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APPLICATION 

1. Applicant, East Kentucky Power Cooperative, Iiic., hereinafter referred to as 

“EIWC”, Post Office Box 707,4775 L,exington Road, Winchester, I<entucky 40392-0707, files 

this Application for a Certificate of Public Convenience and Necessity for the purchase and 

installation of an Air Quality Control System (“AQCS”) at its J. S. Cooper Generating Station 

near Burnside, Kentucky (“Cooper Station”) 

2. This Application is made pursuant to KRS 5278.020 and related statutes, and 807 

ISAR 5:OOl  Sections 8, 9, and related sections. 

3. A copy of Applicant’s restated Articles of Incorporation and all amendnients thereto 

were filed with the Public Service Commission (the “Coiiimission”) in PSC Case No. 90-197, the 

Application of EKPC for a Certificate of Public Convenience and Necessity to Construct Certain 

Steam Service Facilities in Mason County, Kentucky. 

4. A copy of the resolution from Applicant’s Board of Directors approving the filing of 

this Application is filed herewith as Application Exhibit I .  

5.  Pursuant to ICRS 9278.020 and 807 ISAR 5:001, Section 9, Applicant states that the 

power requirements of EIWC and its sixteen (1 6) member distribution cooperatives require the 

construction of the proposed AQCS facilities, which are more f U y  described in the various 



exhibits filed with this Application. In fbrtlier suppoi-t of Applicant’s contention that the public 

coiiveiiience and iiecessity requires the proposed facilities, Applicant submits the following: 

(a) The need for tlie proposed AQCS facilities, is documeiited in the Consent Decree 

between EI-C and tlie Enviroivnental Protectioii Agency, entered in the United States District 

Coui-t, Eastern District of Kentucky, Central Division, Lexington, dated September 24, 2007, 

attached as Application Exhibit 2; and the compliance alternatives considered are documented in 

tlie EKPC Cooper/Dale Study Report, attached as Applicatioii Exhibit 3. 

(b) A description of tlie proposed AQCS facilities and the technology alternatives 

considered are docuineiited in tlie Project Scopirig Report, developed for EKPC by Bums & 

McDoiviell Engiiieeriiig Company, dated November 2008, and included as Applicatioii Exhibit 

4. A description of tlie proposed location of the new construction, the manner in which tlie 

facilities will be constructed and the identification of any public utilities, corporations, or persons 

with whom the proposed facilities might compete is included in the Direct Testimoiiy of John R. 

Twitchell, EKPC Senior Vice-President- G&T Operations, attached as Application Exhibit 10. 

(c) Maps showing tlie proposed location of tlie site for tlie AQCS facilities at Cooper 

Station are attached as Applicatioii Exhibits 5a, 5b, and 5c. There are iio similar competing 

facilities owned by others located witliiii the areas of these maps. 

(d) A Project Cost Estimate for tlie proposed AQCS facilities is included on page 5-6 of 

Applicatioii Exhibit 4. 

(e) A schedule of the estimated costs of operation of the AQCS facilities after completion 

is attached as Applicatioii Exhibit 6. 

(f) The mamier of financing proposed for tlie project, wliicli will include tlie issuance of 

indebtedness to the United States of America through the Rural Utilities Service (“RUS”), is 

discussed in tlie Direct Testiinony of David G. Eames, which is included as Applicatioii Exhibit 



8. Siiice U.S. Government financing is anticipated, which does not require Coinmission 

approval under IURS $278.300(10), 110 request for financing approval is made herein. 

(9) Applicant’s plans for obtaining permits required for the proposed facilities are as 

follows: EICPC will submit to the Kentucky Natural Resources and EIiviroimental Protection 

Cabinet (“KNREPC”) Division for Air Quality requests to modify existing operating permits to 

reflect the iiistallation of the proposed scrubber technologies at Cooper Station. EKPC will also 

request modifications from the KNREPC Division of Water for wastewater discharges associated 

with this project. EISPC’s plans in regard to these pennits are discussed fLirther in the Direct 

Testiniony of Jolm R. Twitchell, attached as Application Exhibit 10. 

6. 

(a) Tlie Direct Testimony of Robert M. Marshall, EKPC President and Chief Executive 

Officer, concerning the regulatory requirements surrounding the need for the proposed AQCS 

facilities, is attached as Application Exhibit 7. 

Included in this Application are tlie following Direct Testimonies on Behalf of EKPC: 

(b) Tlie Direct Testimony of David G. Eaines, EKPC Chief Fiiiaiicial Officer, concerning 

EKPC’s plans for financing tlie proposed facilities, is attached as Application Exhibit 8. 

(c) Tlie Direct Testimoiiy of Julia J. Tuclter, EKPC Director of Power Supply Plaimiiig, 

concerning the need aiid .justification for the proposed AQCS facilities, is attached as Application 

Exhibit 9. 

(d) Tlie Direct Testimony of J o l i  R. Twitchell, coiiceniing tlie selection of the 

teclmology involved, the equipiiieiit aiid facilities proposed to be constructed, the capital and 

operating costs of tlie proposed facilities, the proposed construction schedule, and the impact of 

the AQCS on tlie fuel requireiiieiits for the plant, is attached as Applicatioii Exhibit 10. 
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WHEREFORE, tlie Applicant, East Kentucky Power Cooperative, Inc., requests that this 

Commission issue an order granting a Certificate of Public Corivenience and Necessity for tlie 

coiistructioii of tlie Proposed Facilities. 

Respectfully submitted, 

CHARL,ES A. L,ILE 

ATTORNEYS FOR APPLICANT 
EAST KENTUCKY POWER 
COOPERATIVE, INC. 
P.O. BOX 707 
WINCHESTER, KY 40392-0707 
(859) 744-4812 

4 





Exhibit 1 
Page 1 of 2 

FROM THE MINUTE BOOK OF PROCEEDINGS 
OF THE BOARD OF DIRECTORS OF 

EAST KENTUCKY POWER COOPERATIVE, INC. 

At a regular meeting of the Board of Directors of East Kentucky Power Cooperative, Inc. held 

at the Headquarters Building, 4775 Lexington Road, located in Winchester, Kentucky, on Tuesday, 

July 8,2008, at 10:30 a. m., EDT, the following business was transacted: 

Cooper Station Retrofit Air Pollution Project 

After review of the applicable information, a motion was made by Mike Adams and, there 
being no fiu-ther discussion, passed to approve the following: 

Whereas, East Kentucky Power Cooperative, Inc. (“EKPC”) entered into a Consent 
Decree with the EPA on September 24,2007 that requires EKPC to either install and 
continuously operate NO, and SO2 emission controls at Cooper IJnit 2, or retire and 
permanently cease operation of Dale TJnits 3 and 4, by December 3 1 , 20 12; 

Whereas, EKPC and B U ~ S  & McDonnell personnel have studied all options and 
concluded that retiring Dale Units 3 and 4 presents significant operational and financial 
risks to the EKPC system; 

Whereas, the Kentucky Division of Air Quality (“KDAQ”) has submitted its Regional 
Haze Report to EPA, which indicates that EKPC will need to install a FGD system at 
Cooper Station to meet Final Rule, 40 CFR Part 51 (“BART”) arid once the report is 
approved by EPA, EKPC would then have five years to comply with the BART 
requirements; 

Whereas, The BART requirements make the installat,ion of FGD systems on Cooper 
Station LJnits 1 and 2 the only feasible alternative for compliance with the term of the 
Consent Decree; 

Whereas, EKPC will need to seek outside engineering expertise to evaluate and design 
the specific configuration of the retrofit equipment to best meet its long term needs; and 

Whereas, EKPC will need to expeditiously seek regulatory and financing approvals for 
the project to meet the 2012 deadline; now, therefore, be it 

Resolved, That the EKPC Board approves the implementation of a Cooper Station 
Retrofit Air Pollution Project, and authorizes the President and Chief Executive Officer 
or his designee, to file for a Certificate of Public Convenience and Necessity with the 
Kentucky Public Service Commission, to file for required permits and applications with 
the State of Kentucky and appropriate United States Federal Govemnent agencies, to 
approve an Engineering Services Agreement with a qualified Engineering firm to scope 
and design the retrofit air pollution project at Cooper, to authorize a loan application 
with RUS, and to incorporate the Cooper Station retrofit air pollution project into the 3- 
Year Construction Work Plan. 
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The foregoing is a true and exact copy of a resolution passed at a meeting called pursuant to 

proper notice at which a quorum was present and which now appears in the Minute Book of 

Proceedings of the Board of Directors of the Cooperative, and said resolution has not been rescinded 

or modified. 

Witness my hand and seal this sth day of July 2008. 

A. L. Rosenberger, Secretary 

Corporate Seal 
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IJNITED STATES DISTRICT COURT 
EASTERN DISTRICT OF KENTUCKY 
CENTRAL DIVISION at L,EXINGTON 

CIVIL ACTION NO. 04-34 - KSF 

IJNITED STATES OF AMERICA 

V. 

EAST KENTUCKY POWER COOPERATIVE, INC. 

* * * * * 4: * * * * * 

O R D E R  

Upoii iriotioii of Plaintiff, the Uiiited States of America, IT IS HEREBY ORDERED 

that the United States' iiiotioii [DE 1781 is granted, aiid that the Coiiseiit Decree lodged by tlie 

IJiiited States 011 July 2, 2007 [DE 1751 is ENTERED. 

This 24"' day of September, 2007. 

PLAINTIFF, 

DEFENDANT. 

Signed By: 

Karl S. Forester -j F 
United States Senior Judge 
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UNITED STATES DISTRICT COTJRT 
EASTERN DISTRICT OF KENTTJCKY 

CENTRAL DIVISION 
LEXINGTON 

UNITED STATES OF AMERICA 

Plaintiff, 

V. 

EAST KENTTJCKY POWER 
COOPERATIVE, LNC., 

Defendant. j 
) 

Civil Action No. 04-34-KSF 
) 
1 
1 
) 

CONSENT DECREE 
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WHEWAS, tlie TJiiited States of Aiiicrica (“tlie TJiiited States”), on behalf of tlie TJiiited 

States Eiivironniental Protectioii Agency (“EPA”), filed a Complaint against East Kentucky 

Power Cooperative, Iiic. (“EWC”) pursuant to Sections 113(b) and 167 of the Clem Air Act 

(the “Act”), 42 lJ.S.C. 8s’ 7413(b) and 7477, for injunctive relief and civil peiialties for alleged 

violatioiis of: 

(a) 

Subchapter I of the Act, 42 1J.S.C. $ 3  7470-92; 

(b) 

(c) 

(d) 

tlie Coinmoizwealtli of Kentucky; aiid 

WHEREAS, iii its Complaint, Plaintiff alleges, infer, nlin, tliat EKPC failed to obtain tlie 

the Prevention of Significant Deterioration provisions in Part C of 

tlic New Source Perforiiiaiice Standards (“NSPS”) 42 TJ.S.C. s’ 741 1; 

Title V of tlie Act, 42 U.S.C. 3 ‘7661 et seq.; 

tlie federally-enforceable State Iiizpleineiitatioii Plan (“SIP”) developed by 

necessary perinits and install tlie coiitrols iiecessaiy under tlie Act to reduce its sulfiir dioxide, 

nitrogen oxides, and/or particulate matter einissioiis, aiid tliat EKPC violated various operating 

permit conditions; 

WHEREAS, tlie Complaint alleges claims upon which relief can be granted against 

EKPC under Sections 113 and 167 of the Act, 42 U.S.C. SS 7413 and 7477, and 28 U.S.C. 

s’ 135s; 

WHEREAS, EKPC, a rural electric cooperative based in Winchester, Kentucky, lias 

aiiswered the Complaint filed by the 1Jiiited States; 

WHEREAS EKPC lias denied and coiitiiiues to deny the violatioiis alleged in tlie NOVs 

aiid tlie Complaint; maintains that it lias been aiid remains in coinpliaiice with the Act aiid is not 

liable for civil peiialties or injunctive relief; aiid states that it is agreeing to tlie obligatioiis 

1 
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imposed by this Decree solely to avoid the costs aiid Liiicertainties of litigation aiid to improve 

tlie environment; 

WHEREAS, EPA provided EKPC and the Commonwealth of Kentucky with actual 

notices of violatioiis pcrtainiiig to EKPC's alleged violations, in accordance with Section 

113(a)(l) and (b) of the Act, 42 U.S.C. $ 7413(a)(1) aiid (b); 

WHEREAS, the Parties anticipate that tlie installation aiid operation of pollution control 

equipment pursuant to this Consent Decree will achieve significant reductions in SO,, NO, and 

PM emissions aiid thereby improve air quality; 

WHEREAS, the United States and EKPC have agreed, and tlie Court by entering this 

Consent Decree finds: that this Consent Decree lias bceii negotiated in good faith and at arms 

length; that this settlement is fair, reasonable, consistent with the goals of tlie Act, in tlic best 

interest of the Parties and in tlie public interest; aiid that entry of this Consent Decree without 

further litigation is the most appropriate iiieaiis of resolving this matter; 

and 

WHEREAS, the United States and EKPC have consented to entry of this Consent Decree 

without trial of any issue; 

NOW, THEREFORE, without any admission of fact or law, aiid without any admission 

of the violations alleged in the Complaint, notices of violatioiis and otherwise; it is liereby 

ORDERED, ADJUDGED, AND DECREED as follows: 

I. JURISDICTION AND VENUE 

1. This Court lias jurisdiction over this action, tlie subject matter herein, aiid tlie 

Parties consenting hereto, pursuant to 28 1J.S.C. $ 5  1331, 1345, and 1355, aiid Sections 113 and 

167 ofthe Act, 42 U.S.C. $ 5  7413 and 7477. Venue is proper under Section 113(b) of the Act, 

2 
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42 U.S.C. S 741 3(b), and uiidcr 28 U.S.C. 3 1391(b) aiid (c). Solely for the purposes of this 

Coiiseiit Decrec aiid the uiiderlyiiig Complaint, EKPC waives all objections aiid defenses that it 

may have to the Court’s jurisdiction over this action, to tlie Court’s jurisdictioii over EKPC, aiid 

to veiiue iii this District. EKPC shall iiot challenge the terins of tliis Coiiseiit Decree or this 

Court’s jurisdiction to enter aiid enforce this Coiiseiit Decree. For purposes of tlie Coinplaint 

filed by the Uiiited States iii this matter and resolved by tlie Coiiseiit Decree, aiid for purposes of 

eiitry and eiiforceineiit of this Coiiseiit Decrce, EKPC waives any defense or objcctioii based on 

standing. Except as expressly provided for herein, this Consent Decree shall iiot create aiiy 

rights in aiiy party other than the United States aiid EKPC. Except as provided in Section XXVI 

(Public Comment) of this Coiiseiit Decree, the Parties coiiseiit to eiitry of this Coiiseiit Decree 

without firther notice. 

11. APPLICABILITY 

2. TJpoii entry, the provisioiis of this Coiiseiit Decree sliall apply to and be biiidiiig 

upon tlie TJiiited States and EKPC, its successors aiid assigns, aiid EKPC’s officers, employees, 

aiid agents solely in their capacities as such. 

3. EKPC shall provide a copy of this Coiiseiit Decree to all veiidors, supplicrs, 

consultants, contractors, agents, and aiiy other company or otlier orgaiiizatioii retained to 

perforiii any of tlie work required by this Coiiseiit Decree. Notwithstaiidiiig any reteiitioii of 

contractors, subcontractors, or agents to perforiii any work required wider this Coiiseiit Decrec, 

EKPC shall be responsible for eiisuriiig that all work is performed in accordance with the 

requirements of this Coiiseiit Decree. In aiiy actioii to enforce this Coiisciit Decree, EKPC shall 

iiot assert as a defense the failure of its officers, directors, employces, servants, agents, or 

contractors to take actions necessary to coinply with this Coiiseiit Dccree, unless EKPC 

establislies that such failure resulted from a Force Majeure Event, as defined in Paragraph 143 of 

this Consent Decree. 

3 
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111. DEFINITIONS 

4. A “1 -Hour Average NO, Emission Rate” for a gas-fircd, elect1 ic generating unit 

shall be expressed as the average concentration in parts per million (“ppm”) by dry volume, 

corrected to 15% 02, as averaged over one (1) hour. In determining tlie 1 -Hour Average NO, 

Eniission Rate, EKPC shall use CEMS in accordance with the applicable reference methods 

specified in 40 C.F.R. Part 60 to calculate emissions for each 15 minute interval within each 

clock hour, except as provided in this Paragraph. Compliance with the 1 -Hour Average NO, 

Emission Rate shall be shown by averaging all 15-minute CEMS interval ieadiiigs within a clock 

hour, except that any 1 5-minutc CEMS interval that contains any part of a Start-up or Shut 

Down shall not be iiicluded in the calculation of that one-hour average. A minimum of two 1 S -  

miiiute CEMS interval readings within a clock hour, not including Start-up or Shut-Down 

intervals, is required to determine compliance with the 1 -Hour Average NO, Emission Rate. All 

emissions recorded by CEMS shall be reported in one hour averages. 

5.  A “30-Day Rolling Average Emission Rate” for a TJnit or “Combined 30-Day 

Rolling Average Emission Rate” for the Spurlock Plant shall be expressed as lb/nimBTTJ and 

calculated in accordance with the following procedure: first, sum tlie total pouiids of the 

pollutant in question emitted rroni tlie TJnit (in tlie case of a 30-Day Rolling Average Emission 

Rate) or the Spurlock Plaiit (in the case of a Combined 30-Day Rolling Average Emission Rate) 

during an Operating Day aiid the previous twenty-nine (29) Operating Days; second, sum the 

total heat input to the TJiiit (in the case of a 30-Day Rolling Average Emission Rate) or tlie 

Spurlock Plant (in the case of a Combined 30-Day Rolling Average Emission Rate) hi iiiniBTU 

during the Operating Day aiid the previous twentynine (29) Operating Days; and third, divide 

the total number of pouiids of the pollutant emitted during the thirty (30) Operating Days by the 

total heat input during the thirty (30) Operating Days. A new 30-Day Rolling Average Eiiiission 

Rate shall be calculated for each new Operating Day. A new Combined 30-Day Rolling 

4 
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Average Eniissioii Rate shall be calculated for each iiew Operating Day during which both 

Spurlock 1 aiid Spurlock 2 fire Fossil Fuel. Each 30-Day Rolling Average Emission Rate aiid 

Combined 30-Day Rolling Average Emission Rate shall include all emissions that occur during 

all periods of start-up, shutdown and Malfiiiictioii within an Operating Day, except as follows: 

a. For emissions of NO, from Spurlock 1 only, EKPC shall include all eiiiissioiis 

commencing from the time Spurlock 1 is synclironized with a utility electric 

distribution system through tlie time that Spurlock 1 ceases to combust fossil fuel 

and the fire is out in tlie boiler; 

Einissioiis of NO, that occur during tlie fifth aiid subseqnent Cold Start TJp 

Period(s) that occur in any 30-day period sliall be excluded from tlie calculation 

of tlie 30-Day Rolling Average Emission Rate and Combined 30-Day Rolling 

Average Emission Rate if iiiclusioii of such emissioiis would result in a violation 

of any applicable 30-Day Rolling Average Emission Rate or Combined 30-Day 

Rolling Average Emission Rate, aiid if EKPC lias installed, operated aiid 

inailitailled tlie SCR in question in accordance with manufacturers’ specifications 

and good engineering practices. A “Cold Start TJp Period” occiirs whenever there 

has been no fire iii the boiler of a TJnit (no coiiibustioii of any fossil fiiel) for a 

period of six hours or more. The emissions to be excluded during tlie fiftli aiid 

subsequent Cold Start TJp Period(s) shall be the less of (1) those NO, emissions 

emitted during tlie eight hour period conuneiicing when tlie TJnit is synchronized 

with a utility electric distribution system and concluding eight hours later or (2) 

those emitted prior to tlie time that tlie flue gas lias achieved tlie minimum SCR 

operational temperature as specified by tlie catalyst manufacturer; 

For Cold Start Up Periods that occur at Spurlock 1 prior to April 1, 2008, 

emissions of NO, that occur during tlie first and second Cold Start TJp Period(s) 

b. 

c. 
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that occur in any 30-day period shall also be excluded from the calculation of the 

30-Day Rolling Average Emission Rate and Coinbiiied 30-Day Rolling Average 

Emission Rate under the same teniis and conditions as provided in Subparagraph 

b; aiid 

Eiiiissioiis that occur during a period of Malfiinction shall be excluded froin tlie 

calculation of tlie 30-Day Rolliiig Average Emission Rate and Combined 30-Day 

Rolling Average Emissioii Rate if EKPC provides notice of the Malfunction to 

EPA and takes all reasonable ineasures to minimize the duratioii of such 

Malfiinctioii aiid prevent the recurrence of such Malfiiiictions in tlie future, in 

accordance with Paragraph 152 (Malfiinction Events) of this Consent Decree. 

d. 

