/11/2008
1/11/2008
1/11/2008
1/12/2008
1/12/2008
1/12/2008
1/12/2008
1/12/2008
1/12/2008
1/12/2008
1/12/2008
11272008
1/12/2008
1/12/2008
1/12/2008

Unit 1

GMW = 100

Average= 0.160 118.3

NOxBA  Load

Time lb/mbtu GMW
10:00 0.182 118
11:00 0.181 118
12:00 0.178 118
13:00 0.18 118
14:00 0.179 118
15:00 0.178 118
16:00 0.189 118
17:00 0.186 118
18:00 0.185 118
19:00 0.184 118
20:00 0.181 118
21:00 0.181 118
22:00 0.181 118

23:00 0.182 118
0:00 0.181 118
1:00 0.19 118
2:00 0.19 118
3:00 0.188 118
4:00 0.19 117

6:00 0.192 118
7:00 0.201 115
10:00 0.19 115
11:00 0.193 117
12:00 0.189 117
13:00 0.198 118
14:00 0.196 118
15:00 0.195 118
16:00 0.205 119
17:00 0.204 119
18:00 0.203 119
19:00 0.205 118
20:00 0.209 118
21:00 0.212 119
22:00 0.211 118
23:00 0.212 118
0:00 0.211 118
1:00 0.211 118
2:00 0.213 117
3:00 0.212 117
4:00 0.211 118
5:00 0.208 117
6:00 0.206 117
7:00 0.212 117
8:00 0.204 117
§:00 0.207 117
10:00 0.207 117
12:00 0.208 117

Date
4/12/2008
4/12/2008
4/12/2008
4/12/2008
4/12/2008
4/12/2008
4/12/2008
4/12/2008
4/12/2008
4/12/2008
4/12/2008
4/12/2008
4/12/2008
4/12/2008
4/12/2008
4/12/2008
4/12/2008
4/12/2008
4/12/2008
4/12/2008
4/12/2008
4/12/2008
4/13/2008
4/13/2008
4/13/2008
4/13/2008
4/13/2008
4/13/2008
4/13/2008
4/13/2008
4/13/2008
4/13/2008
4/13/2008
4/13/2008
4/13/2008
4/13/2008
4/13/2008
4/13/2008
4/13/2008
4/13/2008
4/13/2008
4/13/2008
4/14/2008
4/14/2008
4/14/2008
4/14/2008
4/14/2008

Unit 2

GMW » 244
Average= 0.304 286.2
NOxBA  Load
Time b/mbtu GMW
2:00 0.238 288
3:00 0.228 277
4:00 0.227 275
5:00 0.239 286
6:00 0.223 262
7:00 0.226 280
8:00 0.241 295
9:00 0.18 293
10:00 0.173 294
11:00 0171 292
12:00 0178 292
13:00 0175 292
14:00 0.17¢9 291
15:00 0.187 290
16:00 0.18 288
17.00 0.176 290
18:00 0.173 293
15:00 0.18 290
20:00 0.185 293
21:00 0.183 291
22:00 0.185 291
23:00 0.182 294
0:00 0.1g 285
1:00 0.221 258
3:00 0.199 271
7:00 0.233 284
8:.00 0.194 295
9:00 0.188 294
10:00 0.176 294
11:00 0.166 295
12:00 0171 296
13:00 0.168 293
14:00 0.169 296
15:00 0.172 292
16:00 0.166 295
17:00 0.173 293
18:00 0.171 293
19:00 0174 286
20:00 0.178 284
21:.00 0.174 284
22:00 0177 283
23:00 0.188 282
0:00 0.175 278
1:00 0.168 262
5:00 0.196 283
6:00 0.208 269
8:00 0.175 289



Date
1/12/2008
1/12/2008
1/12/2008
1/12/2008
1/12/2008
1/12/2008
112/2008
1/13/2008
1/13/2008
1/13/2008
1/13/2008
1/13/2008
1/13/2008
1/13/2008
1/13/2008
1/13/2008
1/13/2008
1/13/2008
1/13/2008
1/13/2008
1/13/2008
1/13/2008
1/13/2008
1/13/2008
1/13/2008
1/13/2008
1/13/2008
1/13/2008
1/18/2008
1/13/2008
1/13/2008
1/14/2008
1/14/2008
1/14/2008
1/14/2008
1/14/2008
1/14/2008
1/14/2008
1/14/2008
1/14/2008
1/14/2008
1/14/2008
1/14/2008
1/14/2008
1/14/2008
1/14/2008
1/14/2008

Unit 1
GMW > 100
Average= 0.159 1183
NOxBA  Load
Time Ib/mbty GMW
17:00 0.201 117
18:00 0.201 117
19:00 0.201 117
20:00 0.202 117
21:00 0.203 117
22:00 0.201 117
23:00 0.197 117
0:00 0.196 117
1:00 0.195 117
2:00 0.185 117
3:00 0.193 117
4:00 0.192 117
5:00 0.191 117
6:00 0.189 117
7:00 0.198 117
8:00 0.19 117
9:00 0.192 117
10:00 0.196 117
11:00 0197 117
12:00 0.197 117
13:00 0.197 117
14.00 0.195 117
15:00 0.193 117
16:00 0.191 117
17:00 0.192 117
18:00 0.19 117
19:00 0.189 117
20:00 0.188 117
21:00 0.188 117
22:00 0.189 117
23:00 0.188 117

0:00 0.189 117
1:00 0.19 117
2:00 0.189 117
3:00 0.189 17
4:00 0.19 117
5:00 0.19 117
6:G0 0.19 117

7:00 0.192 117
8:00 0.194 118
8:00 0.161 118
10:00 0.18 118
11:00 0.193 118
12:00 0.197 118
13:00 0.196 118
14:00 0.195 118
15:00 0.197 118

Daie
4/14/2008
4/14/2008
4/14/2008
4/14/2008
4/14/2008
4/14/2008
4/14/2008
4/14/2008
4/14/2008
4/14/2008
4/14/2008
4/15/2008
4/15/2008
4/15/2008
4/15/2008
4/15/2008
4/15/2008
4/15/2008
4/15/2008
4/15/2008
4/15/2008
4/15/2008
4/15/2008
4/15/2008
4/15/2008
4/15/2008
4/15/2008
4/15/2008
41152008
4/15/2008
4/15/2008
4/15/2008
4/15/2008
4/15/2008
4/15/2008
4/16/2008
4/16/2008
4/16/2008
4/16/2008
4/16/2008
4/16/2008
4/16/2008
4/16/2008
4/16/2008
4/16/2008
4/16/2008
4/16/2008

Unit 2

GMW > 244
Average= 0.305 286.2
NOxBA Load
Time Ib/mbtu GMW
13:00 0.174 285
14:00 0.164 285
15:00 0.17 284
16:00 0.175 287
17:00 0.172 280
18:00 0.18 284
19:00 0.192 266
20:00 0.173 275
21:00 0.182 273
22:00 0177 280
23:00 0.178 281
0:00 0177 281
1:00 0.177 280
2:00 0175 282
3:00 0175 282
4:00 0172 281
5:00 0.177 281
6:00 0.171 280
7:00 0.165 279
8:00 0.148 269
9:00 0.153 271
10:00 0.166 279
11:00 0.193 282
12:00 0.194 277
13:00 0.184 283
14:00 0.185 284
15:00 0.176 285
16:00 0.164 285
17:00 0.172 284
18:00 0.17 284
19:00 0.175 285
20:00 0.179 284
21:00 0.176 284
22:00 0.177 284
23:00 0.17 284
0:00 0.172 286
1:00 0.172 281
2:00 0.187 246
8:00 0174 280
7.00 0.171 285
8:00 0.168 286
9:00 0.16 286
10:00 0.159 294
11:00 0.16 291
12:00 0.161 293
13:00 0.169 292
14:00 0172 293