6 .  “30-Day Rolling Average SOz Reinoval Efficiency” means the percent reduction 

in the inass of SOz achieved by a Unit’s pollution control device over a 30-Operating Day 

period. This percent reduction shall be calculated by subtracting the outlet 30-Day Rolling 

Average Emission Rate from tlie inlet 30-Day Rolliiig Average Emission Rate, dividing that 

difference by the inlet 30-Day Rolling Average Emission Rate, aiid then multiplying by 100. In 

the event the 30-Day Rolling Average SO, Removal Efficiency does not meet the requirenients 

of this consent decree, a 30-Day Rolling Average SO, emission rate of 0.100 lb/nimBTTJ or less 

shall satisfy the removal efficiency requirenient. A new 30-Day Rolling Average SOz Removal 

Efficiency shall be calculated for each new Operating Day. EKPC may exclude Malfunctions 

from the calculation of a 30-Day Rolling Average SO, Reinoval Efficiency oiily to the extent 

that such Malfunctions have been excluded from the underlying 30-Day Rolling Average 

Emission Rates. 

6 
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7 .  “Boiler Island” ineaiis a TJnit’s (A) fuel combustion system (including bunlter, 

coal pulverizers, crusher, stoker, aiid file1 burners); (B) combustion air system; (C) steam 

generating system (firebox, boiler tubes, aiid walls); and (D) draft system (excluding the stack), 

all as fiirther described in “Interpretation of Reconstruction,” by John B. Rasnic, U.S. EPA 

(November 2.5, 1986) aiid attachinents thereto. 

8.  “Capital Expenditure” ineaiis all capital expenditures, as defined by Generally 

Accepted Accounting Principles (“GAAP”), excluding the cost of iiistalliiig or upgrading 

pollution control devices. 

9. “CEMS” or “Continuous Emission Monitoring System” means, for obligations 

involving NO, and SO2 under this Consent Decree, the devices defined in 40 C.F.R. $ 72.2 aiid 

installed aiid inaiiitaiiied as required by 40 C.F.R. Part 75. 

10. “Clean Air Act” or “Act” nieaiis the federal Clean Air Act, 42 1J.S.C. SS7401- 

767 1 q, a i d  its implementing regulations. 

1 1 I “Consent Decree” or “Decree” ineaiis this Consent Decree aiid the Appendix 

hereto, whicli is incorporated into this Consent Decree. 

12. “Cooper Plant” means the John Shei-niaii Cooper Power Station located iiear 

Somerset, Kentucky, consisting of the following coal-fired TJnits: TJiiit 1 (1 24 MW) (“Cooper 1”) 

and TJiiit 2 (240 MW) (“Cooper 2”). 

13. “Dale Plant” iiieaiis TJnit 3 (80 MW) (“Dale 3”) and Unit 4 (80 MW) (“Dale 4”) 

(and shall exclude TJiiits 1 and 2) of the William C. Dale Power Station, located iiear Winchester, 

Kentucky. 

7 
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14. “EKPC System” means, collectively, tlie Spurlock Plant, Cooper Plant, and Dale 

Plant. 

1.5. “EKPC System TJiiit” iiieaiis a unit included in tlie E U C  System. 

16. “Eniissioii Rate” iiieaiis the iiurnber of pouiids of pollutant emitted per inillion 

BTU of heat input (“lb/mmBTTJ”) or the average concentration of pollutant in parts per inillion 

by dry volume (“ppin”) corrected to 15% 02, measured in accordaiice witli this Consent Decree. 

17. “EPA” iiieaiis tlie TJiiited States Eiiviroiiniental Protection Agency. 

18. “Flue Gas Desulfiirizatioii System,” or “FGD,” means a pollution control device 

that employs flue gas desulfurization technology for the reduction of sulftir dioxide. 

19. “Fossil Fuel” means any hydrocarbon hiel, including coal, petroleum coke, 

petroleum oil, or natural gas. 

20. “Improved TJnit” means, in tlie case of NO,, an EKPC System TJiiit scheduled to 

begin year-round operation of SCR technology pursuant to Paragrapli 52, or, following EKPC’s 

electioii pursuant to Paragraph SO, scheduled to be retired or equipped witli SCR (or equivalent 

NO, control tecliiiology approved pursuant to Paragraph 54). In the case of SO,, “Improved 

TJnit” ineaiis ail EKPC System TJiiit sclieduled to be equipped with an FGD pursuant to 

Paragraph 64 (or equivalent SO, control technology approved pursuant to Paragraph 66) or, 

following EKPC’s election pursuant to Paragraph SO, scheduled to be retired or equipped witli 

FGD (or equivalent SOz control technology approved pursuant to Paragraph 66). Following 

EKPC’s election pursuant to Paragraph SO, either, but not both, of (1) Cooper TJiiit 2, or (2) Dale 

TJnits 3 and 4, may be considered “Improved TJnits.” Neither (1) Cooper Unit 2 nor (2) Dale 

8 
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TJiiits 3 aiid 4 shall be coiisidered aii “Iiiiproved TJiiit” unless and uiitil an election is iiiade 

pwsuaiit to Paragraph SO. 

2 1 I 

heat input. 

“lb/minBTlJ” ineans oiie pouiid of a pollutaiit per million British tlieriiial uiiits of 

22. “Malfiiiiction” means inalfiiiiction as that tenii is defined uiider 40 C.F.R. S; 60.2 

23. “MCR” iiieaiis maximum coiitiiiuous rating. 

24. “MW” means a megawatt or oiie iiiillioii Watts. 

25. “National Ambient Air Quality Standards” or “NAAQS” iiieaiis iiatioiial aiiibieiit 

air quality staiidards that are proiiiulgated pursuant to Section 109 of the Act, 42 1J.S.C. S 7409. 

26. “New TJiiits” iiieaiis the following coal-fired circulating fluidized bed (“CFB”) 

TSiiits that coinineiiced operatioii after the filing of the Coinplaiiit in this actioii and/or coiiiiiieiice 

operatioii after eiitry of this Coiisent Decree aiid are owiied all or in part by EKPC: Spurlock 

TJiiit 3 (305 MW), Spurlock TJiiit 4 (3 15 MW), Smith Uiiit 1 (3 15 MW) and Siiiith Unit 2 (3 15 

MW). 

27. “NO,” means oxides of nitrogen, measured in accordaiice with tlie provisioiis of 

this Coiisent Decree. 

28. “Nonattaiiinieiit NSR” iiieaiis the iioiiattaiiiiiieiit area New Source Review 

prograin uiider Part D of Subchapter I of the Act, 42 U.S.C. S $  7501-7515,40 C.F.R. Part 51. 

29. “NSPS” iiieaiis New Source Perforiiiaiice Staiidards within the meaning of Part A 

of Subchapter I, of tlie Cleaii Air Act, 42 U.S.C. 3 741 1,40 C.F.R. Part 60. 

9 
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30. “Operating Day” nieans any calendar day on which a TJnit fires Fossil Fuel. 

3 I .  “Other TJnit” means any EKPC System TJiiit that is not an Iiiiproved TJnit for tlie 

pollutant in question. 

32. “Ownership Interest” nieaiis all or part of EKPC’s legal or equitable interest in 

any EKPC System TJnit. 

33. “Parties” means EKPC and tlie TJiiited States of America, aiid “Party” nieans 

either one of the two named “Parties.” 

34. “Perinitting State” nieans tlie Commonwealth of Kentucky. 

35.  “Plaintiff’ iiieans the United States of America. 

36. “Pollution Control TJpgrade Analysis” nieans tlie techiiical study, analysis, 

review, aiid selection of control tecliiiology reconiniendations (including an eniissioii rate or 

removal efficiency) identical to that which would be perfoiiiied in connection with an 

application for a federal PSD permit, taking into accouiit tlie characteristics of the existing 

facility. Except as otherwise provided in this Consent Decree, such study, analysis, review, and 

selection of recoiiiiriendatioiis shall be carried out in accordance with applicable federal and state 

regulations aiid guidance describing the process and analysis for deteimining Best Available 

Control Technology (BACT), as that term is defined in 40 C.F.R. $52.21(b)( 12), including, 

without limitation, tlie December 1, 1987 EPA Menioranduni from J. Craig Potter, Assistant 

Administrator for Air aiid Radiation, regarding Iinproving New Source Review (NSR) 

Implementation. Nothing in this Decree shall be construed either to: (A) alter tlie force aiid 

effect of statements knowii as or characterized as “guidance” or (B) pennit tlie process or result 

10 
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of a “Pollution Control Upgrade Analysis” to be considered BACT for any purpose under tlie 

Act. 

37. “PM” means particulate matter, measured in accordance with tlie provisions of 

this Consent Decree. 

38. “PM CEMS,” “Mercury CEMS,” “PM Coiitiiiuous Emission Moiiitoriiig 

System,” or “Mercury Contiiiuous Emission Monitoring System” means, as specified in Sectioii 

VI1.C (PM and Mercury Monitoring) of this Conseiit Decree, the equipinelit that samples, 

analyzes, measures, aiid provides, by readings talcen at frequent intervals, an electronic or paper 

record of PM or Mercury emissions. 

39. “PM Control Device” means an electrostatic precipitator (“ESP”) or a baghouse 

(“BH”) or any other device which reduces emissions of particulate matter (PM). 

40. “PM Emission Rate” means the number of pounds of PM emitted per million 

BTU of heat input (Ib/nimBTTJ), as measured in aiinual (or biennial) stack tests in accordance 

with tlie reference method set forth in 40 C.F.R. Part 60, App. A, Method 5 (filterable portion 

only) I 

4 I .  “PSD” means Preveiitioii of Significant Deterioration within the meaning of Part 

C of Subchapter I of the Clean Air Act, 42 U.S.C. $ 4  7470 - 7492 aiid 40 C.F.R. Part 52. 

42. “Re-power” shall iiiean either (1) tlie replacement of an existing pulverized coal 

boiler through tlie coiistruction of a new circulating fluidized bed (“CFB”) boiler or other clean 

coal technology of equivalent eiiviroiiinental performance that at a rniniinuin achieves and 

maintains a 30-Day Rolling Average Emission Rate not greater than 0.100 lb/nimBTIJ for SOz or 

a 30-Day Rolling Average SO, Removal Efficiency of at least ninety-five percent (95%); a 30- 
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Day Rolling Average Emission Rate not greater than 0.070 lb/miiiBTTJ for NO,, and a PM 

Eiiiission Rate not greater than 0.015 ILhiiiiBTTJ; or (2) the modification of a Unit, or removal 

and replaceinelit of TJiiit coiiipoiients, such that the modified or replaced Unit geiierates 

electricity tlirougli the use of iiew coinbiiied cycle combustion turbine technology fiieled by 

natural gas contaiiiiiig no inore than 0.5 graiiis of sulfiir per 100 staiidard cubic feet of natural 

gas, and at a iniiiiinurn achieves and maintains a l-Hour Average NO, Emission Rate not greater 

than 2.0 ppin. 

43. “Selective Catalytic Reduction System” or “SCR’ means a pollution control 

device that eiiiploys selective catalytic reduction technology for tlie reduction of NO, emissions. 

44. 

Consent Decree. 

“SO,” ineaiis sulfiir dioxide, measured in accordance with tlie provisions of this 

45. “SO, Allowance” nieaiis “allowaiice” as defined at 42 U.S.C. S 7651a(3): “an 

authorization, allocated to an affected unit by tlie Administrator [of EPA] under [Subchapter IV 

of the Act], to emit, during or after a specified caleiidar year, one ton of sulfiir dioxide.” 

46. “Spurlock Plant” iiieaiis tlie Spurlock Power Station located near Maysville, 

Kentucky, consisting of the following coal-fired cogeiieration TJiiits: Unit 1 (344 MW) 

(“Spurlock 1”) and Unit 2 (555 MW) (“Spurlock 2”). Spurlock 1 and 2 are each configured to 

supply theniial energy to aii adjacent box iiianufacturing plant. 

47. “Systeiii-Wide 12-Month Rolling Tonnage” ineaiis tlie sum of the tons of the 

pollutant iii question emitted from tlie EKPC System in tlie most recent coiiiplete month and tlie 

previous eleven (1 1) months. A iiew System-Wide 12-Month Rolling Tonnage shall be 

calculated for each new complete iiionth iii accordance with tlie provisions of this Coiiseiit 

12 
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Decree. The calculation of each System-Wide 12-Month Rolling Toiiiiage shall include the 

pollutants emitted during periods of startup, shutdown, and Malfiuiction within each calendar 

month, except as otherwise provided by the Force Majeure provisions of this Conselit Decree. 

48. “Title V Peniiit” nieans tlie peniiit required of EKPC’s inajor sources under 

Subchapter V of tlie Act, 42 U.S.C. $$ 7661 -7661e. 

49. “Unit” nieans, solely for tlie purposes of this Coiiseiit Decree, collectively, the 

coal pulverizer, stationary equipment that feeds coal to tlie boiler, tlie boiler that produces steam 

for the steam turbine, the steam turbine, the generator, the equipment iiecessary to operate tlie 

generator, steam turbine and boiler, and all ancillary equipment, including pollution control 

equipment and systeiiis iiecessaiy for tlie productioii of electricity. 

IV. ELECTION TO EITHER INSTALL EMISSION CONTROLS AT COOPER 2 OR 
RETIRE OR RE-POWER DALE 3 AND 4 

50. No later than December 3 1, 2009, EKPC shall elect in writing to Plaintiff to either 

(1) install and coiitinuously operate NO, emission controls at Cooper 2 by December 3 1, 20 12, 

aiid SOz eniissions controls by June 30, 2012, as required in Paragraphs 53 aiid 65, or (2) retire 

aiid periiiaiiently cease to operate Dale 3 and 4 by December 31,2012. Should EKPC retire aiid 

cease to operate Dale 3 aiid 4 pursuaiit to Option (2), EKPC inay resume operation of such Units 

only if EKPC first Re-powers tlie TJiiits pursuant to Paragraph 42 of this Decree, coininelices 

coininercial operation of such Re-powered Units by May 3 1, 20 14, aiid thereafter coiitiiiues to 

operate in coinpliaiice with the rates set forth in Paragraph 42. Should EKPC choose to Re- 

power Dale TJiiits 3 and 4, EKPC shall timely apply for a precoiistmction pennit from the 

Permitting State under 401 Ky. Adniiii. Reg. 51 :017 prior to commencing such Repowering. In 

applying for such peiiiiit EKPC shall seek, as part of tlie pennit, provisions requiring Einissioii 

Rates no greater than those set forth in Paragraph 42. 

13 
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V. NO, EMISSION REDUCTIONS AND CONTROLS 

A. NO, Emission Controls 

5 1. Begiiiiiing 60 days after entry of this Consent decree, and continuing until 

December 3 1 , 20 12, EKPC shall operate year-round the SCR technology on Spurlock 1 and 

Spurlock 2 to achieve and maintain thc Einission Rates required by this Paragraph. EKPC shall 

operate year-round the SCR technology on Spurlock 1 so as to achieve and maintain a 30- Day 

Rolling Average Einission Rate for NO, not greater than 0.120 Ib/mniBTTJ. EKPC shall operate 

year-round the SCR technology on Spurlock 2 so as to achieve and inaiiitaiii a 30-Day Rolling 

Average Emission Rate for NO, not grcater than 0.100 lb/mmBTIJ. During periods when both 

Spurlock 1 and Spurlock 2 are operating, EKPC shall operate the SCR teclinology on both 

Spurlock 1 and 2 so as to achieve and maintain a Combined 30-Day Rolling Aveiage Einission 

Rate for those two Units for NO, not greater than 0.100 lb/niiiiBTU. 

52. Beginning on January 1,201 3, and continuing thereafter, EKPC shall operate 

year-round the SCR teclinology on Spurlock 1 and 2 so as to achieve and inaiiitaiii a NO, 30-Day 

Rolling Average Einission Rate not grcater tlian 0,100 lb/mmBTU for each Unit. 

53. Pursuant to Paragraph SO, if EKPC elects to iiistall and continuously operate 

emission controls at Cooper 2, then beginning on December 3 1 , 20 12, EKPC sliall install and 

commence continuous operation of year-round SCR technology on Cooper 2 (or equivalent NO, 

control technology approved pursuant to Paragraph 54) so as to achieve, and thereafter maintain, 

a NO, 30-Day Rolling Average Emission Rate not greater tliaii 0.080 lb/niiiiBTU. 

54. With prior written notice to and written approval from EPA, EKPC may, in lieu 

of installing and operating an SCR at Cooper 2, install and operate equivalent NO, control 

technology so long as such equivalent NO, control teclinology is designed for at least a 90% 

14 
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For the 12-Month Period 
Commencing on the Date Specified 
Below, and Each 12-Month Period 

Thereafter: 

Jaiiuarv 1.2008 

removal efficiency for NO, aiid achieves and thereafter inaiiitaiiis a 30-Day Rolliiig Average 

Einissioii Rate no less stringent than 0.080 lb/iiimBTU NO,. 

55 .  In accordance with the dates prescribed in Paragraph 5 1, 52, aiid 53 ,  EKPC shall 

coiitiiiuously operate each SCR (or equivalciit NO, control techiiology approved pursuaiit to 

Paragraph 54) at all times that the TJiiit it serves is in operation, coiisistent with tlie technological 

liniitations, manufacturers’ specifications, and good eiigiiieering aiid iiiaiiiteiiaiice practices for 

the SCR or equivaleiit teclinology, for minimizing eiiiissioiis to the extent practicable. 

56. Begiiiniiig 30 days from entry of this Coiiseiit Decree, EKPC shall also operate 

low NO, buriiers (“LNB”) oii all of tlie units within the EKPC Systeiii aiid over-fire air oii 

Spurlock Unit 2 at all tinies that the units are iii operatioii. 

B. System-Wide NO, Eiiiissioii Liiiiits 

57. EKPC shall coiiiply with tlie followiiig System-Wide 12-Moiith Rolliiig Toiiiiagc 

liiiiitatioiis for NO,, which apply to all EKPC System TJnits collectively: 

System-wide 12-Month Rolling 
Tonnage Limitation for NO, 

11.500 tons 

Jaiiuai-v 1.20 15 

8,500 tons 

8,000 toris 

58. The systemwide aiiiiual emissioiis limits for NO, set forth in Paragraph 57 shall 

apply prospectively froin tlie specified date on which a 12-inoiith period coiiinieiices, that is 

compliance with tlie cap sliall first be determined 12 moiiths following tlie commencement date 

15 
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specified above, and shall eiid 011 the date tliat tlie subsequent systemwide limit, if any, takes 

effect. EKPC may iiot use NO, Allowaiices to comply with tliese system-wide limitations. 

C. Use of NO, Allowaiices 

59. Except as provided in this Coiiseiit Decree, EKPC sliall iiot sell or trade any NO, 

Allowaiices allocated to tlie EKPC System tliat would otherwise be available for sale or trade as 

a result of tlie actioiis takeii by EKPC to coiiiply with the requirements of this Coiiseiit Decree. 

60. Except as provided in this Consent Decree, NO, Allowaiices allocated to tlie 

EKPC Systeiii inay be used by EKPC oiily to iiieet its own federal and/or State Clem Air Act 

regulatory requirements for any EKPC System Unit or New h i t .  

61. Provided that EKPC is in coiiipliaiice with tlie system-wide NO, einission 

liinitatioiis of this Coiiseiit Decree, nothing in tliis Consent Decree shall preclude EKF’C froin 

selling or transferring NO, Allowaiices allocated to tlie EKPC System that become available for 

sale or trade as a result of 

a. activities that reduce NO, einissioiis at aiiy EKPC Systeiii Unit prior to tlie date of 

entry of this Consent Decree; 

b. the iiistallatioii aiid operatioii of aiiy NO, pollution control technology or 

technique that is iiot otherwise required uiider this Consent Decree; 

c. acliieveiiient aiid iiiaiiiteiiaiice of NO, emission rates below both (1) a NO, 

30-Day Rolling Average Eiiiissioii Rate of 0.100 lb/inmBTTJ (for Spurlock 1 aiid 

2) or 0.080 lb/mmBTU (for Cooper 2) aiid (2) tlie NO, Combined 30-Day Rolling 

Average Eiiiissioii Rate of 0.100 lb/iiiinBTTJ established by this Coiiseiit Decree; 

provided, however, that aiiy achievement and maiiitenaiice of NO, emissioii rates 
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resulting from tlie use of Subparagraph 5.c shall not be sold, traded or used by EKPC; 

d. permanent shutdown or repoweriiig of any EKPC System TJiiit iiot otherwise 

required by tliis Coiiseiit Decree; 

e. a fuel change at a TJiiit that results in an emission reduction, provided that tlie 

emission reduction is made enforceable through modification of this Consent 

Decree; or 

f. other emission reduction measures that are agreed to by tlie Parties and made 

enforceable through modification of this Coiiseiit Decree, 

so long as EKPC timely reports the generation of sucli surplus NO, Allowances in accordaiice 

with Sectioii XI1 (Periodic Reporting) of this Consent Decree. EKPC shall be allowed to sell or 

transfer NO, Allowances equal to the NO, emissions reductions achieved for any given year by 

any of the actions specified in Subparagraphs 61 .b. through 61 .f. only to tlie extent that tlie total 

NO, emissions from all EKPC System Units are below the System-Wide 12-Montli Rolling 

Tonnage limitation for that year. 

62. EKPC may iiot purchase or otherwise obtaiii NO, Allowances from another 

source for purposes of coniplyiiig with the requirements of this Consent Decree. However, 

nothing in this Consent Decree shall prevent EKPC froin purchasing or otherwise obtaining NO, 

Allowances from anotlier source for purposes of complying with state or federal Cleaii Air Act 

requirements to tlie extent otherwise allowed by law. 

D. General NO, Provisions 

63. In determiiiing Emission Rates for NO,, EKPC sliall use CEMS in accordance 

with tlie procedures specified in 40 C.F.R. Part 75. 
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Unit 

Spurlock 2 
Spurlock 1 

VI. SO, EMISSION REDUCTIONS AND CONTROLS 

A. SO, Emission Controls 

1. New FGD Iiistallatioiis 

EKPC shall install aiid coiiiiiieiice coiitiiiuoms operation of an FGD (or equivalent 64. 

SO, control technology approved pursuant to Paragrapli 66) on the followiiig TJiiits within the 

EKPC System so as to achieve, by the dates specified below, and thereafter maintain, a 30-Day 

Rolling Average Reiiioval Efficieiicy for SO, of at least ninety-five perceiit (95%) or a 30-Day 

Rolling Average SO, Eniission Rate of no greater than 0. I00 lb/nimBTTJ: 

Date by which EKPC must 
install and coiiiiiieiice 

coiitiiiuous operation of ail 
FGD (or equivalent SO, 

control technology approved 
pnrsuant to Paragraph 66) 

Date by which EKPC’s FGD Must 
Achieve and Maintain 30-Day 

Rolling Average 
Reinoval Efficiency or Emission 

Rate for SOz 

October 1,2008 January 1, 2009 

Julie 30, 201 1 Julie 30, 201 1 

65. Pursuant to Paragraph SO, if EKPC elects to install aiid coiitinuously operate 

emission controls at Cooper 2, then begiiiiiing on June 30, 2012, EKPC shall install and 

commence continuous operation of FGD technology (or equivaleiit SO2 control teclinology 

approved pursuant to Paragraph 66) on Cooper 2 so as to achieve, and thereafter maintain, a 30- 

day Rolliiig Average SO, Removal Efficiency of at least ninety-five perceiit (95%) for Cooper 2 

or a 30-Day Rolliiig Average SO, Eiiiissioii Rate of 110 greater than 0.100 lb/minBTU. 

66. With prior written notice to and written approval from EPA, EKPC may, in lieu 

of installing and operating an FGD at any Unit specified in Paragraph 64 and 65, iiistall and 

operate equivalent SO, control techiiology so long as such equivalent SO, control technology 

achieves aiid iiiaiiitains a 30-Day Rolling Average SO, Reiiioval Efficiency of at least ninety- 
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five percent (95%) or a 30-Day Rolling Average SO, Emission Rate of no greater than 0.100 

Ib/nimBTTJ. 

2. 

EKPC shall continuously operate each FGD (or equivalent SO2 control 

Continuous Operatioii of SO, Coiitrols 

67. 

tecliiiology approved pursuant to Paragraph 66) covered under this Consent Decree at all times 

that the Unit it serves is in operation, consistent with tlie technological limitations, 

manufacturers’ specifications, aiid good engineering and maintenance practices for tlie FGD or 

equivalent technology, for minimizing emissioiis to the extent practicable. 

B. System-Wide SO, Emission Limits 

68. EKPC shall comply with the following System-Wide 12-Moiitli Rolling Tonnage 

Iimitatioiis for SOz, which apply to all EKPC System Units collectively: 

For the 12-Month Period 
Commencing on the Date Specified 
Below, and Each 12-Month Period 

October 1.2008 

System-Wide 
12-Month Rolling Tonnage 

Limitation 

57,000 tons 

40,000 tons 
28,000 tons 

69. Each of the system-wide aniiual emission limits for SO, set forth in Paragraph 68 

shall apply prospectively from the specified date 011 which a 12-111011t11 period commences, that is 

compliance with the cap sliall first be determilied 12 iiioiiths following tlie commencement date 

specified above, aiid shall end on tlie date that the subsequent system-wide limit, if any, takes 

effect. EKPC sliall not use SOz allowances or credits to comply with these system-wide 

limitations. 
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C. Surrender of SOz Allowances 

70. For purposes of this Subsection, tlie “surrender of allowances” iiieans 

permanently surreiideriiig allowaiices from the accounts administered by EPA for all units in tlie 

EKPC System, so that such allowaiices can never be used to meet any coinpliaiice requirement 

under tlie Clean Air Act, the Kentucky SIP, or this Coiiseiit Decree. 

71. EKPC may use aiiy SO, Allowances allocated by EPA to tlie EKPC System oiily 

to meet its own federal andor State Clean Air Act regulatory requirements for aiiy EKPC 

System Unit or New TJnit. EKPC shall not sell or transfer any allocated EKPC System SOz 

Allowances to a third party, except as provided in Paragraph 72, 73, and 76 below. 

72. For each calendar year beginning with calendar year 2008, EKPC shall surreiider 

to EPA, or transfer to a non-profit third party selected by EKPC for surrender, SO, Allowances 

allocated to EKPC System Units that are surplus to its Clean Air Act SO2 Allowance-holding 

requirements for tlie EKPC System Units and New TJnits, collectively, for that year. EKPC shall 

nialte such surreiider annually, within forty-five (45) days of EKPC’s receipt from EPA of tlie 

Annual Deduction Reports for SO,. Any surrendcr necd not include thc specific SO, Allowances 

that were allocated to EKPC System Units, so long as EKPC surrenders SO, Allowaiices that are 

from the same year or an earlier year and that are eqrral to thc nuniber required to be surrendered 

under this Paragraph 72. 

73. If any allowances are transferred directly to a noli-profit third party, EKPC shall 

iiiclude a description of such transfer in tlie next report submitted to EPA pursuant to Section XI1 

(Periodic Reporting) of this Consent Decree. Sucli report shall: (i) provide tlie identity of tlie 

lion-profit tliird-party recipient(s) of the SO, Allowances and a listing of the serial iiuiiibers of 

the transferred SO, Allowances; and (ii) include a certification by the third-party recipient(s) 

stating that the recipient(s) will not sell, trade, or otherwise exchange any of tlie allowances and 
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will not use any of the SO, Allowances to nieet aiiy obligation iinposed by any eiivironiiieiital 

law. No later than tlie third periodic report due after the transfer of any SO, Allowances, EKPC 

shall include a statement that the third-party recipient(s) surrendered the SO, Allowances for 

permanent surrender to EPA in accordance with tlie provisions of Paragraph 74 within one (1) 

year after EKPC transferred the SO, Allowances to them. EKPC shall not have coinplied with 

the SOz Allowance surrender requirements of this Paragraph 73 until all third-party recipieiit(s) 

shall have actually surrendered the transferred SO, Allowaiices to EPA. 

74. For all SOz Allowances surrendered to EPA, EKPC or tlie third-party recipient(s) 

(as tlie case may be) shall first submit an SO, Allowance transfer request form to EPA’s Office 

of Air aiid Radiation’s Clem Air Markets Division directing the transfer of such SOz Allowances 

to the EPA Eiiforcenieiit Surreiider Account or to any other EPA account that EPA iiiay direct in 

writing. As part of submitting these transfer requests, EKPC or the third-party recipieiit(s) sliall 

irrevocably authorize the transfer of these SO, Allowances and ideiitifj - by mine of account 

and ally applicable serial or other identification numbers or station names - tlie source and 

location of tlie SO, Allowances being surrendered. 

7.5. The requireiiieiits in Paragraphs 71, 72, 73, 74, aiid 76 of this Decree pertaining to 

EKPC’s use aiid retirement of SO, Allowaiices are perinanent injunctions not sub,ject to any 

termination provision of this Decree. These provisions shall survive any teniiination of this 

Decree in whole or in part. 

76. Provided tliat EKPC is in coinpliaiice with tlie system-wide SO2 emissions 

liinitatioiis of this Consent Decree, nothing in this Consent Decree shall preclude EKPC froin 

banlting, selling or transferring SO, Allowances allocated to the EKPC System tliat become 

available for sale or trade as a result of: 
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a. activities that reduce SOz emissions at any EKPC System TJiiit prior to tlie date of 

entry of this Coiiseiit Decree; 

b. tlie iiistallatioii and operatioii of any SO, pollutioii control technology or 

technique that is not otlierwise required under this Coiiseiit Decree; 

c. achieveiiient aiid maiiiteiiaiice of a 30-Day Rolling Average SO, Reiiioval 

Efficiency at an Improved &it that is below tlie applicable 30-Day Rolling 

Average SO, Removal Efficieiicy limit specified iii Paragraphs 64 and 65;  

d. perinaiient shutdowii or repowering of aiiy EKPC System TJiiit iiot otherwise 

required by tlie Coiiseiit Decree; 

e. a fuel change at a Unit that results in an einissioii reduction, provided that the 

emission reductioii is made enforceable through modification of this Coiiseiit 

Decree; or 

f. other emission reductioii measures that are agreed to by the Parties aiid made 

enforceable through modification of this Consent Decree, 

so long as EKPC tiinely reports tlie geiieratioii of such surplus SO, Allowances in accordaiice 

with Section X I  (Periodic Reporting) of this Coilsent Decree. EKPC shall be allowed to bank, 

sell or transfer SO, Allowances equal to tlie SOz emissions reductions achieved for aiiy given 

year by any of the actions specified in Subparagraplis 76.b. through 76.f. only to tlie extent that 

the total SO, einissioiis from all EKPC System TJnits are below the System-Wide 12-Month 

Rolling Toiiiiage liiiiitation for that year. 
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77. Nothing in this Coiiseiit Decree sliall prevent EKPC from purchasing or otherwise 

obtaining SO, Allowances from another source for purposes of complying with state or federal 

Clean Air Act requirements to the extent otlierwise allowed by law. 

D. Fuel Liinitatioiis 

78. EKPC shall not burn coal having a sulfur content greater than any amount 

authorized by regulation or State permit at any EKPC System TJiiit. 

E. General SO, Provisions 

79. Tii deteriiiiniiig Emission Rates for SO2, EKPC sliall use CEMS in accordance 

with the procedures specified in 40 C.F.R. Part 75. 

80. For Units that are required to be equipped with SO, control equipment aiid that 

are subject to tlie percent removal efficieiicy requirements of this Consent Decree, tlie outlet SO, 

Emissioii Rate and tlie inlet SOz Emission Rate shall be determilied based 011 the data geiicrated 

in accordance with 40 C.F.R. Part 75.1 5 (1999) (using SO, CEMS data froin both tlie inlet aiid 

outlet of the control device). 

VII. PM AND MERCURY EMISSION REDUCTIONS AND CONTROLS 

Optimization of PM Emission Controls 

Within ninety (90) days after entry of this Coiiseiit Decree and continuing 

A. 

8 1. 

thereafter, EKPC shall continuously operate each PM control device on its EKPC System Units 

to maximize PM emission reductions, coiisisteiit with manufacturers’ specifications, tlie 

operational design and inaiiiteiiaiice liiiiitatioiis of tlie Units aiid good engineering practices. 

Specifically, EKPC shall, at a minimum: (a) energize each section of tlie ESP for each TJnit, 

regardless of whether that actioii is needed to comply with opacity limits; (b) iiiaintain the 

energy or power levels delivered to tlie ESPs for each TJiiit to achieve the greatest possible 
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removal of PM; (c) make best efforts to expeditiously repair and return to service 

transforiiier-rectifier sets when they fail; and (d) inspect for, and schedule for repair, any 

openings in ESP casings and ductwork to minimize air leakage. Within two liundred seventy 

(270) days after entry of this Consent Decree and continuing thereafter, EKPC shall also 

optimize the plate-cleaning and discharge-electrode-cleaning systems for tlie ESPs at each EKPC 

System TJnit by varying tlie cycle time, cycle frequency, rapper-vibrator intensity, and number of 

strikes per cleaning event, of these systems to minimize PM emissions. 

B. 

82. 

Upgrade of Existing PM Emission Controls 

Within 365 days of lodging of this Consent Decree, EKPC shall demonstrate that 

each of the EKPC System Units can achieve and maintain a PM Emission Rate of 110 greater than 

0.030 lb/mniBTU in accordance with Pal-agrapli 87. In tlie alteiiiative and in lieu of 

demonstrating compliance with the PM Emission Rate applicable under this Paragraph 82, 

EKPC may elect to undertake an upgrade of tlie existing PM emissions control equipment for 

any such Unit based on a PM Pollution Control Upgrade Analysis for that TJnit. The preparation, 

subniission, and implenientation of such PM Pollution Control Upgrade Analysis shall be 

undertaken and completed in accordance with the compliance schedules and procedures 

specified in Paragraph 84. 

83. Demonstration and Compliance with PM Emission Limit. If EKPC demonstrates 

by tlie applicable date set forth in Paragraph 82 that a TJnit can achieve and maintain a PM 

Emission Rate of no greater than 0.030 Ib/mniRTTJ, EKPC shall thereafter operate that Unit to 

maximize PM emission reductions, consistent with the TJnit’s operational design and safety 

requirements, and shall acliieve and maintain a PM Emission Rate no greater than 0.030 

1 b/mmB TU. 
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84. PM Eniissioii Control Umrade. For each EKPC System Unit for which EKPC 

does not elect to meet a PM Emission Ratc of 0.030 lb/mmBTTJ, EKPC shall prepare, submit, 

and implement a PM Pollution Control TJpgrade Analysis in accordance with this Paragraph 84, 

Such PM Pollution Control Upgrade Aiialysis shall include proposed upgrades to the PM 

pollution control device and a proposed alternate PM Einissioii Rate that the Unit shall meet 

upon conipletioii of such upgrade. For each TJnit for which such a PM Pollution Control 

Upgrade Analysis is required, E W C  shall deliver such PM Pollution Control Upgrade Analysis 

to EPA for approval pursuant to Section XI11 (Review and Approval of Submittals) of tliis 

Consent Decree witliin 180 days of tlie date on which tlie particular EKPC System TJiiit is unable 

to male the deinoiistratioii required by Paragraph 83. 

a. In coiiductiiig the PM Pollution Control Upgrade Analysis for any Unit, EKPC 

need not coiisider any of the following PM control measures: 

1. the complete replacement of tlie existing ESP with a new ESP, FGD, or 

baghouse, or 

.. 11. tlie upgrade of the existing ESP controls tlirougli the installation of a 

supplemental PM Control Device, tlirougli the refiirbislmient of existing 

PM Control Devices, or through otlier measures, if tlie costs of sucli 

upgrade are equal to or greater tlian the costs of a replacement ESP, FGD, 

or baghouse (on a total dollar-per-ton-of-pollutant-removed basis). 

With each PM Pollutioii Control Upgrade Analysis delivered to EPA, EKPC shall 

simultaneously deliver all documeiits that support or were considered in preparing 

such PM Pollution Control ‘IJpgrade Analysis. EKPC sliall retain a qualified 
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contractor to assist in the perfoniiaiice and completion of each PM Pollution 

Control IJpgrade Analysis. 

Beginning one (1) ycar after EPA approval of the recommcndation(s) made in a 

PM Pollution Coiitrol Upgrade Analysis for a TJnit, EKPC shall not operate that 

Unit unless all equipment called for in tlie recomiiiendation(s) of the Pollution 

Control Upgrade Aiialysis has been installed. An installation period longer than 

o m  year may be allowed if EKPC inales such a request in the PM Pollution 

Control TJpgrade Analysis and EPA determines such additional time is necessary 

due to factors such as the niagiiitude of tlie PM control project or thc need to 

address reliability coiicerns that could result froni inultiplc EKPC System TJiiit 

outages. TJpon installation of all equipiiient recomniended under an approved PM 

Pollution Control Upgrade Analysis, EKPC shall operate such equipment in 

compliance witli tlie recoiiiinendation(s) of the approved PM Pollution Coiitrol 

IJpgrade Analysis, including coiiipliaiice witli any PM Einissioii Rate specified by 

tlie recommendation(s). 

b. 