Date
1/14/2008
1/14/2008
1/14/2008
1/15/2008
1/15/2008
1/15/2008
1/15/2008
1/15/2008
1/15/2008
1/15/2008
1/15/2008
1/15/2008
1/15/2008
1/15/2008
1/15/2008
1/15/2008
1/15/2008
1/15/2008
1/15/2008
1/15/2008
1/15/2008
1/15/2008
1/15/2008
1/15/2008
1/15/2008
1/15/2008
1/15/2008
1/16/2008
1/16/2008
1/16/2008
1/16/2008
1/16/2008
1/16/2008
1/16/2008
1/16/2008
1/16/2008
1/16/2008
1/16/2008
1/16/2008
1/16/2008
1/16/2008
1/16/2008
1/16/2008
1/16/2008
1/16/2008

1/16/2008
1/ T1/20UB

Unit 1

GMW > 100

Average= 0159 118.3
NOxBA  Load

Time [b/mbtu GMW

21:00 0.194 118
22:00 0.194 118
23:00 G.194 119
$:00 G.195 118
1:00 0.197 118
2:00 0.196 119
3:00 0.196 118
4:00 0.196 119
5:00 0.195 119
6:00 0.196 119
7:00 0.198 119
8:00 0.199 119
9:00 0.197 119
10:00 0.196 119
11:00 0.197 118
12:00 0.198 119
13:00 0.199 119
14:00 0.197 119
15:00 0.187 119
16:00 0.199 118
17:00 0.189 119
18:00 0.201 119
18:00 0.206 119
20:00 0.206 119
21:.00 0.204 118
22:00 0.205 118

23:00 0.205 119
0:00 0.202 119
1:00 0.2 119
2:00 0.2 119
3:00 0.2 118

4:00 0.195 119
5:00 0.196 119
6:00 0.197 119
7:00 0.198 120

8:00  0.198 120
9:00 0.183 120
10:00 .19 120
11:00 Q.12 120
12:00 0.192 120
13:00 0.19 120

14:00 0.191 120
15:00 0.192 120
16:00 0.19 120
17:00 0.181 120
18:00 0.19 120

<UUu uss 121

Date
4/16/2008
4/18/2008
4/16/2008
4/16/2008
4/17/2008
4/17/2008
4/17/2008
4/17/2008
4/17/2008
4/17/2008
4/17/2008
4/17/2008
4/17/2008
4/17/2008
4/17/2008
4/17/2008
4/17/2008
4/17/2008
4/17/2008
4/17/2008
4/17/2008
4M17/2008
417/2008
4/17/2008
4/17/2008
4/17/2008
4/17/2008
4/17/2008
4/18/2008
4/18/2008
4/18/2008
4/18/2008
4/18/2008
4/18/2008
4/18/2008
4/18/2008
4/18/2008
4/18/2008
4/18/2008
4/18/2008
4/18/2008
4/18/2008
4/18/2008
4/18/2008
4/18/2008

4/19/2008
4/ 1972008

Unit 2
GMW = 244
Average= 0.305 286.3
NOxBA  Load
Time lb/mbtu GMW
20:00 0.203 285
21:00 0.21 294
22:00 0.208 298
23:00 0.203 298
0:00 0.205 298
1:00 0.202 296
2:00 0.205 297
3:00 0.207 296
4:00 0.188 2989
5:00 0.193 296
6:00 0.205 300
7:00 0.188 298
8:00 0.169 297
9:00 0.158 300
10:00 0.159 297
11:00 0.15 294
12:00 0.158 289
13:00 0.158 289
14:00 0.179 290
15:00 0.179 291
16:00 0.183 291
17:00 0.18 291
18:00 0.178 291
19:00 0.18 293
20:00 0.182 293
21:00 0.181 292
22:00 0.198 298
23:00 0.206 299
0:00 0.203 298
1:00 0.205 297
2:00 0.2086 298
3:00 0.208 287
4:00 0.205 297
12:00 0.202 284
13:00 0.185 283
14:00 0.194 2¢1
15:00 0.204 285
16:00 0.227 291
17:00 0.226 289
18:00 0.224 289
19:00 0.226 290
20:00 0.219 290
21:00 0.225 289
22:00 0.222 295
23:00 0.223 297
0:00 0.219 288
210U U.23b pas)st



Date
1/17/2008
1/17/2008
1/17/2008
1/17/2008
1/17/2008
1/17/2008
1/17/2008
1/17/2008
1/17/2008
1/17/2008
1/17/2008
1/17/2008
1/17/2008
1/17/2008
1/17/2008
1/17/2008
1/17/2008
1/17/2008
1/17/2008
1/17/2008
1/17/2008
1/17/2008
1/17/2008
1/18/2008
1/18/2008
1/18/2008
1/18/2008
1/18/2008
1/18/2008
1/18/2008
1/18/2008
1/18/2008
1/18/2008
1/18/2008
1/18/2008
1/18/2008
1/18/2008
1/18/2008
1/18/2008
1/18/2008
1/18/2008
1/18/2008
1/18/2008
1/18/2008
1/18/2008
1/18/2008
1/19/2008

Unit 1
GMW > 100
Average= 0.159
NOxBA
Time ib/mbtu
1:00 0.185
2:00 0.183
3:00 0.184
4:00 0.184
5:00 0.183
8:00 0.182
7:00 0.184
8:00 0.191
9:00 0.188
10:00 0.188
11:00 0.19
12:00 0.191
13:00 0.19
14:00 0.189
15:00 0.188
16:00 0.189
17:00 0.192
18:00 0.194
19:00 0.193
20:00 0.197
21:00 0.204
22:00 0.2
23:00 0.201
0:00 0.201
1:00 0.2
2:00 0.198
3:00 0.199
4:00 0.196
5:00 0.193
6:00 0.193
7:00 0.196
8:00 0.198
9:00 0.192
10:00 0.189
11:00 0.19
13:00 0192
14:00 0.192
15:00 0.19
16:00 0192
17:00 0.183
18:00 0.185
19:00 0.186
20:00 0.188
21:00 0.186
22:00 0.188
23:00 0.193
" 1:00 0.182

118.3
l.oad
GMW

122
122
122
122
122
122
122
122
122
123
122
122
122
123
123
123
123
123
122
123
123
123
123
122
122
122
121
118
118
117
117
117
116
116
113
115
115
115
116
118
118
118
118
118
118
118
118

Date
4/19/2008
4/19/2008
4/19/2008
4/18/2008
4/19/2008
4/19/2008
4/18/2008
4/19/2008
4/19/2008
4/18/2008
4/19/2008
4/19/2008
4/19/2008
4/19/2008
4/19/2008
4/19/2008
4/19/2008
4/20/2008
4/20/2008
4/20/2008

- 4/20/2008

4/20/2008
4/20/2008
4/20/2008
4/20/2008
4/20/2008
4/20/2008
4/20/2008
4/20/2008
4/20/2008
4/20/2008
4/20/2008
4/20/2008
4/20/2008
4/20/2008
4/20/2008
4/20/2008
4/21/2008
4/21/2008
4/21/2008
4/21/2008
4/21/2008
4/21/2008
4/21/2008
4/271/2008
4/21/2008
4/21/2008

Unit 2

GMW > 244
Average= 0.306
NOxBA
Time b/mbtu
7:00 0.241
8:00 0.238
9:00 0.235
10:00 0.236
11:00 0.241
12:00 0.241
13:00 0.243
14:00 0.24
15:00 0.219
16:00 0.204
17:00 0.216
18:00 0.233
18:00 0.232
20:00 0.236
21:00 0.236
22:00 0.236
23:00 0.232
0:00 0.231
1:00 0.23
2:00 0.236
7:00 0.201
8.00 0.254
8:.00 0.338
10:00 0.226
11:00 0.225
12:00 0.232
13:00 0.23
14:00 0.23
15:00 0.229
16:00 0.222
17:00 0.228
18:00 0.229
18:00 0.228
20:00 0.229
21:00 0.239
22:00 0.238
23:00 0.242
0:00 0.244
1:00 0.245
2:00 0.242
3:00 0.241
4:00 0.237
5:00 0.237
6:00 0.239
7:00 0.239
8:00 0.237
10:00 0.239

286.2

252
294
288
288
288
240
290
289
265
282
278
291
289
288
289
291
289
287
291
291
270
291
295
293
283
283
293
293
292
283
283
293
283
294
283
204
293
293
293
293
293
283
202
202
293
295
295



Date
1/18/2008
1/19/2008
1/19/2008
1/19/2008
1/19/2008
1/19/2008
1/19/2008
1/19/2008
1/19/2008
1/19/2008
1/19/2008
1/19/2008
1/19/2008
1/19/2008
1/20/2008
1/20/2008
1/20/2008
1/20/2008
1/20/2008
1/20/2008
1/20/2008
1/20/2008
1/20/2008
1/20/2008
1/20/2008
1/20/2008
1/20/2008
1/20/2008
1/20/2008
1/20/2008
1/20/2008
1/20/2008
1/20/2008
1/20/2008
1/20/2008
1/20/2008
1/20/2008
1/20/2008
1/21/2008
1/21/2008
1/21/2008
1/21/2008
1/21/2008
1/21/2008
1/21/2008
1/21/2008
1/21/2008

Unit 1

GMW = 100

Average= 0.159 118.3
NOxBA  Load

Time [b/mbtu GMW

8:00 0.193 118
9:00 0.195 118
10:60 0.191 118

11:00 0.193 118
12:00 0.192 118
13:00 0.19 118
14:00 0.19 106

17:00 0.188 112
18:00 0.189 116
18:00 0.193 118
20:00 0.194 118
21:00 0.196 118
22:00 0.198 118
23:00 0.194 104
0:00 0.193 107
1:00 0.188 118
2:00 0.19 118
3:00 0.189 118
4:00 0.186 118
5:00 0.183 118
6:00 0.182 118
7:00 0.193 118
8:00 0.209 118
9:00 0.207 118
10:00 0.208 118
11:00 0.206 118
12:00 0.202 118
13:00 0.2 118
14:00 0.201 118
15:00 0.201 118
16:00 0.203 118
17:00 0.203 118
18:00 0.204 118
19:00 0.202 118
20:00 0.199 118
21:00 0.198 118
22:00 0.201 118
23:00 0.205 118
0:00 0.205 118
1:00 0.204 118
2:00 0.204 118
3:00 0.205 118
4:00 0.204 118
5:00 0.205 119
6:00 0.204 119
7:00 0.206 118
9:00 0.207 119

Date
4/21/2008
4/21/2008
4/21/2008
4/21/2008
4/21/2008
4/21/2008
4/21/2008
4/21/2008
4/22/2008
4/22/2008
4/22/2008
4/22/2008
4/22/2008
4/22/2008
4/22/2008
4/22/2008
4/22/2008
4/22/2008
4/22/2008
4/22/2008
4/22/2008
4/22/2008
4/22/2008
4/22/2008
4/22/2008
4/22/2008
4/22/2008
4/22/2008
4/22/2008
4/22/2008
4/22/2008
4/23/2008
4/23/2008
4/23/2008
4/23/2008
4/23/2008
4/23/2008
4/23/2008
4/23/2008
4/23/2008
4/23/2008
4/23/2008
4/23/2008
4/23/2008
4/23/2008
4/23/2008
4/23/2008

Unit 2

GMW > 244
Average= 0.307 286.2
NOxBA Load
Time b/mbtu  GMW
15:00 0.234 295
16:00 0.234 295
17:00 0.236 295
18:00 0.235 295
19:00 0.225 294
20:00 0.214 296
21:00 0.21 297
22:00 0.201 265
1.00 0.389 284
2:00 0.237 281
3:00 0.203 246
4:.00 0.227 265
5:00 0.249 285
£:00 0.248 285
7:.00 0.257 296
8:00 0.334 296
9:00 0.273 295
10:00 0.273 294
11:00 0.265 294
12:00 0.273 293
13:00 0.277 291
14:00 0.257 296
15:00 0.258 295
16:00 0.251 296
17:00 0.254 296
18:00 0.254 296
19:00 0.258 295
20:00 0.266 297
21:.00 0.265 296
22:00 0.267 298
23:.00 0.262 297
0:.00 0.257 296
1:00 0.253 292
2:.00 0.263 296
3:.00 0.266 296
4:00 0.261 297
5.00 0.264 298
8:00 0.235 298
7:00 0.244 297
8:00 0.273 299
9:00 0.279 297
10:00 0.254 298
11:00 0.273 290
12:00 0.296 291
13:00 0.23 283
14:00 0.251 293
16:00 0.241 296



Date
6/1/2008
6/1/2008
6/1/2008
6/1/2008
6/1/2008
6/1/2008
6/1/2008
6/1/2008
6/1/2008
6/1/2008
6/2/2008
6/2/2008
6/2/2008
6/2/2008
6/2/2008
6/2/2008
6/2/2008
6/2/2008
6/2/2008
6/2/2008
6/2/2008
6/2/2008
6/2/2008
6/2/2008
6/2/2008
6/2/2008
6/2/2008
6/2/2008
6/2/2008
6/3/2008
6/3/2008
6/3/2008
6/3/2008
6/3/2008
6/3/2008
B/3/2008
6/3/2008
6/3/2008
6/3/2008
6/3/2008

Unit 4

GMW = 340
Average= 0.182 395.3
NOxBA Load
Time [b/mbiu GMW
13:00 0.301 360
14:00 0.297 373
15:00 0.299 373
16:00 0.293 374
17:00 0.285 374
18:00 0.299 374
19:00 0.297 374
20:00 03 375
21:00 0.298 373
22:00 0.299 374
5:00 0.322 351
6:00 0.262 411
7:00 0.289 408
8:00 0.27 405
2:00 0.273 409
10:00 0.263 410
11:00 0.264 412
12:00 0.263 410
13:00 0.261 410
14:00 0.262 411
15:00 0.262 410
16:00 0.263 408
17:00 0.262 409
18:00 0.263 409
19:00 0.265 412
20:00 0.266 412
21:00 0.268 407
22:00 0.269 411
23:00 0.311 352
0:00 0.304 361
3:00 0.317 359
4:00 0.308 368
6:00 0.3 380
7:00 0.313 302
8:00 0.295 384
3:00 0.153 399
10:00 0.147 406
11:00 0.144 406
12:00 0.147 407

14:00 0.147 406



Date
6/3/2008
6/3/2008
6/3/2008
6/3/2008
6/3/2008
6/4/2008
6/4/2008
6/4/2008
6/4/2008
6/4/2008
6/4/2008
6/4/2008
6/4/2008
6/4/2008
6/4/2008
6/4/2008
6/4/2008
6/4/2008
6/4/2008
6/4/2008
6/4/2008
6/4/2008
6/4/2008
6/4/2008
6/4/2008
6/4/2008
6/4/2008
6/4/2008
6/4/2008
6/5/2008
8/5/2008
6/5/2008
6/5/2008
6/5/2008
6/5/2008
6/5/2008
6/5/2008
6/5/2008
6/5/2008
6/5/2008
6/5/2008
6/5/2008
6/5/2008
6/5/2008
6/6/2008
6/6/2008