85. EKPC shall continuously operate each ESP in the EKPC System at all tiiiies that 

the Unit it serves is coiiibustiiig Fossil Fuel, in coiiipliaiice with manufacturers’ specifications, 

the operational design and maintenance liiiiitatioiis of the TJnit, and good engineering practices. 

C. PM and Mercury Monitoring 

1. PM Stack Tests 

Beginning in calendar year 2008, and continuing aniiually thereafter, EKPC shall 86. 

conduct a PM perforiiiance test on each EKPC System Unit. The annual stack test requireiiieiit 

imposed on each EKPC System TJnit by this Paragraph 86 may be satisfied by stack tests 

coiiducted by EKPC as required by its pennits from the Kentucky Natural Resources and 
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Enviroiiineiital Protection Cabinet for any year that such stack tests are required under the 

permits. EKPC may perform bieiiiiial rather than aiinual testing provided that (a) two of the 

most recently coiiipleted test results from tests conducted in accordance with 40 C.F.R. Part 60, 

Appendix A-1, Method 5 demolistrate that the PM emissions are equal to or less than 0.01.5 

lb/minBTU, or (b) the TJnit is equipped with a PM CEMS in accordance with Paragraphs 88 

through 95. EKPC shall perform annual rather than bieiiiiial testing tlie year immediately 

following any test result deiiionstrating that tlie particulate matter emissions are greater thaii 

0.015 lb/miiiBTTJ, uiiless tlie TJiiit is equipped with a PM CEMS in accordaiice with Paragraphs 

88 through 9.5. 

87. Tlie reference and monitoring methods aiid procedures for determining 

coiiipliance with PM Eiiiission Rates shall he those specified in 40 C.F.R. Part 60, Appendix A- 

1, Method S .  TJsc of any particular method shall coiiforiii to tlie EPA requirements spccified in 

40 C.F.R. Part 60, Appendix A aiid 40 C.F.R. $ 60.48a (11) a id  (e), or any federally approved 

method contained in the Kentucky SIP. EKPC shall calculate the PM Emission Rates from tlie 

stack test results in accordance with 40 C.F.R. $ 60.8(f). Tlie results of each PM stack test shall 

be submitted to EPA within 30 days of completion of each test. 

2. PM CEMS 

EKPC shall install aiid operate PM CEMS in accordance with Paragraphs 89 88. 

through 95. Operation of such PM CEMS shall be in accordance with 40 C.F.R. Part 60, App. B, 

Perforiiiaiice Specification 1 1, aiid App. F Procedure 2. Each PM CEMS shall comprise a 

coiitiiiuous particle mass monitor measuring PM concentration, directly or indirectly, on an 

hourly average basis and a dilueiit iiioiiitor used to convert tlie coilcentration to units of 

lb/mmnBTU. EKPC shall maintain, in ai1 electronic database, the hourly average eiiiissioii 
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values of all PM CEMS in lb/mrnBTU. EKPC sliall use reasoiiable efforts to keep each PM 

CEMS ruiiiiiiig aiid producing data whenever aiiy Unit served by the PM CEMS is operating. 

89. No later than six (6) iiioiiths after entry of this Coiiseiit Decree, EKPC sliall 

submit to EPA for review and approval pursuant to Sectioii XI11 (Review and Approval of 

Submittals) of this Coiiseiit Decree a plan for tlie installation aiid certificatioii of each PM 

CEMS. 

90. EKPC shall install, certify, and operate PM CEMS 011 two (2) TJiiits, stacks or 

comnioii stacks in accordaiice wit11 tlie following schedule: 

10/1/08 

12/3 1/12 

Stack 
Spurlock 2 

Cooper 1 

9 1 I No later than one liuridred tweiity (1 20) days prior to the deadline to coiiiiiieiice 

operatioii of each PM CEMS, EKPC shall subillit to EPA for review and approval pursuant to 

Sectioii XI11 (Review and Approval of Submittals) of this Consent Decree a proposed Quality 

Assuraiice/Quality Control (“QA/QC”) protocol that shall be followed in calibrating such PM 

CEMS. Following EPA’s approval of tlie protocol, EKPC shall thereafter operate each PM 

CEMS in accordance with the approved protocol. 

92. In developing botli tlie plan for iiistallatioii and certificatioii of tlie PM CEMS and 

tlie QA/QC protocol, EKPC sliall use tlie criteria set forth in 40 C.F.R. Part 60, App. B, 

Perfonnaiice Specification 1 1, and App. F Procedure 2. EKPC shall include in its QA/QC 

protocol a description of any periods in which it proposes that tlie PM CEMS inay not be in 

operation iii accordaiice with Performance Specification 1 1 . 
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93. No later than iiiiiety (90) days after EKPC begins operation of tlie PM CEMS, 

EKPC sliall conduct tests of each PM CEMS to deinoiistrate compliance with the PM CEMS 

installation and certification plan submitted to and approved by EPA in accordaiice witli 

Paragrapli 89. 

94. EKPC shall operate tlie PM CEMS for at least two (2) years on each of tlie TJiiits 

specified in Paragraph 90. After two (2) years of operation, EKPC may attempt to demonstrate 

that it is infeasible to coiitiiiue operating PM CEMS. As part of that demonstration, EKPC shall 

submit an alternative PM monitoring plan for review and approval by the TJiiited States. Tlie 

plan shall explaiii the basis for stopping operation of tlie PM CEMS and propose an alteriiative- 

monitoring plan. If the United States disapproves tlie alternative PM iiioiiitoriiig plan, or if tlie 

United States rejects EKPC’s claim that it is infeasible to continue operating PM CEMS, such 

disagreement is subject to Section XVI (Dispute Resolution). 

95. Operation of a PM CEMS sliall be considered no longer feasible if (a) the PM 

CEMS cannot be kept in proper condition for sufficient periods of time to produce reliable, 

adequate, or usefbl data consistent witli the QA/QC protocol; or (b) EKPC deinoiistrates that 

recurring, chronic, or uiiusual equipiiieiit adjustiiieiit or serviciiig needs in relation to other types 

of coiitiiiuous emission monitors caiiiiot be resolved tlirough reasonable expenditures of 

resources. If EPA determines that operation is no longer feasible, EKPC shall be entitled to 

discontinue operation of aiid remove tlie PM CEMS. 

3. Mercurv CEMS 

EKPC shall install and operate Mercury CEMS in accordaiice with Paragraphs 97 96. 

through 102. Tlie Mercury CEMS shall coiitiiiuously iiieasure iiiercuiy eiiiissioii concentration, 

directly or indirectly, on an hourly average basis, in uiiits of pounds per trillion BTTJ 

(“1WTBTU”). EKPC shall maintain, in an electroiiic database, tlie hourly average emission 

29 



Case 5:04-cv-00034-KSF Document 181 Filed 09/24/2007 Page 33 of 73 

Unit 
Smrloclc 1 or 2 

values of all Mercury CEMS in IWTBTTI. EKPC shall use reasonable efforts to keep each 

Mercury CEMS running aiid producing data whenever any IJnit served by tlie Mercury CEMS is 

operating. 

Deadline to Commence Operation of Mercury CEMS 
10/1/08 

97. No later than six (6) months after entry of this Coiisent Decree, EKPC sliall 

submit to EPA for review aiid approval pursuaiit to Section XITI (Review and Approval of 

Submittals) of this Coiiseiit Decree a plan for the installation and certification of tlie Mercury 

CEMS. 

98. EKPC sliall install, certify, and operate the Mercury CEMS on the followiiig Unit 

in accordaiice witli the followiiig schedule: 

No later than six (6) moiitlis after entry of this Coiiseiit Decree, EKPC may submit to EPA for 

review aiid approval aii alteriiative TJnit on wliicli to install the Mercury CEMS required by this 

Paragraph 98. 

99. No later tliaii one liundred twenty (120) days prior to tlie deadline to coiiinience 

operatioii of each Mercury CEMS, EKPC sliall submit to EPA for review and approval pmsuant 

to Section XI11 (Review and Approval of Subiiiittals) of this Coiiseiit Decree a proposed QA/QC 

protocol that sliall be followed iii calibrating such Mercury CEMS. Following EPA’s approval 

of tlie protocol, EKPC sliall thereafter operate tlie Mercury CEMS in accordaiice witli tlie 

approved protocol. 

100. No later than ninety (90) days after EKPC begiiis operation of tlie Mercury 

CEMS, EKPC shall conduct tests of the Mercury CEMS to demolistrate compliance with tlie 
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Mercury CEMS installation and certification plan submitted to and approved by EPA in 

accordance with Paragraph 97. 

101. EKPC sliall operate the Mercury CEMS for at least two (2) years on the Unit 

specified in Paragraph 98. After two (2) years of operation, EKPC may attempt to demonstrate 

that it is infeasible to continue operating Mercury CEMS. As part of that demonstration, EKPC 

sliall submit an alternative Mercury moiiitoring plan for review and approval by the United 

States. The plan shall explain the basis for stopping operation of the Mercury CEMS and 

propose ail alternative-moiiitoriiig plan. If the EPA disapproves tlie alternative Mercury 

monitoring plan, os if the EPA rejects EKPC’s claim that it is infeasible to continue operating 

Mercury CEMS, such disagreement is subject to Section XVI (Dispute Resolution). 

102. Operation of a Mercury CEMS shall be considered no longer feasible if (a) the 

Mercury CEMS cannot be kept in proper condition for sufficient periods of time to produce 

reliable, adequate, or useful data consistent with the QA/QC protocol; or (b) EKPC demonstrates 

that recurring, cliroiiic, or uiiusual equipment adjustment or servicing needs in relation to other 

types of coiitinuous emission monitors caiiiiot be resolved through reasonable expenditures of 

resources. If EPA detenniiies that operation is no longer feasible, EKPC sliall be entitled to 

discontinue operation of aiid remove the Mercury CEMS. 

4. PM and Mercui7 Reporting 

Following the iiistallatioii of each PM aiid Mercury CEMS, EKPC shall begin aiid 

continue to report to EPA, pursuant to Section XI1 (Periodic Reporting), tlie data recorded by the 

PM and Mercury CEMS, expressed in Ib/inmBTTJ aiid IWTBTTJ, respectively, on a 3-hour, 24- 

hour, 30-day, and 365-day rolling average basis in electronic fomiat, as required in Paragraph 

88 and 96. 

103. 
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D. Geiieral PM Provisioiis 

104. Although stack testing shall be used to deteiiiiine coiiipliance with the PM 

Einissioii Rate established by this Coiiseiit Decree, data froin the PM CEMS shall be used, at a 

minimum, to moiiitor progress in reducing PM emissioiis. Nothing in this Consent Decree is 

iriteiided to, or shall, alter or waive aiiy applicable law (including aiiy defenses, entitlements, 

challenges, or clarifications related to tlie Credible Evidence Rule, 62 Fed. Reg. 83 I S  (Feb. 27, 

1997)) coiiceniing the use of data for any purpose uiider the Act, generated either by the 

reference methods specified herein or otherwise. 

VIII. PROHIBITION ON NETTING CREDITS OR OFFSETS FROM REQUIRED 
CONTROLS 

1 OS.  Eiiiissioii reductions geiierated by EKPC to comply with the requiremeiits of this 

Coiiseiit Decree shall iiot be considered as a creditable coiiteinporaiieous einissioii decrease for 

the purpose of obtaining a iiettiiig credit uiider tlie Clem Air Act’s Noiiattaiiimeiit NSR arid PSD 

programs. 

106. The lirnitatioiis on tlie generation and use of iiettiiig credits or offsets set forth in 

the previous Paragraph 10.5 do iiot apply to eiiiissioii reductions achieved by EKPC System IJiiits 

that are greater thaii those required uiider this Coiiseiit Decree. For purposes of this Paragraph 

106, emission reductions froiii an EKPC System Unit are greater thaii those required under this 

Coiiseiit Decree if they result from EKPC conipliaiice with federally-enforceable emission liinits 

that are inore stringent thaii those liinits imposed oii EKPC System Uriits uiider this Coiiseiit 

Decree aiid uiider applicable provisioiis of the Cleaii Air Act or the Kentucky SIP. 

107. Nothing in this Coiiseiit Decree is iiiteiided to preclude the eiiiissioii reductioiis 

geiierated uiider this Coiiseiit Decree from beiiig coiisidered by the Coiiiiiioiiwealtli of Kentucky 

or EPA as creditable contemporaneous einissioii decreases for tlie purpose of attaininelit 
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deiiionstratioiis submitted pursuant to 3 I10 of the Act, 42 U.S.C. 3 7410, or in determining 

impacts 011 NAAQS, PSD increment, or air quality related values, iiicludiiig visibility, in a Class 

I area. 

IX. ENVIRONMENTAL PROJECTS 

108. EKPC shall implement tlie Environmental Prqject (“Project”) described in 

Appendix A in compliance with tlie approved plans aiid schedules for such Prqject and other 

tenns of this Coiiseiit Decree. EKPC shall subinit plans for the Project to tlie United States for 

review and approval pursuant to Sectioii XI11 (Review aiid Approval of Submittals) of this 

Consent Decree in accordance with the schedules set fortli in Appendix A. EKPC shall maintain, 

aiid present to the TJiiited States, upon request, all docuinents to substantiate the cost of tlie 

Project aiid shall provide these documents to the TJnited States within thirty (30) days of a 

request by tlie TJnited States for the documents. 

109. All plans and reports prepared by EKPC pursuant to tlie requirements of this 

Sectioii of the Consent Decree sliall be publicly available without charge. 

110. EKPC shall certify, as part of each plan submitted to tlie United States for aiiy 

Project, that EKPC is iiot otherwise required by law to perform the Project described in tlie plan, 

that EKPC is unaware of any other person who is required by law to perform the Project, and 

that EKPC will iiot use any Project, or portion thereof, to satisfy aiiy obligations that it may have 

under other applicable requirements of law, including aiiy applicable renewable portfolio 

standards. 

1 1 1. EKPC shall use good faith efforts to secure as much beiiefit as possible for the 

Project, consistent with tlie applicable requireinelits aiid limits of tliis Coiiseiit Decree. 
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112. If EKPC elects (where such an election is allowed) to undertake a Project by 

contributing funds to anotlier person or instruinentality that will carry out the Project, that person 

or instrumentality must in writing: (a) identify its legal authority for accepting such funding; and 

(b) identify its legal authority to conduct tlie Project for which EKPC contributes the funds. 

Regardless of whether EKPC elected (where such election is allowed) to undertake a Prqject by 

itself or to do so by contributing funds to another person or iiistniinentality that will carry out tlie 

Project, EKPC acknowledges tliat it will receive credit for the expenditure of such fiinds only if 

EKPC demonstrates that tlie funds have been actually spent by eitlier EKPC or by tlie person or 

instrumentality receiving them (or, in tlie case of internal costs, have actually been incurred by 

EKPC), and that such expenditures met all requirements of this Consent Decree. 

113. Within sixty (60) days following tlie completion of tlie Project required under this 

Consent Decree, EKPC shall submit to tlie TJnited States a report that documents the date that tlie 

Project was completed, EKPC’s results of inipleineiiting tlie Prqject, including tlie emission 

reductions or otlier enviroiiiiieiital benefits achieved, and the costs incurred by EKPC in 

iiiipleinenting tlie Project. 

114. EKPC shall not financially benefit to a greater extent than any otlier meiiiber of 

tlie general public from tlie sale or transfer of technology obtained in the course of inipleiiieiiting 

any Project. 

1 15. Beginning one (1) year after entry of this Consent Decree, EKPC shall provide 

tlie TJnited States with semi-annual updates concerning tlie progress of each Project. 

X. CIVIL PENALTY 

116. Within thirty (30) calendar days after entry of this Consent Decree, EKPC shall 

pay to tlie TJnited States a civil penalty in tlie amount of $7SO,OOO. The civil penalty shall be 
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paid by Electroiiic Funds Transfer (“EFT”) to tlie United States Department of Justice, in 

accordance with current EFT procedures, referencing USA0 File Number 2007200290 and 

2004VOO 107 and DOJ Case Number 90-5-2- 1-0808s aiid the civil action case iiaiiie aiid case 

iiuniber of this action. The costs of such EFT shall be EKPC’s responsibility. Payineiit shall be 

made in accordaiice with instructioiis provided to EKPC by tlie Fiiiaiicial Litigation Unit of the 

U S .  Attorney’s Office for the Easterii District of Kentucky, Lexington Division. Aiiy fiiiids 

received after 2:OO p.m. EDT shall be credited on the next busiiiess day. At tlie time of payment, 

EKPC shall provide notice of payment, referencing tlie USAO File Number, the DOJ Case 

Number, and tlie civil action case name and case number, to tlie Department of Justice and to 

EPA in accordaiice with Section XIX (Notices) of this Consent Decree. 

117. Failure to timely pay the civil penalty shall subject EKPC to interest accruing 

from the date payinelit is due until the date payinelit is made at the rate prescribed by 28 U.S.C. 9 
1961, and shall render EKPC liable for all charges, costs, fees, aiid peiialties established by law 

for tlie benefit of a creditor or of tlie United States in securing payment. 

1 18. Paytnerits made pursuant to this Section are peiialties within tlie meaning of 

Section 162(f) of tlie Interiial Revenue Code, 26 U.S.C. 9 162(f), aiid are not tax-deductible 

expenditures for purposes of federal law. 

XI. RESOLUTION OF CLAIMS 

A. 

119. 

RESOLUTION OF US.  CIVIL CLAIMS 

Clainis Based 011 Modificatioiis Occurring Before the Lodging of Decree. 

Entry of this Decree shall resolve all civil claiiiis of the United States under either: 

a. Parts C or D of Subchapter I of tlie Clean Air Act, 

b. Section 1 1 1 of the Clean Air Act aiid 40 C.F.R. Section 60.14, 
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c. Sections 502(a) and 504(a) of tlie Clean Air Act, but only to tlie extent that such 

claims are either (i) based on EKPC’s failure to obtain an operating permit that 

reflects applicable requirenients imposed wider Parts C or D of Subchapter I, or 

Section 1 1 1, of tlie Clean Air Act; or (ii) EKPC’s operation of Spurlock 2 at a 

heat input above that listed in the 1982 Spurlock Operating Permit No. 0-82-270 

and 1999 Spurlock Title V peimit V-97-050, 

d. 40 1 KAR 5 1 :O I7 and all relevant prior versions of these regulations, 

e. 401 KAR 52:020 and all relevant prior versions of these regulations, but only to 

the extent that such claims are based 011 either (i) EKPC’s failure to obtain an 

operating permit that reflects applicable requirements imposed under 40 I KAR 

51 :017, or (ii) EKPC’s operation of Spurlock 2 at a heat input above that listed in 

tlie 1982 Spurlock Operating Permit No. 0-82-270 and I999 Spurlock Title V 

permit V-97-050, 

that arose from any modifications that coinnienced at any EKPC System Unit prior to the date of 

lodging of this Decree, iiicluding but not limited to those modifications alleged in the Complaint 

in this civil action. 

120. Claims Based on Modifications After tlie Lodging of Decree. 

Entry of this Decree also sliall resolve all civil claims of the TJnited States for pollutants 

regulated under Parts C or D of Subcliapter I of tlie Clean Air Act, and under regulations 

promulgated thereunder as of tlie date of lodging of this Decree, where siicli claims are based 011 

a modification completed before December 3 I ,  201 5 and: 

a. commenced at any EKPC System Unit after lodging of this Decree; or 

b. that this Consent Decree expressly directs EKPC to undertake. 
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The teriii “modification” as used in this Paragraph 120 shall have tlie meaiiiiig that teriii is giveii 

uiider the Clean Air Act statute as it existed 011 the date of lodging of this Decree. 