6/11/2008

Unit 4

GMW > 340

Average= 0.181

NOxBA

Time ib/mbtu
18:00 0.29
20:00 0.27
21:00 0.173

22:00 0.147
23:00 0.28
0:00 0.269
1:00 0.269
2:00 0.267
3:00 0.263
4:00 0.265
5:00 0.25
6:00 0.247
7:00 0.268
8:00 0.257
9:00 0.177
10:00 0.144
11:00 0.14

12:00 0.139
13:00 0.142
14:00 0.146
15:00 0.148
16:00 0.153

17:00 0.181
18:00 0.244
19:00 0.271
20:00 0.269

21:00 0.246
22:00 0.268
23:.00 0.274
0:00 0.27
1:00 0.276

11:00 0.259
12:00 0.262
13:00 0.294
14:00 0.295
15:00 0.296
16:00 0.291
17:00 0.294
18:00 0.297
19:00 0.301
20:00 0.289
21:00 0.263

22:00 0.272
23:00 0.286
0:00 0.281
1:00 0.281

12:00 0.229

395.3
Load
GMW

379
402
409
409
386
377
378
378
381
384
400
408
408
400
385
408
408
408
407
407
405
404
405
405
374
377
403
386
379
378
371
399
394
360
360
360
360
359
360
361
380
401
391
379
379
378
381



Date
6/12/2008
6/12/2008
6/12/2008
6/12/2008
6/12/2008
6/12/2008
6/12/2008
6/12/2008
6/12/2008
6/12/2008
6/12/2008
6/12/2008
6/12/2008
6/12/2008
6/12/2008
6/12/2008
6/13/2008
6/13/2008
6/13/2008
6/13/2008
6/13/2008
6/13/2008
6/13/2008
6/13/2008
6/13/2008
6/13/2008
6/13/2008
6/13/2008
6/13/2008
6/13/2008
6/13/2008
6/13/2008
6/13/2008
6/13/2008
6/13/2008
6/16/2008
6/16/2008
6/16/2008
6/16/2008
6/16/2008
6/16/2008
6/16/2008
6/17/2008
6/17/2008
6/17/2008
6/17/2008
6/17/2008

Unit 4

GMW > 340
Average= 0.181 395.4
NOxBA Load
Time ib/mbtu GMW
8:00 0.309 404
9:.00 0.304 415
10:00 0.304 432
11:00 0.228 436
12:00 0.228 418
13:00 0.295 407
14:00 0.305 403
15:00 0.303 402
16:00 0.298 402
17:00 0.302 3386
18:00 0.302 379
19:00 0.307 379
20:00 0.311 397
21:00 0.307 411
22:00 0.31 406
23:00 0.32 380
0:00 0.317 380
1:00 0.315 380
2:00 0.313 380
3:00 0.319 380
4:00 0.318 380
5:00 0.317 370
9:00 0.327 405
10:00 0.322 404
11:00 0.219 411
12:00 0.151 411
13:00 0.165 411
14:00 0.17 411
15:00 0.177 411
16:00 0.175 411
17:00 0.175 405
18:00 0.175 350
19:00 0.16 350
20:00 0.161 350
21:00 0.158 350
14:00 0.151 368
15:00 0.149 350
19:00 0.146 350
20:00 0.143 368
21:00 0.144 370
22:00 0.145 370
23:00 0.153 369
0:00 0.159 370
1:00 0.161 370
2:00 0.168 370
3:00 0.165 370
5:00 0.17 370



Date
6/17/2008
8/17/2008
6/17/2008
6/17/2008
6/17/2008
6/17/2008
6/17/2008
B6/17/2008
6/17/2008
6/17/2008
6/17/2008
6/17/2008
8/17/2008
6/18/2008
6/18/2008
6/18/2008
6/18/2008
6/18/2008
6/18/2008
6/18/2008
6/18/2008
6/18/2008
£6/18/2008
6/18/2008
6/18/2008
6/18/2008
6/18/2008
6/18/2008
6/18/2008
6/18/2008
6/19/2008
6/19/2008
6/19/2008
6/19/2008
6/19/2008
6/19/2008
6/19/2008
6/20/2008
6/20/2008
6/20/2008
6/20/2008
6/20/2008
6/20/2008
6/20/2008
6/20/2008
6/20/2008
6/20/2008

Unit 4

GMW > 340
Average= 0.180 395.5
NOxBA Load
Time Ib/mbtu GMW
10:00 0.158 410
11:00 0.165 411
12:00 0.167 - 411
13:00 017 411
14:00 0.181 411
15:00 0.186 411
16:00 0177 411
17:00 0.183 408
18:00 0.157 404
18:00 0.173 411
20:00 0.168 411
21:.00 0177 411
22:00 0.162 411
1:.00 0.15 374
4:00 0.155 367
7:00 0.129 407
8:00 0.147 410
2:00 0.176 411
10:00 0.155 354
11:00 0.148 371
12:00 0.148 380
13:00 0.288 380
14:00 0.155 380
15:00 0.153 373
16:00 0.141 370
18:00 0.158 362
19:00 0.2 409
20:00 0.192 408
21:.00 0.2 390
22:00 0.172 392
14:00 0.145 373
15:00 0.152 388
16:00 0.176 407
17:00 0.143 370
18:00 0.137 367
21:00 0.16 397
22:00 0.166 392
3:00 0.151 351
4:00 0.142 348
7:00 0.143 358
8:00 0.285 375
9:00 0.176 407
10:00 0.173 406
11:00 0.167 406
12:00 0.146 375
13:00 0.149 367

14:00 0.1581 362



Date
6/20/2008
6/20/2008
6/20/2008
6/20/2008
6/21/2008
6/21/2008
6/21/2008
6/21/2008
6/21/2008
6/21/2008
6/21/2008
6/21/2008
6/21/2008
6/21/2008
6/21/2008
6/21/2008
6/21/2008
6/21/2008
6/21/2008
6/21/2008
6/21/2008
6/21/2008
6/21/2008
6/21/2008
6/21/2008
6/21/2008
6/21/2008
6/21/2008
6/22/2008
6/22/2008
6/22/2008
6/22/2008
6/22/2008
6/22/2008
6/22/2008
6/22/2008
6/22/2008
6/22/2008
6/22/2008
6/22/2008
6/22/2008
6/22/2008
6/22/2008
6/22/2008
6/22/2008

6/22/2008
b/ 22j2UUs

Unit4

GMW > 340
Average= 0.180
NOxBA
Time ih/mbtu
20:00 0.153
21:00 0.142
22:00 0.14
23:00 0.142
0:00 0.142
1:00 0.143
2:00 0.142
3:00 0.14
400 0.139
5:00 0.138
6:00 0.139
7:00 0137
8:00 0.137
9:00 0.134
10:00 0.155
11:00 0.182
12:00 0.161
13:00 0.161
14:00 0.165
15:00 0.164
16:00 0.164
17:00 0.182
18:00 0.159
19:00 0.161
20:00 0.166
21:00 0.161
22:00 0.161
23:00 0.161
0:00 0.156
1:00 0.136
2:00 0.149
3:00 0.14
4:00 0.157
5:00 0.135
7:00 0.165
8:00 0.156
§:00 0.125
10:00 0.143
11:00 0.157
12:00 0.142
13:00 0.156
14:00 0.154
15:00 0.15
16:00 0.152
17:00 0.147
18:00 0.141
2U:0U U147

395.5

383
383
383
383
384
384
358
354
354
353
344
363
372
347
397
404
405
405
405
404
404
404
405
404
405
405
404
404
404
381
391
384
402
371
401
404
386
394
404
381
404
394
391
390
373

372
S



Date
6/23/2008
6/23/2008
6/23/2008
6/23/2008
6/23/2008
6/23/2008
6/23/2008
6/23/2008
6/23/2008
6/23/2008
6/23/2008
6/23/2008
6/23/2008
6/23/2008
6/23/2008
6/23/2008
6/23/2008
6/23/2008
6/23/2008
6/23/2008
6/23/2008
6/24/2008
6/24/2008
6/24/2008
6/24/2008
6/24/2008
6/24/2008
6/24/2008
6/24/2008
6/24/2008
6/24/2008
6/24/2008
6/24/2008
6/24/2008
6/24/2008
6/24/2008
6/24/2008
6/24/2008
6/24/2008
6/24/2008
6/24/2008
6/25/2008
6/25/2008
6/25/2008
6/25/2008
6/25/2008
6/25/2008

Unit 4

GMW > 340
Average= 0.181
NOxBA
Time Ib/mbtu
1:00 0.142
2:00 0.144
3:00 0.15
4:00 0.145
5:00 0.142
6:00 0.146
7:00 0.152
9:00 0.146
10:00 0.156
11:00 0.152
12:00 0.153
13:00 0.155
14:00 0.163
15:00 0.147
16:00 0.162
17:00 0.166
18:00 0.175
19:00 0.164
21:00 0.19
22:00 0.196
23:00 0.182
0:00 0.184
1:00 0.164
2:00 0.18t
3:00 0.202
4:00 0.205
5:00 0.196
6:00 0.21
7:00 0.162
8:00 0.167
13:00 0.152
14:00 0.158
15:00 0.19
16:00 0.195
17:00 0.194
18:00 0.195
19:00 0.195
20:00 0.198
21:00 0.201
22:00 0.203
23:00 0.171
3:00 0.187
4:00 0.194
5:00 0.196
10:00 0.189
11:00 0.176
13:00 0.209

395.6

353
354
377
364
359
381
374
357
359
359
367
370
388
397
394
380
381
360
388
394
385
384
356
378
395
393
386
392
357
359
346
373
403
405
405
405
405
404
405
405
360
374
383
380
368
348
405



Date
6/25/2008
6/25/2008
6/25/2008
6/25/2008
6/25/2008
6/26/2008
6/26/2008
6/26/2008
6/26/2008
6/26/2008
6/26/2008
6/26/2008
6/26/2008
6/26/2008
6/26/2008
8/26/2008
6/26/2008
6/26/2008
6/26/2008
6/27/2008
6/27/2008
6/27/2008
6/27/2008
6/27/2008
6/27/2008
6/27/2008
6/27/2008
6/27/2008
6/27/2008
6/27/2008
6/27/2008
6/27/2008
6/27/2008
6/27/2008
6/27/2008
6/28/2008
6/28/2008
6/28/2008
6/28/2008
6/28/2008
6/28/2008
6/28/2008
6/28/2008
6/28/2008
6/28/2008
6/28/2008
6/28/2008

Unit 4

GMW > 340
Average= 0.181
NOxBA
Time [B/mbtu
19:00 0.191
20:00 0.211
21:00 0.232

22:00 0.236
23:00 0.221
0:00 0.219
1:00 0.215
2:00 0.218
3:00 0.22
4:00 0.215
5:00 0.19

16:00 0.297
17:00 0.254
18:00 0.256
18:00 0.223
20:00 0.227
21:00 0.224

22:00 0.201
23:00 0.192
0:00 0.169
7:00 0.162
8:00 0.16
$:00 0.159
10:00 0.159

11:00 0.185
14:00 0.168
15:00 0.175
16:00 0.267
17:00 0.267
18:00 0.267
19:00 0.267

20:00 0.267
21:00 0.267
22:00 0.267
23:00 0.267
0:00 0.18
3:00 0.174
4:00 0.165
8:.00 0.157
$:00 0.161

10:00 0.182
11:00 0.193
12:00 0.196
13:00 0.198
14:00 0.209
15:00 0.195
17:00 0.214

395.7
Load
GMW

363
379
404
405
385
382
381
380
381
381
349
410
423
431
379
389
400
382
392
352
350
355
355
358
375
348
360
369
370
369
360
361
347
355
354
363
365
348
349
353
364
366
380
385
400
375
402



Date
6/28/2008
6/28/2008
6/29/2008
6/29/2008
6/29/2008
6/28/2008
6/29/2008
6/29/2008
6/29/2008
6/29/2008
6/29/2008
6/29/2008
6/29/2008
6/29/2008
6/29/2008
£6/28/2008
6/29/2008
6/29/2008
6/29/2008
6/29/2008
6/30/2008
6/30/2008
6/30/2008
8/30/2008
8/30/2008
6/30/2008
6/30/2008
6/30/2008
6/30/2008
6/30/2008
6/30/2008
6/30/2008
6/30/2008
6/30/2008
6/30/2008
6/30/2008
6/30/2008
6/30/2008
6/30/2008

Unit 4

GMW > 340
Average= 0.180 395.8
NOxBA Load
Time Ib/mbtu GMW
22:00 0.208 401
23:00 0.206 400
0:00 0.171 355
1:00 0.17 354
2:00 0.171 353
7:00 0.18 343
9:00 0.193 369
10:00 0.228 402
11:00 0.233 402
12:00 0.227 401
13:00 0.204 368
14:00 0.216 373
15:00 0.214 375
16:00 0.193 344
18:00 0.207 358
19:00 0.23 380
20:00 0.219 378
21:00 0.209 361
22:00 0.209 369
23:00 0.192 355
1:00 0.185 345
3:00 0.195 359
4:00 0.199 369
5:00 0.191 351
8:00 0.206 373
9:00 0.207 377
10:00 0.204 380
11:00 0.213 391
12:00 0.206 390
13:00 0.215 402
14:00 0.19 361
15:00 0.187 355
16:00 0.197 373
17:00 0.195 367
19:00 0.2 365
20:00 0.205 378
21:00 0.2 380
22:00 0.199 382

23:00 0.18 350



Attachment — D

Recent Permitted Unit Emission Limits
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Attachment - E

RACT / BACT PM-10 Permit Limits

14



| Pollutant Information | RACT/BACT/LAER Clearinghouse | Clean Air Technology Cent... Page 1 of 2

g //cfpui:i epa.gov/rblc/cfm/POLTDETL.CFM?facnum=257048poltnum=1352968procnum=102795
\ Last updated on Friday, May 29th, 2008.
Technology Transfer Network

Clean Air Technology Center -
RACT/BACT/LAER Clearinghouse

You are here: EPA Home  Air & Radiation TINWeb - Technology Transfer Network Clean
Air Technology Center RACT/BACT/LAER Clearinghouse RBLC Basic Search  RBLC Search
Results Poilutant Information

Pollutant Information

Click on the Process Information button to see more information about the
process associated with this pollutant.
Or click on the Process List button to return to the list of processes.