121 I Reopener. The resolutioii of the civil claims of the TJiiited States provided by this 

Subsectioii is subject to the provisioiis of Section B of this Section. 

B. 

122. 

PURSUIT OF U.S. CIVIL CLAIMS OTHERWISE RESOLVED 

Bases for Pursuing Resolved Claims Across EKPC Svsteiii. If EKPC violates 

Paragraph 57 (System-wide NO, Rolling Tonnage Limits); Paragraph 68 (System-wide SO, 

Rolling Tonnage Limits); or Paragraph 78 (Fuel Liiiiitatioiis); exceeds aiiy 30-Day Rolling 

Average Eniissioii Rate or 30-Day Rolling Average SOz Removal Efficieiicy for more than 60 

coiisecutive days, or fails by more than iiiiiety days to complete installation or upgrade aiid 

coiiiiiieiice opcratioii of aiiy emission control device required pursuant to Paragraphs 5 1 , 52, 513, 

64, or 65; or fails by inore than iiiiiety days to retire and permanently cease to operate or Re- 

power EKPC Systeni TJiiits pursuant to Paragraph 50, then the TJiiited States may pursue aiiy 

claim at any EKPC System TJiiit that is otherwise covered by the resolutioii of claiiiis uiider 

Subsectioii A of this Section, subject to (a) and (b) below. 

a. For aiiy claims based 011 iiiodificatioiis uiidertalteii at ai1 Other Unit (any EKPC 

System Unit that is not an Improved Unit for the pollutant in question), claiins 

may be pursued oiily where tlie modification(s) oii which such claim is based was 

coiiimeiiced within the five ( 5 )  years preceding the violatioii or failure specified 

in this Paragraph 122. 

b. For aiiy c la im based on modifications uiidertalteii at an Improved TJiiit, claims 

may be pursued only where the modification(s) 011 which such claim is based was 

coiniiieiiced (i) after lodging of the Consent Decree aiid (ii) withiii the five years 

preceding the violation or failure specified in this Paragraph 122. 
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123. Additional Bases for Pursuing Resolved Claims for Modifications at an Improved 

Unit. Solely with respect to Improved TJnits, the United States may also pursue claims arising 

from a modification (or collection of modifications) at an Improved Unit that are otherwise 

covered by the resolution of claims uiider Subsection A of this Section, if the modification (or 

collection of modifications) at tlie Iinproved TJiiit on which such claims are based (i) was 

commenced after lodging of this Coiiseiit Decree, and (ii) individually (or collectively) increased 

tlie maximum hourly emission rate of that TJnit for NO, or SO, (as measured by 40 C.F.R. 4 

60.14 (b) and (11)) by more than ten percent (10%). 

124. Additional Bases for Pursuing; Resolved Claims for Modifications at an Otlier 

Unit. Solely with respect to Otlier TJnits, tlie TJiiited States may also pursue claims arising from 

a modification (or collection of modifications) at an Otlier Unit that are otherwise covered by the 

resolution of claims uiider Subsection (a) of this Section, if the modification (or collection of 

niodifications) at tlie Otlier TJnit on which the claim is based was corrinieiiced within tlie five ( 5 )  

years preceding any of tlie following events: 

a. a modification (or collection of modifications) at such Other TJnit commenced 

after lodging of this Consent Decree increases tlie maxiiiiuni hourly emission rate 

for such Otlier Unit for the relevant pollutant (NO, or SO,) (as measured by 40 

C.F.R. 4 60.14(b) and (11)); 

b. the aggregate of all Capital Expenditures made at such Other Unit exceed 

$12S/KW on tlie Unit’s Boiler Island (based 011 tlie generating capacities 

identified in Paragraph 12 or 13) during either of tlie following periods: tlie date 

of lodging of this Decree through December 3 1, 20 10; January 1, 20 1 1 through 

December 3 1, 201 5. (Capital Expenditures shall be measured in calendar year 
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2004 constant dollars, as adjusted by the McGraw-Hill Engineering News-Record 

Construction Cost Index); or 

c. a modification (or collection of modifications) at such Otlier TJiiit coiiiinenced 

after lodging of this Coiisent Decree results in an emissions increase of NO, 

and/or SO, at such Other Unit, and such iiicreaser 

1. presents, by itself, or in combination with other emissions or sources, “an 

iiiiniiiient and substantial endangerment” within tlie iiieaniiig of Section 

30.3 of the Act, 42 U.S.C. $7603; 

.. 
11. causes or contributes to violation of a NAAQS in any Air Quality Control 

Area that is in attaininent with that NAAQS; 

... 111. causes or contributes to violation of a PSD increment; 01 

iv. causes or contributes to any adverse impact on any foriiially-recognized 

air qixality and related values in any Class I area. 

d. Solely for purposes of Paragrapli 124, Subparagraph (c), the determination of 

whether there was an emissions increase must tale into account any emissions 

changes relevant to the iiiodeliiig domain that have occurred or will occur under 

this Decree at other EKPC System Units. In addition, an einissioiis increase shall 

not be deemed to have occurred at an Other TJnit unless tlie annual emissions of 

tlie relevant pollutant (NO, or SO,) from tlie plant at which such inodification(s) 

occurred exceed the annual eiiiissioiis from that plant for calendar year 2003. 

e. The introduction of any new or changed NAAQS shall not, standing alone, 

provide tlie showing iieeded under Paragrapli 124, Subparagraphs (c)(ii) or 
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(c)(iii), to pursue any claim for a modification at an Other Unit resolved under 

Subsection A of this Section. 

XII. PERIODIC REPORTING 

125. Within one hundred eiglity (1 80) days after each date established by Paragraplis 

5 1, 52, 53, 64 and 65 of this Consent Decree for EKPC to achieve and maintain a certain 

Emission Rate or 30-Day Rolling Average SO, Removal Efficieiicy at any EKPC System Ihiit, 

EKPC shall conduct a performance test that deinoiistrates compliance with tlie Emission Rate or 

Removal Efficieiicy required by this Coiiseiit Decree. Within forty-five (45) days of each such 

performance test, EKPC sliall submit tlie results of tlie perforniaiice test to EPA at the addresses 

specified in Section XIX (Notices) of this Coiiseiit Decree. 

126. Beginning thirty (30) days after tlie end of the first full calendar quarter following 

tlie entry of this Consent Decree, continuing on a semi-annual basis until December 3 1, 201 5, 

aiid iii additioii to aiiy other express reporting requireinent in this Coiiseiit Decree, EKPC shall 

submit to EPA a progress report. 

127. The progress report shall contain tlie following information: 

a. all information necessary to determine compliance with this Consent Decree; 

b. all inforniation relating to emission allowaiices and credits that EKPC claims to 

have generated in accordance with Paragraphs 6 1 or 76 by coiiipliaiice beyond tlie 

requirenieiits of this Consent Decree; aiid 

c. all information indicating that tlie installatioii and comnienceiiieiit of operation for 

a pollution control device may be delayed, includiiig the nature aiid cause of tlie 

delay, and any steps taken by EKPC to mitigate such delay. 
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128. In any periodic progress report submitted pursuant to this Section, EKPC may 

incorporate by reference iiifonnation previously submitted under its Title V perniittiiig 

requirements, provided that EKPC attaches tlie Title V peimit report and provides a specific 

reference to the provisions of tlie Title V peniiit report that are responsive to tlie iiifonnatioii 

required in the periodic progress report. 

129. In addition to tlie progress reports required pursuant to this Section, EKPC sliall 

provide a written report to EPA of any violation of the requirements of this Coiiseiit Decree, 

including exceedances of the TJnit-specific 30-Day Rolling Average Einissioii Rates, 

TJnit-specific 30-Day Rolling Average SOz Removal Efficiencies, Coiiibiiied 30-Day Rolling 

Average Einissioii Rate, 1 -Hour Average NO, Emissioii Rate, aiid System-Wide 12-Month 

Rolling Tonnage limitations, within ten (1 0) business days of when EKPC hiew or should have 

knowii of any such violation. In this report, EKPC sliall explain tlie cause or causes of tlie 

violation and all measures taken or to be talteii by EKPC to prevent such violatioiis in tlie future. 

130. Eacli EKPC report shall be signed by EKPC’s Eiiviroiinmital Manager, or, in his 

or her absence, the Vice President for Generation and Traiismission Operations, or higher 

raiiltiiig official, and sliall coiitaiii tlie following certification: 

This iiiforiiiatioii was prepared either by me or uiider my direction or supervision 

in accordance with a system designed to assure that qualified persoiiiiel properly 

gather a i d  evaluate the iiiforiiiatioii submitted. Based on iny evaluation, or the 

direction and iiiy inquiry of the persoii(s) who inaiiage tlie system, or tlie 

persoii(s) directly responsible for gathering tlie inforniation, I hereby certify uiider 

peiialty of law that, to tlie best of my knowledge and belief, this inforination is 

true, accurate, and complete. I understand that there are significant peiialties for 

subiiiittiiig false, inaccurate, or iiicoiiiplete information to tlie Uiiited States. 
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13 1. If aiiy allowances are surrendered to any third party pursuant to Section V1.C 

(Surrender of SO, Allowances) of this Consent Decree, the third party’s certification pursuant to 

Paragraph 73 shall be signed by a managing officer of the third party and shall contain the 

followiiig language: 

I certify under penalty of law that, [name of third party] 

will not sell, trade, or otherwise excliaiige aiiy of the allowaiices and will not use 

any of the allowaiices to meet aiiy obligation imposed by any eiiviroiiineiital law. 

I understand that there are significant penalties for submitting false, inaccurate, or 

incomplete information to the United States. 

XIII. REVIEW AND APPROVAL OF SUBMITTALS 

132. EKPC shall submit each plan, report, or other submission to EPA whenever such 

a docuiiieiit is required to be submitted for review or approval pursuant to this Consent Decree. 

EPA may approve the submittal or decline to approve it and provide written comments. Witliiii 

sixty (60) days of receiving written coniiiieiits from EPA, EKPC shall either: (a) revise the 

submittal coiisisteiit with the written coiiiineiits and provide tlie revised submittal for final 

approval to EPA; or (b) subinit the matter for dispute resolution, including the period of 

inforinal negotiations, under Section XVI (Dispute Resolution) of this Consent Decree. 

133. TJpoii receipt of EPA’s final approval of tlie submittal, or upon coiiipletioii of the 

submittal pursuant to dispute resolution, EKFC sliall implement the approved subiiiittal in 

accordance with tlie schedule specified therein. 

XIV. STIPULATED PENALTIES 

134. For any failure by EKPC to coniply with the terms of this Consent Decree, and 

subject to tlie provisions of Sections XV (Force Majeure) and XVI (Dispute Resolution), EKPC 
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Consent Decree Violation 

shall pay, within thirty (30) days after receipt of written demand to EKPC by tlie TJnited States, 

the followiiig stipulated penalties to tlie TJnited States: 

Stipulated Penalty 
(Per day per violation, unless 
otherwise specified) 

~ $5000 per violation 

c. Failure to coniply with any applicable Combined 30- 
Day Rolling Average Emission Rate for NO,, 30-Day 
Rolling Average Emission Rate for NO, or SO,, 30-Day 
Rolliiig Average SO, Removal Efficiency, or Emission 
Rate for PM, where the violation is equal to or greater than 
5% but less than 10% in excess of tlie limits set forth in this 
Coiisent Decree 

d. Failure to comply with any applicable Combined 30- 
Day Rolling Average Emissioii Rate for NO,, 30-Day 
Rolliiig Average Eniission Rate for NO, or SO,, 30-Day 
Rolliiig Average SO2 Removal Efficiency, or Emission 
Rate for PM, where tlie violation is equal to or greater than 
10% in excess of the limits set forth in this Consent Decree 
e. Failure to comply with any ~ - H o L I ~  Average NO, 
Emission Rate, where the violatioii is equal to or less than 3 
PP". 
f. Failure to comply with any 1-Hour Average NO, 
Emission Rate, wliere the violation is greater than 3 ppin. 
e.  Reserved. 1 Reserved. 

h. Failure to comply with the Systein-wide 12-Month 
Rolling SO, and NO, Tonnage Liinits 

i. Failure to install, coiiimence operation, or continue 
operation of the NO,, SO,, and PM pollution control 
devices on aiiv Unit. or failure to retire a TJnit 

,j. Failure to comply with tlie fuel liinitatioiis at a unit, as 
required by Paragraph 78 

$10,000 

$2,500 

$5,000 

$10,000 

$1000 per violation 

$5,000 per ton per month for 
tlie first 100 tons over the limit, 
aiid $10,000 per ton per month 
for each additional ton over the 
limit 

$10,000 during the first 30 
days, $27,500 thereafter 

$10,000 
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-~ - 
k. Failure to install or operate CEMS as required in 
Paragradis 88 throurrh 102 

1. Failure to conduct aniiual or bieiiiiial stack tests of PM 
emissions, as required in Paragraph 86 

m. Failure to apply for any perniit required by Section 
XVII 
11. Failure to tirnely submit, modify, or implement, as 
approved, the reports, plans, studies, analyses, protocols, or 
other submittals required by this Coiiseiit Decree 

0. IJsing, selling, or traiisferriiig SO, Allowances, except 
as permitted by Paragraphs 7 1,72, and 76 

p. Using, selling or traiisferririg NO, Allowaiices except as 
permitted by Paragraphs 59, 60 aiid 61 

q. Failure to surrender an SOz Allowaiice as required by 
Paragraph 72 

r. Failure to deiiioiistrate the third-party surrender of an 
SOz Allowaiice in accordaiice with Paragraph 73 
s. Failure to undertake aiid complete any of the 
Eiivironinental Projects in compliance with Section IX 
(Environmental Proiects) of this Coiiseiit Decree 
t. Any other violation of this Consent Decree 

$1,000 

$1,000 

$1,000 

$750 during the first ten days, 
$1,000 thereafter 

the surrender, pursuant to the 
procedures set forth in 
Paragraphs 70,73, and 74 of 
this Consent Decree, of SO, 
Allowaiices in an amount equal 
to four times the number of 
SO, Allowaiices used, sold, or 
trallsferred in violation of this 
Consent Decree 

the surrender of NO, 
Allowances in an amount equal 
to four tiiiies tlie iiuiiiber of 
NO, Allowances used, sold, or 
transferred in violation of this 
Consent Decree 

(a) $27,500 plus (b) $1,000 per 
SOz Allowaiice 

$2,500 

$1,000 during the first 30 days, 
$5,000 thereafter 

$1,000 

135. Violation of an Emission Rate or removal efficiency that is based on a 30-Day 

Rolling Average is a violation on every day on which tlie average is based. Violation of 
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System-Wide 12-Month Rolling Tonnage limitations is a violation each month on which the 

average is based. 

136. Where a violation of a 30-Day Rolling Average Emission Rate or 30-Day Rolling 

Average SOz Reinoval Efficiency (for the same pollutant and froni the same source) recurs 

within periods of less than thirty (30) days, EKPC shall not pay a daily stipulated penalty for any 

day of the recurrence for which a stipulated penalty has already been paid. 

137. All stipulated penalties shall begin to accrue on the day after the perfonnance is 

due or on the day a violation occurs, whichever is applicable, and shall continue to accrue until 

performance is satisfactorily completed or until the violation ceases. Nothing in this Consent 

Decree shall prevent the simultaneous accrual of separate stipulated penalties for separate 

violations of this Consent Decree. 

138. EKPC shall pay all stipulated penalties to the 1Jnited States within thirty (30) days 

of receipt of written demand to EKPC from the 1Jnited States, and shall continue to make sucli 

paynients every thirty (30) days thereafter until the violation(s) no longer continues, unless 

EKPC elects withiii 20 days of receipt of written deiiiand to EKPC froni the TJnited States to 

dispute the accrual of stipulated penalties in accordance with the provisions in Section XVI 

(Dispute Resolution) of this Consent Decree. 

139. Stipulated penalties shall continue to accrue as provided in accordance with 

Paragraph 137 during any dispute, with interest on accrued stipulated penalties payable and 

calculated at the rate established by the Secretary of tlie Treasury, pursuant to 28 lJ.S.C. 6 1961, 

but need not be paid until the following: 

a. If tlie dispute is resolved by agreement, or by a decision of Plaintiffs pursuant to 

Section XVI (Dispute Resolution) of this Consent Decree that is not appealed to 
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the Court, accrued stipulated penalties agreed or determined to be owing, together 

with accrued interest, shall be paid within thirty (30) days of the effective date of 

the agreement or of the receipt of EPA’s decision; 

b. If the dispute is appealed to the Court and Plaintiffs prevail in whole or in part, 

EKPC shall, within sixty (60) days of receipt of the Court’s decision or order, pay 

all accrued stipulated penalties determined by tlie Court to be owing, together 

with accrued interest, except as provided in Subparagraph 139.c.; 

c. If the Court’s decision is appealed by either Party, EKPC shall, within fifteen (15) 

days of receipt of the final appellate court decision, pay all accrued stipulated 

penalties determined to be owing, together with accrued interest. 

For purposes of this Paragraph, the accrued stipulated penalties agreed by the Parties, or 

determined by the Plaintiffs through Dispute Resolution, to be owing may be less than 

the stipulated penalty ainouiits set forth in Paragraph 134. 

140. All stipulated penalties shall be paid in the inanner set fortli in Section X (Civil 

Penalty) of this Consent Decree. 

141. Should EKPC fail to pay stipulated penalties in compliance with the t e rm of this 

Consent Decree, the United States shall be entitled to collect interest on such penalties, as 

provided for in 28 U.S.C. $ 1961. 

142. The stipulated penalties provided for in this Consent Decree shall be in addition 

to any other rights, remedies, or sanctions available to the TJnited States by reason of EIQC’s 

failure to comply with any requirement of this Consent Decree or applicable law, except that for 

any violation of the Act for which this Consent Decree provides for payment of a stipulated 
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penalty, EKPC shall be allowed a credit for stipulated peiialties paid against any statutory 

peiialties also iniposed for such violation. 

XV. FORCE MAJEURE 

143. For purposes of this Coiisent Decree, a “Force Majeure Event” sliall iiiean an 

event that has been or will be caused by circuiiistaiices beyond tlie control of EKPC, its 

contractors, or any entity coiitrolled by EKPC that delays coiiipliaiice witli any provision of tliis 

Consent Decree or otherwise causes a violatioii of any provision of this Coiiseiit Decree despite 

EKPC’s best efforts to fblfill tlie obligation. “Best efforts to fiilfill tlie obligation” iiiclude using 

best efforts to anticipate aiiy poteiitial Force Majeure Event aiid to address tlie effects of any 

such event (a) as it is occurring aiid (b) after it has occurred, such that tlie delay or violation is 

minimized to tlie greatest extent possible. 