RBLC ID:MT-0022
Corporate/Company: BULL MOUNTAIN DEV. COMPANY
Facility Name: BULL MOUNTAIN, NO. 1, LLC - ROUNDUP POWER PROJECT
Process: BOILER, PC NO. 2

Pollutant: Particulate matter, CAS Number: PM
filterable < 10 u (FPM10)

rpollution Prevention/Add-on Control Eguipment/Both/No Controls Feasible: A
P2/Add-on Description: FABRIC FILTERS

Test Method: Unspecified EFA/OAR Methods |

Estimated % Efficiency: 99.820
Compliance Verified:

EMISSION LIMITS:

Basis: BACT-PSD
Other Applicable Regquirements:

Other Factors Influence Decision:

Emission Limit 1: 60.2000 LB/H
Emission Limit 2: 0.0150 LB/MMBTU
Standardized: G.0150 LB/MMBTU
COST DATA: Verified by Agency? Yes

http://cfpub.epa.gov/rble/cfm/POLTDETL.CEM 2facnum=25704&poltnum=135296&proc...  5/29/2009



| Pollutant Information | RACT/BACT/LAER Clearinghouse | Clean Air Technology Cent... Page | of 2

'//cfpub epa.gov/rbic/cfm/POLTDETL.CFMfacnum=25837&poltnumi=136206&procnum=103094
Last updated on Friday, May 28th, 2009,
Technology Transfer Network

Clean Air Technology Center -
RACT/BACT/LAER Clearinghouse

You are here; EPA Home  Air & Radiation TTNWeb - Technology Transfer Network  Clean
Air Technology Center RACT/BACT/LAER Clearinghouse RBLC Basic Search  RBLC Search
Results  Pollutant iInformation

Pollutant Information

Click on the Process Information button to see more information about the
process associated with this pollutant.
Or chck on the Process List button to return to the list of processes.

e

RBLC ID: MT-0027
Corporate/Company: ROCKY MOUNTAIN POWER, INC.
Facility Name: HARDIN GENERATOR PROIECT
Process: BOILER, PULVERIZED COAL-FIRED

Pollutant: Particulate matter, CAS Number: PM
filterable < 10 pu (FPM10)

Pollution Prevention/Add-on Control Equipment/Both/No Controls Feasible: A
P2/Add-on Description: MULTICLONE USED IN CONJUNCTION WITH WET SCRUBBER

Test Method: Unspecified TEPA/OAR Methods |

Estimated % Efficiency:

Compliance Verified:

EMISSION LIMITS:

Bagis: Other Casgse-by-Case
Other Applicable Reguirements:

Other Factors Influence Decision:

Emission Limit 1: 0.0150 LB/MMBTU
Emission Limit 2:

Standardized: 0.0150 LB/MMBTU
COST DATA: Verified by Agency?No

http://cfpub.epa.gov/rblc/cfm/POLTDETL.CFM ?facnum=25837&poltnum=136206&proc...  5/29/2009



| Pollutant Information | RACT/BACT/I.AER Clearinghouse | Clean Air Technology Cent... Page 1 of 2

_://cfpub.epa,gav/rbic/cfm/POL“’{“DETL.CFM?facrzum:26604&po§tnum:144266&procnum:105867
%, iast updated on Friday, May 29th, 2009.
Technology Transfer Network

Clean Air Technology Center -
RACT/BACT/LAER Clearinghouse

You are here; EPA Home  Air & Radiation TITTNWeb - Technology Transfer Network Clean
Air Technology Center RACT/BACT/LAER Clearinghouse RBLC Basic Search  RBLC Search
Results  Polivtant Information

Pollutant Information

Click on the Process Information button to see moere information about the
process associated with this pollutant.
Or click on the Process List button to return to the list of processes.

RBLC ID: MO-0071
Corporate/Company: GREAT PLAINS ENERGY
Facility Name: KANSAS CITY POWER & LIGHT COMPANY - IATAN STATION
Process: PULVERIZED COAL BOILER - UNIT 2

Pollutant: Particulate matter, CAS Number: PM
filterable < 10 p (FPM10)

Pollution Prevention/Add-on Control Equipment/Both/No Controls Feasible: -

P2/Add-on Descriptien: KCPL SHALL INSTALL A FABRIC FILTRATION SYSTEM (BAGHOUSE) F
2 BOILER TO REDUCE PM10 EMISSIONS.

Test Method: Unspecified EPA/OAR Methiods |

Estimated % Efficiency: $9.500

Compliance Verified: UNKNOWN

EMISSION LIMITS:

Basis: BACT-PSD

Other 2pplicable Requirements: NSPS

Other Factors Influence Decision: Yes

Emission Limit 1: 0.0236 LB/MMBTU 20 DAYS ROLLING AVERAGE FILT

Emigsion Limit 2: 0.0140 LB/MMBTU 3 HOURS ROLLING AVERAGE - FI
PM10

Standardized: 0.0150 LB/MMETU 3 HOURS ROLLING AVERAGE

hitp://cfpub.epa.gov/rble/cfm/POLTDETL.CFM facnum=26604&poltnum=144266&proc...  5/29/2009



| Pollutant Information | RACT/BACT/LAER Clearinghouse | Clean Air ‘l'echnology Cent...

?5 %, N

You are here; EPA Home
Air Technology Center

Last updated on Friday, May 29th, 2009,
Techno!ogy Transfer Network

Clean Air Technology Center -
RACT/BACT/LAER Clearinghouse

Air & Radiation TTINWeb - Technology Transfer Netwerk

Wy f/ofpub.epa.gov/rble/cim/POLTDETL.CFM?facnum=258688&polthnum= 1362998 procnum=103131

Clean

RACT/BACT/LAER Clearinghouse RBLC Basic Search

RBLC Search

Page | ot 2

Results  Pollutant Information

Pollutant Information

Click on the Process Information button to see more information about the
process associated with this pollutant.
Orchck on the Process List button to return to the list of processes.

RBLC ID:SC-0104
Corporate/Company: SANTEE COOPER

Facility Name: SANTEE COOPER CROSS GENERATING STATION
Process: BOILER, NO. 3 AND NO. 4

Pollutant: Particulate matter,
filterable < 10 u (FBEMLO)

CAS Number: PM

Pollution Prevention/Add-on (ontrol Equipment/Both/No Controls Feasible: A

P2/Add-on Description: ESP

Test Method:

Estimated % Efficiency:
Compliance Verified:

EMISSION LIMITS:

Basis:

Other Applicable Regquirements:
Other Factors Influence Decision:
Emission Limit 1:

Emission Limit 2:

Standardized:

COST DATA:

hitp://cfpub.epa.gov/rble/cfm/POLTDETL.CFM Yacnum=25868&poltnum=136299&proc...

Unspecified EPA/OAR hethods ]

UNKNOWN

BACT-PSD

Unknown
0.0180 LB/MMBTU

0.0180 LB/MMBTU

Verified by Agency? No

5/29/2009



| PoHutant Intormation | KAUI/BAUIVLABK Clearinghouse | Llean A1l 1ecnnoiogy Lent... ragé 1 oI £

Last updated cn Friday, May thh 20409.
Tech nology Transfer Network

Clean Air Technology Center -
RACT/BACT/LAER Clearinghouse

You are here: EPA Home  Air & Radiation TINWeb - Technology Transfer Network Clean
Air Techngology Center  RACT/BACT/LAER Clearinghouse RBLC Basic Search  RBLC Search
Results  Paliutant Information

Pollutant Information

Click on the Process Information button to see more information about the
process associated with this pollutant.
Or click on the Process List b

t te list of rocesses.

RBLC ID: AR-0074
Corporate/Company: PLUM POINT ASSOCIATES, LLC
Facility Name: PLUM POINT ENERGY
Process: BOILER , UNIT 1 - SN-01

Pollutant: Particulate matter, CAS Number: PM
filterable < 10 g (FPM10)

Pollution Prevention/add-on Control Equipment/Both/No Controls Feasible: A
P2/Add~on Description: BAGHQUSE

Estimated % Efficiency:

Compliance Verified:

EMISSION LIMITS:

Basis: BACT-PSD
Other Applicable Requirements:

Other Factors Influence Decision:

Emission Limit 1: 0.0180 LB/MMBTU
Emission Limit 2:

Standardized: 0.0180 LB/MMBTU
COST DATA: Verified by Agency?No

http://cfpub.epa.gov/rble/cfm/POLTDETL.CFM ?facnum=25653&poltnum=132869&proc...  5/29/2009
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EPRI Report on Status and Performance of
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1013346

Effective December 6, 2008, this report has been made pubiicly available in accordance
with Section 734.3(b)}(3) and published in accordance with Section 734.7 of the 1.5, Export
Adminisiration Regulations. As a result of this publication, this repart is subject to enly .
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REPORT SUMMARY

This study is intended to provide a better understanding of the best available control technology
(BACT) as it is required today in permits issued for new coal-fired power plants and to document
the actual emissions performance of the emission control technologies on new units. The study
focused on: control technologies, data reporting, initial test results, and permitting trends.

Background

In 2004, EPRI conducted a study to summarize the emission limitations identified as BACT in
recently-issued permits for new coal-fired power plants, and to compare these limits to the
emissions performance achieved in practice by the most recently operational new coal-fired
power plants. The combustion technologies included in that study were limited to pulverized coal
(PC) and circulating fluidized bed (CFB) units. The pollutants considered in that investigation
included SO,, NO_, PM,, CO, and VOC. Due to the time lag between permitting of a new coal-
fired power plant and initial operation and emissions performance testing, it is necessary to
consider units which have been permitted but not yet started up. The previous study included
units that had received permits during the period from January 1997 through February 2005. A
report was prepared to document the results of the investigation and was released by EPRI in
March 2005 as EPRI Report No. 1008114, Status and Performance of Best Available Control
Technologies.

The U.S. power industry is undergoing the largest installation of emission control technology
since the mid 1980°s. It is also subject to increasing pressure to decrease emissions of flue gas
constituents such as mercury (Hg) and sulfuric acid mist (H,SOy). In addition, the level of
interest in and development of integrated gasification combined cycle (IGCC) plants has
increased substantially. Consequently, EPRI decided to expand and update the previous study.

Objectives

The project objectives are to (1) update the investigation performed for the previous study to
reflect permits that have been issued since February 2005 and emissions testing information for
these new units that has become available since February 2005, (2) expand the range of units
considered in the investigation to include IGCC units, (3) expand the pollutants considered in the
investigation to include mercury (Hg) and sulfuric acid mist (H;SO.), and (4) prepare a new
report that will include all information from the previous report, plus include the expanded range
of unit types and pollutants and any newly available performance testing data and continuous
emission monitoring system (CEMS) data that will identify and document the emission limits
that are actually being achieved in practice by recently-permitted coal-fired electric utility units
in the United States.



Approach

Information regarding the emission control technology and the emission limits cited in recent
permits for new coal-based electric generating units was obtained from a review of the final
permit documents for each plant. CEMS data for SO, and NO_were obtained from the EPA’s
Clean Air Markets website. Data from initial compliance tests of the operating plants was
obtained from the permitting authorities. Due to the time lag between permitting of a new coal-
fired power plant and initial operation and emissions performance testing, it is necessary to
consider units which have been permitted but not yet started up. The study examined the most
recent permits that have been issued through October 2006. It was necessary to examine permits
issued as far back as 1997 in order to find plants that had sufficient operating data to examine
with respect to emissions performance as indicated by initial operation tests.

Results

Within the 10-year study period, final permits for 32 PC units and 30 CFB units were identified.
However, only four IGCC units (at two plants) were issued final permits in the last 10 years, and
neither of these is operating yet. Nearly all PC units use selective catalytic reduction (SCR) as
BACT for NO_ control and wet or dry flue gas desulfurization (FGD) for SO, control. Most CFB
units employ dry FGD for SO, control and selective non-catalytic reduction (SNCR) for NO,
control. For either PC or CFB units, a fabric filter/baghouse is the overwhelming choice for
particulate control, although electrostatic precipitators (ESPs) are still permitted as BACT for
particulate in some high-sulfur coal applications. For both VOC and CQO, all types of units use
“good combustion practices” as BACT. In most cases, H,SO, control technology was associated
with the SO, control technique, although wet ESPs or dry sorbent injection have been identified
as BACT for H,SO, in some high-sulfur coal applications. Most permits did not identify specific
control techniques for Hg, relying instead on “co-benefit” control. However, activated carbon
injection (ACI) was identified as the BACT (or BACT-equivalent) method of Hg control in a
few permits for PC units. The permitting trends for most pollutants suggest an increasing
tightening of control, and the initial operating experience shows that the operating units were
able to achieve the permit limits in nearly every case for every pollutant, There is increased
scatter in the BACT emission limits for PM,in recent permits, corresponding with recognition of
the difficulties associated with accurate measurement of the condensable portion of PM, .

EPRI Perspective

This report provides a distillation of available information on the emissions control technologies
for coal-fired generating stations. It provides a ready source of information on not only the
permit limits but also the ability to achieve those limits on start-up. The trend in permit
limitations, combined with the technologies installed, provides some insights into the appropriate
technologies for consideration when designing a new coal-based electric generation facility.

Keywords

Emissions Control Technologies
SO, Control

NO, Control

Hg Control

H,SO, Control

BACT

vi



CONTENTS

TINTRODUCTION Loriiiiieeiisassisisanesssisisssisiassenims st sesarassesssbssstss s atsssss s sasmatonsans bomsartessasssrasessanes 1-1
2 RECENTLY PERMITTED U.S. COAL-FIRED ELECTRIC UTILITY UNITS ..ccorocerrvrrenseernne 2-1
Tt LT Te =T B oF SO U U T 2-1
CONTIOIS <t et et ee st e s s e s e e r e e e ne e st e srnaeen seeces e ae s aasn e sraeaearteearneeansbeeernnes 2-1
S0, ettt ettt 1RSSR RA et e e bt 2-28

N, e et r et e e e e e e s h e et e e e e n et e e s en 2-29

P o e e e et ane s en 2-30

i o OO OSSP SR ST PR 2-31
O OO O U USROS 2-32

CO ANA VO ettt et ae e e ree s e vereeanssensrsaranr e vees 2-32

S EMISSION LIMITS ACHIEVED IN PRACTICE ... s cstmcasesnscenanssssnsesenseseas 3-1
Electronic Data Beporting ...ttt e e et e e 3-1
IR TESE RESUILS .ot e e e e e et s ae st s erbn e aneesesbreanns 3-7

e e a ot e B =T o [ OO OO URUTN 3-10

4 SUMMARY AND CONCLUSIONS ...cooiiiiiiiiiiciiiniisne e ress s sesssmas s sssssasecon sessmsssneesssssssassanenes 4-1
COMEEOIS L. er et e e e f e aa e ate e en e eane e Rreerabe e b e beeanteesbas 4-1
Electronic Data RePOMING ..ottt et et s et eeeen e 4.2
A ToSE BeSUIS i e e ci e st st et e e e e eee e eseaeeaeeennaeeens 4-2
Permitting Trends ..ot e e et bt an 4-2