144. Notice of Force Majeure Events. If any evelit occurs or lias occurred that may 

delay coinpliaiice with or otherwise cause a violatioii of any obligation uiider this Coiiseiit 

Decree, as to which EKPC iiiteiids to assert a claiiii of Force Majeure, EKPC shall notify tlie 

United States in writing as soon as practicable, but in no event later than twenty-one (21) days 

following tlie date tliat tlie evciit occurred. In this notice, EKPC shall refcreiice this Paragraph 

144 of this Coiiseiit Decree aiid describe tlie anticipated leiigth of tinie that tlie delay or violatioii 

may persist, tlie cause or causes of tlie delay or violation, all measures taken or to be taken by 

EKPC to prevent or iiiiiiiiiiize the delay or violation, tlic schedule by wliicli EKPC proposes to 

iinpleinciit those mcasures, aiid EKPC’s ratioiiale for attributing a delay or violatioii to a Force 

Majeure Event. EKPC shall adopt all reasoilable iiieasures to avoid or iniiiiniize such delays or 

violations. EKPC shall be decined to know of any circuinstaiice wliicli EKPC, its contractors, or 

aiiy entity coiitrolled by EKPC knew. 
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145. Failure to Give Notice. If EISPC fails to comply with tlie notice requirements of 

this Section, the Plaintiff may void EKPC's claim for Force Majeure as to tlie specific event for 

which EKPC has failed to coiiiply with such notice requirement. 

146. Plaiiitiff s Response. The Plaintiff shall notify EKPC in writing regarding 

EKPC's claim of Force Majeure within twenty (20) business days of receipt of tlie notice 

provided uiider Paragraph 144. If the Plaintiff agrees that a delay in performance has beeii or 

will be caused by a Force Majeure Event, the Parties shall stipulate to an extension of deadline(s) 

for performance of the affected compliance requiremeiit(s) by a period equal to tlie delay 

actually caused by tlie event. Iii such circumstances, ail appropriate modification shall be made 

pursuant to Section XXIII (Modification) of tliis Consent Decree. 

147. Disagreement. If tlie Plaintiff does not accept EKPC's claim of Force Majeure, or 

if tlie Parties caiiiiot agree on tlie length of tlie delay actually caused by the Force Majeure Event, 

the matter shall be resolved in accordaiice with Section XVI (Dispute Resolution) of this 

Consent Decree. 

148. Burden of Proof. In aiiy dispute regarding Force Majeure, EKPC shall bear the 

burdeii of proving that any delay in perfonmiice or any other violation of aiiy requirement of this 

Coiiseiit Decree was caused by or will be caused by a Force Majeure Event. EKPC shall also 

bear the burdeii of proving that EKPC gave the notice required by tliis Section aiid the burdeii of 

proving the anticipated duratioii and extent of any delay(s) attributable to a Force Majeure Event. 

An extension of oiie compliance date based on a particular event may, but will iiot necessarily, 

result in an extension of a subsequent compliance date. 
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149. Events Excluded. TJnaiiticipated or increased costs or expenses associated with 

the perforiiiance of EKPC’s obligatioiis uiider this Coiiseiit Decree shall not constitute a Force 

Majeure Event. 

1 SO. Potential Force Maieure Events. The Parties agree tliat, depeiidiiig upon tlie 

circuinstarices related to an event and EKPC’s response to sucli circuiiistaiices, tlie kiiids of 

events listed below are among those tliat could qualify as Force Majeure Events within tlie 

nieaiiing of this Section: construction, labor, or equipment delays; Malfiiiictioii of a TJiiit or 

emission control device; natural gas supply interruption; acts of God; acts of war or terrorism; 

aiid orders by a goveriiiiieiit official, government agency, or other regulatory body acting uiider 

and authorized by applicable law tliat directs EKPC to supply electricity in response to a system- 

wide (state-wide or regional) emergency. Depeiidiiig upon tlie circuiiistaiices and EKPC’s 

response to sucli circumstances, failure of a periiiittiiig autliority or the Kentucky Public Service 

Commission to issue a iiecessary permit or order with sufficient time for EKPC to achieve 

conipliaiice with tlie requireiiieiits of this Coiiseiit Decree limy constitute a Force Majeure Evelit 

wliere the failure of tlie authority to act is beyond tlie control of EKPC aiid EKPC has talteii all 

steps available to it to obtain tlie necessary pei-niit or order, including, but not limited to: 

subiiiittiiig a complete applicatioii or request; responding to requests for additioiial iiifoniiatioii 

by the authority in a tiinely fashion; and accepting lawfbl teriiis and coiiditioiis after 

expeditiously exhausting any legal rights to appeal teriiis aiid coiiditioiis imposed by the 

authority . 

15 1 . As part of tlie resolution of any matter submitted to this Court under Section XVI 

(Dispute Resolution) of tliis Coiiseiit Decree regarding a claim of Force Majeure, tlie Parties by 

agreement, or this Court by order, may in appropriate circumstaiices extend or iiiodifj tlie 

schedule for coiiipletion of work uiider this Coiiseiit Decree to account for tlie delay in tlie work 
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tliat occurred as a result of any delay agreed to by tlie TJiiited States or approved by tlie Court. 

EKPC shall be liable for stipulated penalties for its failure thereafter to complete tlie work iii 

accordaiice with tlie exteiided or iiiodified schedule. 

152. Malfuiictioii Events. If EKPC intends to exclude a period of Malfunction, as 

defined in Paragraph 22, from tlie calculation of any 30-Day Rolling Average Eiiiissioii Rate, 

Coiiibiiied 30-Day Rolling Average Eiiiissioii Rate, or 30-Day Rolling Average SO, Removal 

Efficiency, EKPC sliall notify tlie United States in writing as soon as practicable, but in 110 event 

later tliaii twenty oiie (21) days followiiig tlie date tlie Malfuiictioii occurs. 

a. In this notice, EKPC sliall describe tlie anticipated length of time tliat tlie 

Malfunction niay persist, tlie cause or causes of tlie Malfunction, all nieasures 

talteii or to be taken by EKPC to niiiiiniize tlie duratioii of the Malfunction, and 

the schedule by which EKPC proposes to inipleiiieiit those measures. EKPC shall 

adopt all reasonable measures to minimize tlie duration of such Malfunctions, and 

to prevent tlie recurreiice of such Malfuiictions in tlie future. 

b. A Malfunction, as defined in Paragraph 22 of this Coiiseiit Decree, does not 

constitute a Force Majeure Event uiiless tlie Malfiiiictioii also meets tlie definition 

of a Force Ma,jeure Event, as provided in this Section. Conversely, a period of 

Malfuiictioii may be excluded by EKPC from tlie calculations of eiiiissioii rates 

and removal efficiencies, as allowed under this Paragraph, regardless of whether 

tlie Malfuiictioii coiistitutes a Force Majeure Event. 

so 



Case 5:04-cv-00034-KSF: Document 181 Filed 09/24/2007 Page 54 of 73 

XVI. DISPUTE RESOL,UTION 

153. Tlie dispute resolution procedure provided by tliis Section shall be available to 

resolve all disputes arising under this Consent Decree, provided that tlie Party invoking such 

procedure lias first made a good faitli attempt to resolve the matter with tlie otlier Party. 

1.54. Tlie dispute resolution procedure required herein shall be invoked by oiie Party 

giving written iiotice to the other Party advising of a dispute pursuant to this Section. The notice 

shall describe tlie nature of tlie dispute and sliall state tlie noticing Party’s position with regard to 

such dispute. The Party receiving such a notice sliall acknowledge receipt of the notice, and tlie 

Parties in dispute sliall expeditiously schedule a meeting to discuss tlie dispute informally not 

later than fourteen (14) days following receipt of such notice. 

155. Disputes submitted to dispute resolution uiider this Section shall, in tlie first 

instance, be tlie subject of infonnal iiegotiatioiis aiiioiig tlie disputing Parties. Such period of 

informal iiegotiatioiis shall not extend beyond thirty (30) caIendar days from tlie date of tlie first 

meeting among tlie disputing Parties’ representatives unless they agree in writing to shorten or 

extend this period. During tlie informal iiegotiatioiis period, tlie disputing Parties may also 

subinit tlieir dispute to a rnutually-agreed-upon alternative dispute resolution (ADR) forum if tlie 

Parties agree that the ADR activities can be completed witliiii tlie 30-day infoiinal iiegotiatioiis 

period (or sucli longer period as the Parties may agree to in writing). 

156. If tlie disputing Parties are unable to reach agreenient during tlie iiiforinal 

liegotiation period, tlie EPA shall provide EKPC with a written suiiiiiiary of their position 

regardiiig tlie dispute. Tlie written positioii provided by EPA shall be considered binding unless, 

within forty-five (45) calendar days thereafter, EKPC seeks judicial resolution of tlie dispute by 

filing a petition with tliis Court. Tlie EPA iiiay respond to tlie petition within forty-five (4.5) 

calendar days of filing. 
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157. Where the nature of tlie dispute is such that a more tiniely resolution of the issue 

is required, tlie time periods set out in this Section may be shortened upon motion of oiie of tlie 

Parties to the dispute. 

158. This Court shall iiot draw aiiy inferelices nor establish any presumptions adverse 

to any disputing Party as a result of iiivocation of this Section or tlie disputing Parties' inability to 

reach agreement. 

159. As part of the resolutioii of any dispute uiider this Section, in appropriate 

circumstances tlie disputing Parties may agree, or this Court may order, an exteiisioii or 

modification of tlie schedule for tlie coiiipletioii of tlie activities required under this Coiiseiit 

Decree to account for the delay tliat occurred as a result of dispute resolution. EKPC shall be 

liable for stipulated penalties for its failure thereafter to complete tlie work in accordance with 

the extended or modified schedule, provided tliat EKPC shall iiot be precluded from asserting 

that a Force Majeure Event has caused or may cause a delay in coiiiplyiiig with tlie extended or 

modified schedule. 

160. The Court shall decide all disputes pursuant to applicable priiiciples of law for 

resolving such disputes. In their initial filings with the Court under Paragraph 156, tlie disputing 

Parties shall state their respective positioiis as to the applicable standard of law for resolving tlie 

particular dispute. 

XVII. PERMITS 

161. Uiiless expressly stated otherwise in this Conselit Decree, in any instance where 

otherwise applicable law or this Coiiseiit Decree requires EKPC to secure a permit to authorize 

construction or operation of aiiy device, including all precoiistructioii, construction, and 

operating peiiiiits required under state law, EKPC shall make such application in a timely 

5 2 



Case 5:04-cv-00034-KSF Document 181 Filed 09/24/2007 Page 56 of 73 

inaiiiier. EPA will use its best efforts to expeditiously review all pennit applicatioiis submitted 

by EKPC in order to meet the requireineiits of this Coiiseiit Decree. 

162. Notwithstanding Paragraph 16 1, nothing in this Coiiseiit Decree shall be 

construed to require EKPC to apply for or obtain a PSD or Nonattaiiiineiit NSR perinit for 

physical chaiiges in, or changes in tlie method of operation of, aiiy EKPC System Unit that 

would give rise to claiins resolved by Sectioii XI (Resolution of Claims) of this Coiisent Decree. 

163. Wheii peiinits are required as described in Paragraph 16 1, EKPC shall coinplete 

aiid subinit applications for such pennits to the appropriate authorities to allow sufficient time 

for all legally required processing and review of tlie perinit request, iiicludiiig requests for 

additional iiiforinatioii by tlie pennittiiig authorities. Any failure by EKPC to subinit a tiinely 

pennit applicatioii for any EKPC System IJiiit shall bar aiiy use by EKPC of Sectioii XV (Force 

Majeure) of this Coiiseiit Decree, where a Force Majeure claim is based on peiinittiiig delays. 

164. Notwitlistanding tlie reference to Title V or other federally eiiforceable perinits in 

this Coiiseiit Decree, the eiiforceineiit of such peimits shall be in accordance witli their own 

terins and tlie Act. The Title V or other federally eiiforceable perinits shall iiot be enforceable 

uiider this Coiiseiit Decree, although any term or limit established by or uiider this Coilsent 

Decree shall be eiiforceable uiider this Coiiseiit Decree regardless of whether such teiin has or 

will become part of a Title V or other federally eiiforceable perinit, subject to tlie terins of 

Sectioii XXVII (Conditional Teriniiiatioii of Eiiforccmeiit Uiider Decree) of this Consent Decree. 

165. Within one huiidred eighty (180) days after eiitry of this Consent Decree, EKPC 

sliall apply for aineiidineiit of its Title V pennit for the Spurlock Plaiit to incorporate an MCR of 

5600 nimRTTJ/hr for Spurlock IJiiit 2. EPA will use its best efforts to expeditiously review sucli 
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application submitted by EKPC aiid will not object to ameiidmeiit of EKPC’s Title V permit for 

the Spurlock Plant to specify an MCR of 5600 iiiiiiBTTJ/lir for Spurlock Unit 2. 

166. Within one hundred eighty (1 80) days after entry of this Coiisent Decree, EKPC 

sliall amend aiiy applicable Title V permit application, or apply for aineiidiiieiits of its Title V 

permits, to iiiclude a schedule for all Unit-specific performance, operational, maintenance, and 

control teclinology requirements established by this Coiiseiit Decree including, but not limited to, 

emission rates, removal efficiencies, fuel limitations, toiiiiage limitations, aiid the requirement in 

Paragraph 72 pertaining to the surreiider of SO, Allowances. 

167. Witliiii one (1) year from the cointiieiiceiiieiit of operation of each pollution 

control device to be installed, upgraded, or operated on an Improved TJnit uiider this Coiiseiit 

Decree, EKPC shall apply to iiiclude tlie requirements and limitations eiiuiiierated in this 

Coiiseiit Decree iii either a federally enforceable operating permit issued uiider tlie Kentucky SIP 

or aineiidmeiits to tlie Kentucky SIP. The permit or SIP aineiidnieiit sliall require compliance 

with the following: (a) any applicable 30-Day Rolling Average Emission Rate, 1 -Hour Average 

NO, Emission Rate, or 30-Day Rolling Average SOz Reinoval Efficieiicy, (b) the allowance 

surrender requireinelits set forth iii this Coiiseiit Decree, and (c) any applicable toiiiiage 

limitations set forth in this Coiiseiit Decree. 

168. Prior to January 1, 2015, EKPC shall either: (a) apply for a federally enforceable 

operating permit issued uiider the Kentucky SIP for each plant in the EKPC System to iiiclude a 

provision, which shall be identical for each peimit, that coiitaiiis the allowaiice surrender 

requirenieiits aiid the System-Wide 12-Month Rolliiig Toniiage limitations set forth in this 

Consent Decree; or (b) apply for aiiieiidmeiits to tlie Kentucky SIP to iiiclude sucli requirenieiits 

and limitations. If EKPC elects to apply for a federally enforceable peimit, or if EKPC applies 

to aiiiend tlie Kentucky SIP on a plaiit-specific basis, tlicn EKPC shall include a provision in 
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each such application that makes violation of tlie allowance surrender requirenients and 

System-Wide 12-Month Rolling Tolinage liniitations a violation of eacli permit, or plant-specific 

Kentucky SIP provision, for each plant in tlie EKPC Systeiii to which such requirements apply. 

169. For each EKPC System Unit, EKPC shall provide EPA with a copy of eacli 

application for a pennit to address or comply with any provision of this Consent Decree, as well 

as a copy of aiiy permit proposed as a result of such application, to allow for timely participation 

in any public comment opportunity. 

170. If EKPC sells or transfers to an entity unrelated to EKPC (“Third Party 

Purchaser”) part or all of its Owaersliip Interest in a EKPC System Unit covered under this 

Consent Decree, EKPC shall comply with the requirements of Paragraphs 166 through 168 with 

regard to that 1-Jnit prior to any such sale or transfer unless, following aiiy such sale or transfer, 

EKPC remains tlie holder of the Title V or other federally enforceable permit for such facility. 

XVIII. INFORMATION COLLECTION AND RETENTION 

Any authorized representative of tlie TJiiited States or Permitting State Agency, 171. 

including their attorneys, contractors, and coiisultants, upon presentation of credentials, shall 

have a riglit of entry upon the premises of any facility in the EKPC System at aiiy reasonable 

time for the purpose of: 

a. monitoring the progress of activities required under this Consent Decree; 

b. verifying any data or information submitted to the United States in accordance 

with the terms of this Consent Decree: 

c. obtaining saniples and, upon request, splits of any saniples taken by EKPC or its 

representatives, contractors, or consultants; and 
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d. assessing EKPC’s coiiipliaiice with this Coiiseiit Decree. 

172. EKPC sliall retain, and iiistruct its contractors and ageiits to preserve, all 11011- 

ideiitical copies of all records aiid documents (including records and docuineiits in electronic 

fonn) now in its or its contractors’ or ageiits’ possession or control, aiid that directly relate to 

EKPC’s performance of its obligations uiider this Consent Decree for the followiiig periods: (a) 

uiitil December 3 1, 2020 for records concerning modifications uiidertakeii in accordance with 

Paragraph 120; and (b) until December 31, 2017 for all other records. This record retention 

requirement shall apply regardless of any corporate docuineiit reteiitioii policy to tlie contrary. 

173. All iiiforinatioii and documents submitted by EKPC pursuant to this Coiiseiit 

Decree sliall be sub.ject to aiiy requests uiider applicable law providiiig public disclosure of 

docunieiits uiiless (a) the information aiid docuiiieiits are subject to legal privileges or protection 

or (b) EKPC claims and substaiitiates in accordaiice with 40 C.F.R. Part 2 that tlie iiifoniiatioii 

aiid docuineiits coiitaiii coiifideiitial busiiiess information. 

174. Nothing in this Coiiseiit Decree shall limit tlie authority of tlie EPA to conduct 

tests aiid iiispectioiis at EKPC’s facilities under Sectioii 114 of tlie Act, 42 1J.S.C. 3 7414, or any 

other applicable federal or state laws, regulations or perinits. 

XIX. NOTICES 

175. Unless otherwise provided lierein, whenever notificatioiis, submissions, or 

cotninunicatioiis are required by this Consent Decree, they sliall be iiiade in writing aiid 

addressed as follows: 
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As to the United States of America: 

Chief, Eiivironiiiental Eiiforceineiit Section 
Eiiviroiinient aiid Natural Resources Division 
1J.S. Department of Justice 
P.O. Box 76 11, Ben Franklin Station 
Washington, D.C. 20044-761 1 
DJ# 90-5-2-1-08085 

aiid 

Director, Air Enforcement Division 
Office of Enforcement and Coinpliaiice Assurance 
U.S. Eiivironmetital Protection Agency 
Ariel Rios Building [2242A] 
1200 Pennsylvania Avenue, N.W. 
Washington, DC 20460 

aiid 

Regioiial Administrator 
1J.S. EPA Region IV 
61 Forsytli Street, S.W. 
Atlanta, Georgia 30303-8960 

As to EKPC: 

Eiiviroiiiiieiital Manager 
East Kentucky Power Cooperative 
4775 L,exington Road 
PO Box 707 
Winchester, KY 40392-0707 

and 

General Couiisel 
East Kentucky Power Cooperative 
4775 Lexington Road 
PO Box 707 
Winchester, KY 40392-0707 

176. All notifications, coniiiiuiiicatioiis or submissions made pursuant to this Section 

shall be sent either by: (a) overnight mail or delivery service; (b) certified or registered mail, 

retuni receipt requested; or (c) electronic transmission, uiiless the recipient is not able to review 

the transmission in electroiiic form. All notifications, coniinuiiicatioris aiid transmissions (a) sent 
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by overnight, certified or registered mail shall be deeiiied submitted on tlie date tliey are 

postmarked, or (b) sent by overnight delivery service shall be deemed submitted on tlie date tliey 

are delivered to tlie delivery service. All notifications, commutiications, and submissions made 

by electronic means shall be electronically signed aiid certified, and shall be deemed submitted 

on tlie date that EKPC receives written acknowledgment of receipt of such transmission. 