A FACILITY INFORMATION ..ot nnicemisissscsc e cr e s re e e s s s s e es s mas s p s nasanennnr s semessonnannnsnsnene A-1
B PLANTS EXCLUDED FROM THE STUDY ...cuiircoirrrseermensssemeresse s sssssmnsrsnssssssssssas sesssnssens B-1

vii



viii



LIST OF FIGURES

Figure 3-1 Hawthorn Unit 5 Acid Rain Data.......cocee i 3-2
Figure 3-2 JEA Northside Unit 1 Acid Rain Data .....ovoooviiieee e 3-2
Figure 3-3 JEA Northside Unit 2 Acid Rain Datal ....c..oooii e 3-3
Figure 3-4 Wygen Unit 1 ACid RaiN DatA ...ccoivieeiiiv ettt et 3-3
Figure 3-5 Red Hills Unit 1 Acid Rain Data@.......coovvieiiiiiiveeere e e s e ereeeeeae 3-4
Figure 3-6 Red Hills Unit 2 Acid Rain Data........c..oocieeeceeeeee et 3-4
Figure 3-7 Marion Generating Station Unit 1 Acid Rain Data .......oc.occocvniveininionicee e 3-5
Figure 3-8 Seward Unit 1 Acid Rain Data ...ccoeoeereriiiii et 3-5
Figure 3-9 Seward Unit 2 Acid Bain Data ......coooocoiiiie e eeenns 3-6
Figure 3-10 Bayshore Unit 1 Acid Rain Data .......cccveveeiiiiiieeir e 3-6
FIGUIE 3-11 CO TeSt Dala. .ot et et sttt it e e e eee e 3-7
Figure 3-12 H,80, Test Data ..ottt e et e sr e 3-8
FIgUre 3-13 Hg TeST Dala cooeeie it e et et s s se et 3-8
Figure 3-14 PM  Test Dala.......ccooiiiiiiic ettt eneas 3-8
Figure 3-15 TSP TSt DAIA ..c.uiiiie it e er e vt s e eneees 3-9
Figure 3-168 VOO Test Dala .oiuueiiiiii ettt e e e s et et en e ae e 3-10
Figure 3-17 S0, 30-Day Rolling Limits and Operational Status...........cccoeeeveveneiiivencneccn, 3-12
Figure 3-18 SO, Permitling Trends .ot e e e et eae st eeenee st 3-12
Figure 3-18 NO, 30-Day Rolling Limits and Operational Status .....ccccecoe e 3-13
Figure 3-20 NO, Permitting Trends ... s st 3-13
Figure 3-21 PM,, Permitting Trends ... 3-14
Figure 3-22 PM,  Permitting Trends — Filterable ... 3-14
Figure 3-23 PM,, Permitting Trends — Filterabie and Condensible .............cccccoivevcnrnnnnenn. 3-15
Figure 3-24 H,50, Limits and Operational Status...........coo v, 3-15
Figure 3-25 H,80, Permitting Trends .. ..o v 3-16
Figure 3-26 Hg Limits and Operational Status .......ccovieeeiiiie e e 3-16
Figure 3-27 Hg Permitting TrendS. .ottt e et a s e e s ena e anens 3-17

ix



LIST OF TABLES

Table 2-1 Recently Permitted Coal-Fired Power Plants Included in the Study........cccecvcvveeene., 2-2
Table 2-2 SO, CONIOIS ....oiii it e e e b st s et e 2-5
TaADIB 2-3 N, CONIIOIS 11ttt ittt e e et vt e e e e ees rean et eeen s eee e eeee e e e e eee e e e eaaneen 2-9
Table 2-4 PMig CONITOIS < oottt et e e s ae et e e e e e e e s e 2-12
Table 2-5 VOC and CO CONIOIS «.cccuiiieiiiiiiee et ee e et e e n e 2-15
TabIE 2-8 HG CONIOIS ...ttt sttt s 2-20
Table 2-7 H,S0, CONIOIS ..ot it e et s es et ee s e e 2-25
Table 3-1 Initial TSt Data. ...cce i ee et sttt et eeee e eae 3-7

x1



1

INTRODUCTION

EPRI has been working with its members to develop a plan that links the near-term, tactically-
focused work to the ultimate vision of “The Roadmap for the Electricity Sector”. A key element
of the plan is the development of Near Zero Emissions (NZE) plants that preserve the coal
option. Qualitatively, NZE is defined as being virtually equivalent to emissions from gas-fired
power plants, with the exception of CO,.

The focus is on pulverized coal (PC) boilers and circulating fluidized bed (CFB) boilers in
Rankine cycle plants, as well as integrated gasification combined cycle (IGCC) plants. IGCC
plants have very different needs because they use species capture devices for both process
reasons (before the addition of combustion air) and emission constraints. However, some of the
findings and technologies for PC- and CFB-based plants could apply to the final pollution
control systems in the stream of devices in IGCC plants. This investigation is intended to provide
a better understanding of best available control technology (BACT) proposed today as well as
the performance of the most recently installed equipment on coal-fired power plants, Due to the
time lag between permitting of a new coal-fired power plant and initial operation and emissions
performance testing, it is necessary to consider units which have been permitted but not yet
started up.

Due to the widespread use of EPA’s “Top Down” policy for the determination of BACT, the gap
between emission limitations that represent BACT and the “lowest achievable emission rate”
(LAER) is narrowing. Under the top down policy, the best, or most stringent, emission limitation
for each pollutant subject to a BACT analysis must be selected as BACT unless it can be
rejected, on a case-by-case basis, due to considerations of economics, energy or environmental
impacts. Therefore, although LAER technically applies only to those pollutants for which the
proposed power plant location is not in attainment with the national ambient air quality standards
(NAAQS), on a practical level BACT and LAER emission levels are becoming nearly
indistinguishable from one another. This practical lack of distinction between these two
regulatory terms is reflected in this study, whose goal is the identification of the emission levels
permitted for and achievable by new electric utility power plants in the United States.
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2

RECENTLY PERMITTED U.S. COAL-FIRED ELECTRIC
UTILITY UNITS

The list of units to include in the study was obtained from three sources:
¢ The RACT/BACT/LAER Clearinghouse (RBLC) database www.cpa.gov/itn/catc

e The National Coal-Fired Utility Projects Spreadsheet
http:/fwww.cpa.oov/iin/cate/dirUnatlcoal . xls

» Correspondence with state permitting agencies

For purposes of this study, “recent” permits are those issued during the calendar year 1997 or
thereafter. Advanced queries were run on the RBLC database to find all facilities permitted in
1997 or after and having a Standard Industrial Classification (SIC) code of 4911 “Electric
Services”. Additionally, the RBLC listed “process” was examined to eliminate any units that
were not coal-fired boilers or IGCC units. Added to this basic list were any additional units from
the National Coal-Fired Utility Projects Spreadsheet. From this list, all citations for anything
other than new coal-fired electric utility botlers or electric utility IGCC units were eliminated
(e.g. modifications to existing boilers were eliminated). Lastly, all units which did not have an
issued permit as of October 2006 were eliminated.

To determine the operational status of each unit, the state agency was contacted.

Included Units

Sixty-six units at 50 facilities have been identified as meeting the requirements of this study (32
PC units, 30 CFB units, 4 IGCC units). Seventeen of these units are now operational. Table 2-1
lists the units included in this study and summarizes each facility. Appendix A describes each
facility in detail. Plants that were excluded from the study are listed in Appendix B,

Controls

PC and CFB boilers employ the types of emission control for the various pollutants that are
effective for the boiler configuration and operating conditions. Emission controls can be integral
to the combustion process or add-on equipment that {s installed downstream of the combustion
zone. The types of emission control employed for BACT at recently permitied utility boilers are
described below. The specific control equipment utilized for each pollutant at each boiler unit
identified in Table 2-1 is listed in Tables 2-2 through 2-7.
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