177. Either Party may change eitlier tlie notice recipient or tlie address for providing 

notices to it by serving tlie other Party with a notice setting forth such new notice recipient or 

address. 

XX. SALES OR TRANSFERS OF OWNERSHIP INTERESTS 

If EIQC proposes to sell or transfer an Owiiersliip Interest to a Third Party 178. 

Purchaser, it shall advise the Tliird Party Purchaser in writing of tlie existence of this Consent 

Decree prior to such sale or transfer, aiid shall send a copy of such written notification to tlie 

Plaintiff pursuant to Section XIX (Notices) of this Consent Decree at least sixty (60) days before 

such proposed sale or transfer. 

179. No sale or transfer of an Ownership Interest sliall take place before tlie Third 

Party Purcliaser and EPA have executed, aiid tlie Court has approved, a modificatioii pursuant to 

Section XXIII (Modification) of this Consent Decree malting tlie Third Party Purchaser a party 

defendant to this Consent Decree and jointly and severally liable with EKPC for all tlie 

requirements of this Decree that may be applicable to tlie transferred or purcliased Owiiersliip 

Interests, except as provided in Paragraph 18 1. 

180. This Coiiseiit Decree sliall not be coiistrued to impede tlie transfer of aiiy 

Ownership Interests between EKPC and aiiy Third Party Purchaser as long the requiremeiits of 

this Coiiseiit Decree are met. This Coiiseiit Decree sliall not be construed to prohibit a 
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contractual allocation - as between EKPC aiid any Third Party Purchaser of Ownership Interests 

- of tlie burdens of coiiipliaiice with this Decree, provided that both EKPC aiid such Third Party 

Purchaser shall remain jointly and severally liable to EPA for the obligatioiis of the Decree 

applicable to tlie transferred or purchased Ownership Interests, except as provided in Paragraph 

181. 

18 1. If EPA agrees, EPA, EKPC, and tlie Third Party Purchaser that has become a 

party defeiidaiit to this Coiiseiit Decree pursuant to Paragraph 179, may execute a iiiodificatioii 

that relieves EKPC of its liability under this Coiiseiit Decree for, aiid makes the Third Party 

Purchaser liable for, all obligatiolis aiid liabilities applicable to the purchased or transferred 

Ownership Interests. Notwithstanding the foregoing, however, EKPC may not assign, and iiiay 

not be released from, any obligation under this Coiiseiit Decree tliat is not specific to the 

purchased or transferred Ownership Interests, iiicludiiig the obligations set forth in Sectioiis IX 

(Environmental Projects) and X (Civil Penalty). EKPC may propose and tlie EPA may agree to 

restrict the scope of ,joint aiid several liability of any purchaser or transferee for any obligatioiis 

of this Coiiseiit Decree that are not specific to the transferred or purchased Ownership Interests, 

to the extent such obligatioiis may be adequately separated in an enforceable manlier. 

XXI. EFFECTIVE DATE 

182. The effective date of this Coiiseiit Decree shall be the date upon which this 

Coiiseiit Decree is entered by the Court. 

XKII. RETENTION OF JURISDICTION 

183. Coiitiiiuing Jurisdiction. Tlie Court shall retain .jurisdiction of this case after entry 

of this Coiiseiit Decree to enforce coiiipliaiice with the tenns aiid coiiditioiis of this Coiiseiit 

Decree aiid to take any action iiecessaiy or appropriate for its interpretation, construction, 

execution, iiiodification, or adjudication of disputes. During the term of this Coiiseiit Decree, 
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either Party to this Consent Decree may apply to tlie Court for aiiy relief necessary to construe or 

effectuate this Consent Decree. 

XXIII. MODIFICATION 

184. Tlie terms of this Coiiseiit Decree may be modified only by a subsequent written 

agreement signed by both Parties. Where tlie modification constitutes a material cliaiige to any 

term of this Decree, it sliall be effective only upon approval by tlie Court. 

XXIV. GENERAL PROVISIONS 

185. Tliis Consent Decree is not a permit. Compliance with tlie terms of this Consent 

Decree does not guarantee compliance with all applicable federal, state, or local laws or 

regulations. Tlie einissioii rates set fortli liereiii do not relieve EKPC from aiiy obligation to 

comply with other state and federal requirements under tlie Clean Air Act, including EKPC’s 

obligation to satisfy any state modeling requirements set fortli in the Kentucky SIP. 

186. Tliis Consent Decree does not apply to any claim(s) of alleged criminal liability. 

187. In any subsequent administrative or ,judicial action initiated by tlie TJiiited States 

for injunctive relief or civil penalties relating to tlie facilities covered by this Consent Decree, 

EKPC shall not assert any defense or claim based upon principles of waiver, res judicata, 

collateral estoppel, issue preclusion, claim preclusion, or claim splitting, or any other defense 

based upon tlie contention that tlie claims raised by tlie TJnited States in tlie subsequent 

proceeding were brought, or should have been brought, in tlie instant case; provided, however, 

that nothing in tliis Paragraph 187 is intended to affect tlie validity of Section XI (Resolution of 

Claims). 

188. Except as specifically provided by this Consent Decree, notliing iii this Consent 

Decree sliall relieve EKPC of its obligation to comply with all applicable federal, state, and local 
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laws and regulations. Subject to the provisions in Section XI (Resolution of Claims), nothing 

contained in this Consent Decree shall be construed to prevent or limit the rights of the United 

States to obtain penalties or injunctive relief under the Act or other federal, state, or local 

statutes, regulations, or permits. 

189. Every term expressly defined by this Consent Decree shall have the meaning 

given to that term by this Consent Decree and, except as otherwise provided in this Decree, 

every other term used in this Decree that is also a term under the Act or the regulations 

implementing the Act shall mean in this Decree what such term means under the Act or those 

implementing regulations. 

190. Nothing in this Consent Decree is intended to, or shall, alter or waive any 

applicable law (including but not limited to any defenses, entitlements, challenges, or 

clarifications related to the Credible Evidence Rule, 62 Fed. Reg. 8315 (Feb. 27, 1997)) 

conceuning the use of data for any purpose under the Act, generated either by the reference 

methods specified herein or otherwise. 

191. Each limit and/or other requirement established by or under this Decree is a 

separate, independent requirement. 

192. Performance standards, emissions limits, and other quantitative standards set by 

or under this Consent Decree must be met to the number of significant digits in which the 

standard or limit is expressed. For example, an Emission Rate of 0.100 is not met if the actual 

Emission Rate is 0.101. EKPC shall round the fourth significant digit to the nearest third 

significant digit, or the third significant digit to the nearest second significant digit, depending 

upon whether the limit is expressed to three or two significant digits. For example, if an actual 

Emission Rate is 0.1004, that shall be reported as 0.100, and shall be in compliance with an 
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Emission Rate of 0,100, and if an actual Emission Rate is 0.1005, that shall be reported as 0.101, 

and shall not be in compliance with an Emission Rate of 0.100. EKPC shall report data to the 

number of significant digits in which the standard or limit is expressed. 

193. This Consent Decree does not limit, enlarge or affect the rights of either Party to 

this Consent Decree as against any third parties. 

194. This Consent Decree constitutes the final, cornplctc and exclusive agreement and 

understanding between the Parties with respect to the settlement embodied in this Consent 

Decree, and supercedes all prior agreements and understandings between the Parties related to 

the subject matter herein. No document, representation, inducement, agreement, understanding, 

or promise constitutes any part of this Decree or the settlement it represents, nor shall they be 

used in construing the terms of this Consent Decree. 

195. Each Party to this action shall bear its own costs and attorneys' fees. 

XXV. SIGNATORIES AND SERVICE 

196. Each undersigned representative of the Parties certifies that he or she is fully 

authorized to enter into the terms and conditions of this Consent Decree and to execute and 

legally bind to this document thc Party he or she represents. 

197. This Consent Decree may be signed in counterparts, and such counterpart 

signature pages shall be given full force and effect. 

198. Each Party hereby agrees to accept service of process by mail with respect to all 

matters arising under or relating to this Consent Decree and to waive the formal service 

requirements set forth in Rule 4 of the Federal Rules of Civil Procedure and any applicable Local 

Rules of this Court including, but not limited to, service of a summons. 
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XXVI. PUBLIC COMMENT 

199. The Parties agree and acknowledge that final approval by the United States and 

entry of this Consent Decree is subject to the procedures of 28 C.F.R. 5 50.7, which provides for 

notice of the lodging of this Consent Decree in the Federal Register, an opportunity for public 

comment, and the right ofthe United States to withdraw or withhold consent if the comments 

disclose facts or considerations which indicate that the Consent Decree is inappropriate, 

improper or inadequate. EKPC shall not oppose entry of this Consent Decree by this Court or 

challenge any provision of this Consent Decree unless the United States has notified EKPC, in 

writing, that the United States no longer supports entry of the Consent Decree. 

XXVII. CONDITIONAL TERMINATION OF ENFORCEMENT UNDER DECREE 

200. Tennination as to Completed Tasks. As soon as EKPC completes a construction 

project or any other requirement of this Consent Decree that is not ongoing or recurring, EKPC 

may, by motion to this Court, seek termination of the provision or provisions of this Consent 

Decree that imposed the requirement. 

201. Conditional Termination of Enforcement Throuzh the Consent Decree. After 

EKPC: 

a. has successfdly completed construction, and has maintained operation, of all 

pollution controls as required by this Consent Decree; 

has obtained final Title V permits and has obtained federally enforceable permits 

or SIP amendments (i) as required by the terms of this Consent Decree; (ii) that 

cover all units in this Consent Decree; and (iii) that include as enforceable permit 

terms all of the unit performance and other requirements specified in Section 

XVII (Pennits) of this Consent Decree; and 

b. 
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C. certifies that the date is later than December 3 1, 20 15; 

then EKPC may so certify these facts to the Plaintiff and this Court. If the Plaintiff does not 

object in writing with specific reasons within forty-five (45) days of receipt of EKPC’s 

certification, then, for any Consent Decree violations that occur after EKPC’s certification, the 

Plaintiff shall pursue enforcement of the requirements contained in the Title V or other federally 

enforceable permit through the permit and not through this Consent Decree. 

202. Resort to Enforcement under this Consent Decree. Notwithstanding Paragraph 

201, if enforcement of a provision in this Decree cannot be pursued by a Party under the 

applicable Title V permit, or if a Decree requirement was intended to be part of a Title V Permit 

and did not become or remain part of such permit, then such requirement may be enforced under 

the terms of this Decree at any time. 

XXVIII. FINAL JUDGMENT 

203. Upon approval and entry of this Consent Decree by the Court, this Consent 

Decrec shall constitute a final judgment in the above-captioned matter between the Plaintiff and 

EKPC. 

SO ORDERED, THIS ~ DAY OF ,2007 

THE HONORABLE KARL S. FORESTER 
UNITED STATES DISTRICT COURT JUDGE 
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APPENDIX A - ENVIRONMENTAL PROJECTS REQUIREMENTS 

In compliance with and in addition to the requirements in Section IX ofthe Consent Decree, 
EKPC shall comply with the requirements of this Appendix to ensure that the benefits of the 
Environmental Project is achieved. 

1. 

A. 

Sourlock Plant Wet Electrostatic Precipitator Proiect 

Within sixty days of entry of the Consent Decree, EKPC shall submit a plan to the 
Plaintiff for review and approval for the performance of the Spurlock Plant Wet 
Electrostatic Precipitators (WESP) Project. The project will result in the installation of 
WESPs that will control sulfuric acid emissions from Spurlock Units 1 and 2, with a goal 
of achieving an emissions rate no greater than 0.005 lbs sulfuric acid mist per mmBTU 
heat input. EKPC shall install and operate the Spurlock Unit 1 and 2 WESPs on the same 
schedule as is required for the Spurlock Unit 1 and 2 FGDs pursuant to Paragraph 64 of 
this Consent Decree. EKPC shall install, operate and maintain the WESPs in accordance 
with manufacturers’ specifications and good engineering practices, so as to minimize 
emissions to the maximum extent practicable. For purposes of the Consent Decree, the 
expected $47 million capital cost for construction and installation of the WESPs shall be 
deemed to satisfl the Environmental Projects requirements of Section IX upon 
commencement of operation of this control technology, provided that EKPC continues to 
operate the control technology for at least five (5) years. 

The proposed plan shall satisfy the following criteria: 

1. 

2 .  

B. 

Describe how the work or project to he performed is consistent with the 
requirements of Section I.A, above. 
Include a general schedule and budget for completion of the construction of the 
WESPs, along with a plan for the submittal of periodic reports to the Plaintiff on 
the progress of the work through completion of the construction and operation of 
the WESPs. 
Require at a minimum that the WESPs be designed to achieve an emissions rate 
no greater than 0.020 lbs sulfuric acid mist per mmBTU heat input. 
Require that EKPC shall provide the Plaintiff, upon completion of the 
construction and continuing annually thereafter, with the results of annual stack 
tests performed pursuant to 40 C.F.R. Appendix A, Method 8. EKPC shall, in 
accordance with manufacturers’ specifications and good engineering practices, 
operate the WESPs so as to minimize emissions to the maximum extent 
practicable and so as to meet the emission rate goal set forth in the proposed plan, 
and in any event shall demonstrate in such annual stack tests an emissions rate no 
greater than 0.020 Ibs sulfuric acid mist per mmBTU heat input. 
Describe generally the expected environmental benefit for the project. 

3. 

4. 

5. 

Performance - Upon approval of the plan by the Plaintiff, EKPC shall complete the 
Spurlock WESP Project according to the approved plan and schedule. 

C. 
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1.0 Executive Summary 

East Kentucky Power Cooperative (“EKPC”) entered into a Consent Decree (“CD”) with 
the TJnited States Environmental Protection Agency (“EPA’) in 2007. In the CD, the 
EPA gave EKPC the option to either install and contiiiuously operate NOx and SO2 
emission controls at Cooper Unit 2 or retire aiid permanently cease operation of Dale 
Units 3 and 4 by December 3 1, 2012. EKPC also has the option of repowering Dale Units 
3 and 4 by May 3 1, 2014. The decision to either install new emission controls at Cooper 
Unit 2 or retire Dale Units 3 and 4 must be submitted in writing to tlie EPA no later than 
December 21, 2009. Rased on this stipulation, EKPC initiated a study to evaluate its 
options. Burns & McDonnell Engineering Company was hired to provide plant 
evaluations and develop specific cost and operating characteristics for each viable option 
available to EKPC. Eight options were developed and analyzed. In addition to the 
economic impacts, sigiiificant operational concerns and consideration of potential future 
environmental regulations were driving factors in the decision making process. EKPC’s 
coiiclusioii of the analysis was that construction of emission coiztrols at Cooper Station 
was the best long teim alternative for EIiPC and its member systems. This report 
describes the analyses that were completed and describes how EKPC reached its 
conclusion. 

2.0 Background 

EKPC contracted with Burns & McDotinell Engineering Company (Rums & McDoniiell) 
to perform a Power Plant Assessment Study (Study), attached to this report after page 42. 
The main objective of this Study was to develop detailed cost aiid operating 
characteristics of each option available to EKPC relating to the CD. This CD has resulted 
in constraints placed on emission rates of nitrogen oxides (NOx), su1fi.n dioxide (SO& 
and particulate matter (PM). In addition, EKPC will monitor inercuiy levels. In tlie CD, 
the EPA alleges that EIiPC failed to obtain the necessary permits and install the controls 
necessary under tlie Clean Air Act to reduce its sulfur dioxide, nitrogen oxides, and/or 
particulate matter emissions, and that EKPC violated various operating permit conditions. 
EKPC has denied and continues to deny the violations alleged in the Complaint, 
however, EKPC has agreed to the obligations in the CD to avoid the costs and 
uncertainties of litigation and to improve the environment. 

In the CD, the EPA has given EKPC the option to either install and coiitinuously operate 
NOx and SO:! emission controls at Cooper Unit 2 or retire and permanently cease 
operation of Dale TJnits 3 and 4 by December 31, 2012. EKPC does have the option of 
repowering Dale Units 3 and 4 by May 3 1, 2014. The decision to either install new 
emission controls at Cooper Unit 2 or retire Dale Units 3 and 4 must be submitted in 
writing to the EPA iio later than December 21,2009. 
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The Consent Decree is applicable to only those units defined as “system” units. Spurloclc 
1 and 2, Cooper 1 and 2, and Dale 3 and 4 were defined as “systein” units. The Consent 
Decree has several requirements which are applicable to all “system” units. 

1. NOx CEMS 
2. SO2 CEMS 
3. Annual PM stack test 
4. PM control device to achieve 0.030 lb/MMRtu emission rate 
5. Low NOx burners 
6. System-wide NOx and SO2 limits 

NOx and SO2 CEMS must be installed and continually operated on every “system” unit. 
Emissioii rates measured by the CEMS will be used to determine NOx and SO2 
compliance in accordance with 40 CFR Part 75 and the CD. An annual PM stack test is 
required for each EKPC unit. Any stack test performed to comply with a permit for the 
Kentucky Natural Resources and Environmental Protection Cabinet may be used to 
satisfy the CD requirement. The results of the stack test must be submitted to the EPA 
within 30 days of completion of each test. A biannual stack test may be substituted for 
the annual test providing that: 

* The two most recent tests are less than or equal to 0.0 15 lb/MMBtu, or 
* The Unit is equipped with a PM CEMS. 

EKPC is to install and operate a PM control device on each “system” unit. EKPC may 
elect to upgrade existing PM control devices. If an upgrade is desired, a PM Pollution 
Control Upgrade Analysis is required unless it is a complete replacement of an existing 
device or the cost of refurbishing an existing device costs equal to or more than a 
complete replacement. (on a total dollar-per-ton-of-pollutant-removed basis). 

A number of differelit options were considered iii meeting the obligations of the CD. 
Four options relatiiig to Cooper Station and four options relating to Dale Station were 
considered. BLKIIS & McDoimell developed performance data, capital cost estimales, and 
operation and maintenaiice cost estimates of each option. This data is explained iii the 
Burns & McDonnell “Report on the Power Plant Assessment Study for the East 
Keiitucky Power Cooperative”, Project Number 46644, completed in 2007 and attached 
as reference to this EKPC report. 

Rums & McDoiinell developed data for the following options: 
A. Cooper 2 Dry Scnibber 
B. Cooper 2 Wet Scrubber 
C. Cooper 1&2 Wet Scrubbers 
D. Cooper 1 &2 Repower with CFR 
E. Retire Dale 1-4 
F. Repower Dale 3&4 with Coinbilled Cycle (2-1x1 7FA) 
G. Repower Dale 3&4 with Combined Cycle (2-1x1 7EA) 
H. Repower Dale 3854 with CFB 
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Burns & McDoiinell also developed a simplified busbar analysis in order to provide an 
economic ranking of each option. This analysis was for simple screening only; it did not 
incorporate overall EKPC system impacts, detailed financial analysis, detailed production 
costing analysis, risk or uncertainty analysis. EKPC utilized the Burns & McDonnell 
report data as input for a separate detailed cost study, which is documented in this EKPC 
report. 

3.0 Case Assumptions 

EKPC utilized the data developed by Burns & McDonnell for each of the eight cases, as 
described in the following. 

Dry Scrubber (SDA) added to Cooper Unit 2 
In this case, a SCR (for NOx coiitrol) and a dry scrubber (SDA, for SO:! control) are 
added to Cooper Unit 2. The SCR must be in operation by December 31, 2012 and the 
SDA must be in operation by August 30, 2012. Cooper TJnit 1 continues to operate as 
before and a CEMS is added to both units. 

The dry scrubber must achieve an emission rate of 0.100 lb S02/MMRtu (30-day rolling 
average) or achieve at least 95% reduction in SO:! emissions. The scrubber must be 
operational by June 30, 2012. Compliance must be demonstrated in part through an SO2 
CEMS. Additionally, the systern-wide SO? 12nionth rolling tonnage limits must be met. 
A removal percentage of 95% may be dificult to maintain on a long-term basis with a 
dry scrubber, depending upon the selected technology. 

This option would likely require permitting for the new particulate emissions associated 
with the scrubber (material transfer and hauling of linie/limestone). 

An SCR or equivalent NOx control device must achieve an emission rat.e of 0.080 
lb/MMBtu or better and be in operation by December 31, 2012. A PM control device 
must achieve an emission rate of 0.030 1blMMRtu and a PM CEMS must be installed. 
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Table 3-1 
Case A - Cooper Unit 2 SDA 

PERFORMANCE 

E-.l 

u 
!4 
4 

4 u 

5 

E 

vli 
f;; 
0 u 
E 
4 
8 

Total Nameplate Capacity 

Plant Net Heat Rate 

NO, emissions controls (SCR) 

SO:! emission controls (SDA) 

Stack breakout - included with SDA 

Booster Fan breakout - iiicl. w/SDA 

PM emission coiitrols - Fabric Filter 

Total Capital Requirement (TCR) 

Total Project Cost (per Total Capacity) 

Total Fixed O&M - Existing Plant 

Variable O&M - Existing Plant 

Fuel - Existing Plant 

NO, emissions controls (SCR) 

SO:! emission controls (SDA) 

Stack breakout - included with SDA 

Booster Fan breakout - incl. w/SDA 

PM emission controls - Fabric Filter 

Total O&M Costs for Pollutioii Control 

10,240 

$59,355,761 

$167,506,185 

$1 7,255,000 

$5,144,891 

$65,732,5 11 

$292,694,457 

$1,330 

2.2 1 

11.32 

23.58 

$2,599,121 

$12,524,178 

$166,142 

$3 5,279 

$1,302,836 

$16,426,135 

High Su1h.x 
220 

10,240 

$59,445,367 

$214,361,293 

$17,439,000 

$5,241,293 

$70,128,495 

$343,935,155 

$1,563 

2.21 

11.32 

23.58 

$2,598,75 5 

$23,372,773 

$1 67,9 1 3 

$35,940 

$1,371,974 

$27,343,502 

(2007s) 

(2007$) 

(2007s) 

(2007s) 

(2007s) 

(2007s) 

(2007$/kW) 

(2007$/MWh) 

(2007$/MWh) 

(2007$/MWh) 

(2 00 7$/yr) 

(2007$/yr) 

(2007$/yr) 

(2 00 7$/yr) 

(2007$/yr) 

(2 0 07$/yr) 
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Wet Scrubber (WFGD) added to Cooper Unit 2 
This case is identical to previous case except that a wet scrubber (WFGD) is installed 
rather than a dry scrubber (SDA). Like the dry scrubber case, the SCR must be in 
operation by December 31, 2012 and the WFGD must be in operation by August 30, 
2012. Cooper Unit 1 continues to operat,e as before and a- coiitiiiuous e&ssions 
monitoring system is added to both units. 

The wet scrubber must achieve an emission rate of 0.100 lb SOz/MMBtu (30-day rolling 
average) or achieve at least 95% reduction in SO2 emissions. The scrubber must be 
operation by June 30, 2012. Compliance must be demonstrated in part through an SO2 
CEMS. Additionally, the system-wide SO2 12-month rolling tonnage limits must be met. 

This option would likely require permitting for the new particulate emissions associated 
with the scrubber (material transfer and hauling of lime/limestone) since the PSD major 
source threshold is only 15 tpy. 

An SCR or equivalent NOx control device must achieve an emission rate of 0.080 
1biMMRtu or better and be in operation by December 31, 2012, A PM control device 
must achieve an emission rate of0.030 lb/MMBtu and a PM CEMS must be installed. 
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Table 3-2 
Case B - Cooper Unit 2 WFGD 

I PERFORMANCE 
rota1 Nameplate Capacity 

Plant Net Heat Rate 

V0,eunissions controls (SCR) 

SO2 emissioii controls (W FGD) 

Stack breakout - included with WFGD 

Booster Fan breakout - incl. w/WFGD 

PM emission controls - Fabric Filter 

Total Capital Requirement (TCR) 

Total Project Cost (per Total Capacity) 

Total fixed O&M - Existing Plant 

Variable O&M - Existing Plant 

Fuel - Existing Plant 

NO, emissions contf-01s (SCR) 

SO2 emission controls (WFGD) 

Stack breakout - included with WFGD 

Rooster Fan breakout - incl. w/WFGD 

PM einissioii controls - Fabric Filter 

Total O&M Costs for Pollution Control 

4vg Sulhr High Sulhr 
220 

10,240 

$59,455,76 1 

$247,704,308 

$20,490,000 

$6,92 1,548 

$689,370 

$307,849,439 

$1,399 

2.21 

11.32 

23.58 

$2,599,12 1 

$9,895,843 

$246,372 

$71,193 

$9 5 5,834 

$13,450,798 

220 

10,240 

$59,445,266 

$2S7,9 12,941 

$20,588,000 

$6,9 19,930 

$689,370 

$3 18,047,578 

$1,446 

2.2 1 

11.32 

23.58 

$2,S98,75 5 

$13,177,708 

$247,55 1 

$7 1,176 

$947,369 

$16,723,826 

( M Y  

(Btu/kWh) 

(2007$) 

(2007s) 

(2007$) 

(2007s) 

(2007$) 

(2007s) 

(2007$/kW) 

(2007$/MWh) 

(2007$/MWh) 

(2 0 0 7$/M Wh) 

(2007$/yr) 

(2007$/yr) 

(20 0 7$/yr) 

(2007$/yr) 

(2007$/yr) 

(2007$/yr) 
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Wet Scrubbers (WFGD) added to Cooper Units 1 and 2 
In this option a wet scrubber (WFGD) is sized and added to support both Cooper Unit 1 
and Cooper IJnit 2. In this way, Cooper LJnit 1 and Cooper Unit 2 basically operate as a 
single unit, which means that tlie total rating of this “combined” system is about 340MW. 
Again, the SCR must be in operation by December 31, 2012 and tlie WFGD must be in 
operation by August 30, 2012. A continuous emission monitoring system is added to both 
units. 

The wet scrubber must achieve an emission rate of 0.100 lb SO2/MMBtu (30-day rolling 
average) or achieve at least 95% reduction in SO:! emissions. Obtaining the required 
control efficiency will be easier with a wet scrubber than a diy scrubber. The scrubber 
must be operational by June 30, 2012. Compliance must be demonstrated in part through 
an SO2 CEMS. Additionally, the syst.em-wide SO2 12-month rolling tonnage limits must 
be met. 

Since controlling Cooper Unit 1 as well as Cooper Unit 2 is beyond the scope of the 
consent order, the emissions reductions from the control of Cooper TJnit 1 would be 
available as allowances for other units in the EKPC system or to be sold per paragraph 
77d of the CD. 

8 



Table 3-3 
Case C - Cooper IJnits 1& 2 WFGD 

PERFORMANCE 

E;; 
0 u 
c;i 
4 

E 
5 

m 
E;; 
0 u 
E 
4 
0 

Avg Sulfiur 
341 Total Nameplate Capacity 

Plant Net Heat Rate 
NO, emissions controls (SCR) 

SO2 emission controls (WFGD) 

Stack breakout - included with WFGD 

Booster Fati breakout - incl. w/WFGD 

PM emission controls - Fabric Filter 

Total Capital Requirement (TCR) 

Total Project Cost (per Total Capacity) 
Total fixed O&M - Existing Plant 

Variable O&M - Existing Plant 

Fuel - Existing Plant 

NO, emissions controls (SCR) 

SO2 emission controls (W FGD) 

Stack breakout - included with WFGD 

Rooster Fan breakout - incl. w/WFGD 

PM emission controls - Fabric Filter 

Total O&M Costs for Pollution Control 

10,240 
$97,550,617 

$291,027,851 

$26,080,406 

$9,146,525 

$95,507,15 1 

$484,085,6 19 

$1,420 
2.21 

11.32 

23.58 

$4,027,52 1 

$13,276,629 

$288,891 

$9 4,O 79 

$1,355,912 

$1 8,660,062 

High Sulhr 
34 1 

10,240 
$97,533,732 

$304,943,632 

$26,205,223 

$9,144,387 

$95,3 85,300 

$497,862,664 

$1,460 
2.21 

1 1.32 

23.58 

$4,026,949 

$18,185,027 

$290,273 

$94,057 

$1,343,208 

$3 5,5 55,184 

(MW) 

(RtdkWh) 
(2007$) 

(2007s) 

(2007$) 

(2007s) 

(2007s) 

(2007$) 

(2 0 07$/kW) 
(2007$/MWh) 

(2007$/MWh) 

(2007$/MWh) 

(2007$/yr) 

(2007$/yr) 

(2 0 0 7$/yr) 

(2007$/yr) 

(2007$/yr) 

(2007$/yr) 
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Cooper Unit 2 Repowered with a Circulatiiig Fluidized Bed (CFB) Unit 
This case assumes that Cooper Unit 2 is repowered with a like-sized (250 MW) 
Circulating Fluidized Red (CFR) unit. 

If EKPC decides to repower Cooper Unit 2 with a CFR, a Prevention of Significant 
Deterioration (PSD) perinit will be required, including Best Available Control 
Technology (RACT) determination aiid dispersion modeling. RACT would be set more 
stringent than 0.100 Ib S02/MMBtu or 95% reduction. The decrease of SO2 froin 0.100 16 
SO?/MMBtu or 95% to the lower RACT level can be sold or traiisfeired per paragraph 
77c of the CD, afier meeting the system-wide SO2 requirements. 
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PERFORMANCE 

Table 3-4 
Case D - Cooper Unit 2 Repower with CFR 

Total Nameplate Capacity 

Plant Net Heat Rate 
Equipment cost ( 1  ) 

Construction / Erection Costs 

SNCR / Baghouse (2) 

Civil / Electrical / Other BOP 

Engineering / Project Management 

Coal / Limestone Handling / Storage ( 3 )  

Project Indirects & Owner’s Cost 

Total Cost w/out IDC 

Interest During Construction 

Contingency 

Total Project Cost 

Total Project Cost (per Total Capacity) 
Total Fixed O&M 

Variable O&M 

250 

10,240 
$200,000,000 

$50,000,000 

$0 

$24,000,000 

$45,000,000 

$17,000,000 

$55,000,000 

$391,000,000 

$27,370,000 

$62,755 , 5 00 

$48 1,125,500 

$1,925 
2.21 

5.35 

( M Y  

(BtukWh) 
(2007s) 

(2007$) 

(2007$) 

(2 0 0 7s) 

(2007s) 

(2007s) 

(2007$) 

(2007s) 

(2007s) 

(2007s) 

(2007$) 

(2007$/kW) 
(2007$/MWh) 

(2007$/MWh) 

(1) This includes the CFR boiler, boiler steel, coal mills, SNCR, Flash dryer, 
Raghouse, Limestone system Limestone silos in boiler house, coal silos in boiler 
house (from Alstom) 

(2) SNCR and Baghouse are included in Equipment Cost 
(3) Silos are included in Equipment Cost 
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Retire Dale Units 1-4 
In this case all four uilits at. Dale are retired. This must be accomplished on or before 
December 31, 2012 to coniply with the CD. Cooper LJnits 1 and 2 continue to operate as 
usual with continuous emissions monitoring devices added to both units. The oidy capital 
costs required in this case are for renumeration costs. It is assumed in the economic 
analysis that the capacity and energy from the Dale Units will be made up of power 
purchases &om the adjacent power markets. Although the CD applies only to Dale linits 
3 and 4, due to the small size of Dale Units 1 and 2, it was assumed that it would not be 
feasible to keep the Dale Plant running just for these two units, so all four units were 
assumed to be retired. 

If EKPC decides to retire Dale Units 1, 2, 3, and 4, no environmental permits would be 
required. Since retiring all four (4) units is beyond the scope of the consent order, the 
emissions reductions from Dale Units 1 and 2 would be available as allowances for other 
units in the EKPC system or to be sold per paragraph 77d of the CD. 

Table 3-5 
Case E - Retire Dale TJnits 1-4 

E 
0 u 

Total Project Capacity 

New Project Capacity 

Heat Rate - Full Lmad w/out Duct Firing 

Heat Rate - 75% Load 

Capital Cost 

Project Indirects & Owner’s Cost 

Site Reiiumeratioii Costs 

Total Cost w/out IDC 

Interest During Coiistiiiction 

Total Project Cost 

Total Fixed O&M (excl. property 
tadinsurance 

Variable O&M (excl. Major 
Maintenance) 

N/A 

N/A 

N/A 

N/A 

$0 

$0 

$9,308,400 

$9,3 0 8,400 

$0 

$9,3 0 8,400 

0 

0 

(MW) 

(MW) 

(Btdk Wh) 

(Btu/kWh) 

(2007s) 

(2007s) 

(2007s) 

(2007$) 

(2007s) 

(2007s) 

(2007$/k W- yr) 

(2007$/MWli) 
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Repower Dale Units 3-4 with 2-10nl 7FA Coinbined Cycle Units 
This case assumes repowering o f  Dale Units 3 and 4 is performed per the CD with a two 
1 011 1 General Electric 7FA combustion turbines operating hi combined cycle mode. 
This will add approximately 330 MW to the existing 150 MW making the new capacity 
about 480 MW without any duct firing. The “new” existing steam turbines would be 
incorporated. Dale Units 1 aiid 2 and Cooper Units 1 aiid 2 would all continue to operate 
as usual. Burns & McDoimell assumed the repowered units would come on-line by 
6/1/2014 and EKPC made the assumption they would come on-line by 1/1/2013. EKPC 
named its case F1 to reflect the difference from the original case F. 

I f  EKPC decides to repower Dale Units 3 and 4 with a 7FA Combined Cycle, a PSD 
permit will be required, including BACT determination and dispersion modeling. BACT 
likely be 3 ppm NOx, installation of a SCR, and use of pipeline quality natural gas. 
However, a combined cycle would be less likely to be subject to lawsuits and delays fi-om 
intervener groups than a coal-fired unit. 

Additionally, a PM CEMS must be installed on Cooper Unit 1 and both Cooper Units 1 
and 2 must comply with the following: 

* NOx CEMS 

* Annual PM stack test 
* PM control device to achieve 0.030 Ib/MM&u emission rate 
* Low NOx burners 
* System-wide NOx aiid SO? limits 

* SO2 CEMS 
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Table 3-6 
Case F1 - Dale Units 3 & 4 Repower (2 -1xl CCGT 7FA) 

rota1 Project Capacity 

Yew Project Capacity 

Heat Rate - Full Load w/out, Duct Firing 

Heat Rate - 75% Load 

Heat Rate - 50% Load 

Capital Cost 

Project Indirects & Owner’s Cost 

Site Reiiunieration Costs 

Total Cost w/out IDC 

Interest During Construction 

Total Project Cost 

Total Project Cost (per Total Capacity) 

Total Fixed O&M (excl. property 
tadinsurance 

Variable O&M (excl. Major Maintenance: 

GT Major R/laintenance, Cost per Hour 

480 

330 

7,450 

7,823 

8,493 

$245,600,000 

$80,900,000 

$2,717,670 

$329,217,670 

$22,100,000 

$3 5 1,3 17,670 

732 

$3,600,000 

4.1 

$500 

(MW) 

(MW) 

(EWkWh) 

(BtdkWh) 

(BtukWh) 

(2007$) 

(2007$) 

(2007$) 

(2007s) 

(2007s) 

(20079;) 

(2007$/kW) 

(2007$/yr) 

(2007$/MWh) 

(2007$/hour) 
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Repower Dale Units 3-4 with 2-10nl 7EA Combined Cycle Units 
This case assumes repowering of Dale Units 3 and 4 is performed per tlie CD with a two 
1 on 1 General Electric 7EA combustion turbines operating in combined cycle mode. 
This will add approximately 170 MW to the existing 150 MW making the new capacity 
about 320 MW without any duct firing. The “new” existing steam turbines would be 
incorporated. Dale IJnits 1 and 2 and Cooper Units 1 and 2 would all continue to operate 
as usual. Rums & McDonnell assumed the repowered units would come on-line by 
6/1/2014 and EKPC made the assumption they would come on-line by 1/1/2013. EKPC 
named its case GI to reflect the difference from tlie original case G. 

If EKPC decides to repower Dale Units 3 and 4 with a 7EA Combined Cycle, a PSD 
permit will be required, including RACT determination and dispersion modeling. BACT 
likely be 3 ppm NOx, installation of a SCR, and use of pipeline quality natural gas. 
However, a combined cycle would be less likely to be subject to lawsuits and delays from 
intervenor groups than a coal-fired unit. 

Additionally, a PM CEMS must be installed on Cooper Unit 1 and both Cooper IJiiits 1 
and 2 must comply with tlie following: 

0 NOx CEMS 
0 SO2 CEMS 
0 Annual PM stack test 
* PM control device to achieve 0.030 lb/MMRtu emission rate 
0 Low NOx burners 
* System-wide NOx and SO:! limits 
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Table 3-7 
Case G1 - Dale Uiiits 3 & 4 Repower (2 -1xl CCGT 7EA) 

Total Project Capacity 

New Project Capacity 

Heat Rate - Full Load w/out Duct Firing 

Capital Cost 

Project Iiidirects & Owner’s Cost 

Site Reiiuineration Costs 

Total Cost w/out IDC 

Interest During Coiistniction 

Total Project Cost 

Total Project Cost (per Total Capacity) 

Total Fixed O&M (excl. property 
tadinsurance 

Variable O&M (excl. Major Maintenance) 

GT Major Maintenance, Cost per Hour 

GT Major Maint.enaiice, Cost per Start 

300 

170 

8,500 

$202,400,000 

$76,500,000 

$2,7 17,670 

$287,6 17,670 

$20,300,000 

$301,917,670 

$1,006 

$3,600,000 

4.2 

$200 

$6,000 

(2007s) 

(2007s) 

(2007s) 

(2007s) 

($) 

(2007s) 

(2007$/kW) 

(2007$/yr) 

(2007$/MWh) 

(2007$/hour) 

(2007$/start) 
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Repower Dale Units 3-4 with a Circulating Fluidized Bed (CFB) Unit 
This case assumes repowering of Dale Units 3 and 4 is performed per the CD with a 
150MW CFR unit. This keeps the output of the Dale station at about the same level as 
before the repowering. The bb~1ew77 existing steam turbiiies would be iiicorporated. Dale 
Units 1 and 2 and Cooper Units 1 and 2 would all continue to operate as usual. Burns & 
McDonnell assumed the repowered units would come on-line by 6/1/2014 and EKPC 
made the assumption they would come on-line by 1/1/2013. EKPC named its case HI to 
reflect the difference from the original case H. 

If EKPC decides to repower Dale Units 3 and 4 with a CFB, a Prevention of Significant 
Deterioration (PSD) perinit will be required, including Best Available Control 
Technology (BACT) determination and dispersion modeling. RACT would be set more 
stringent than 0.100 lb SO?/MME3tu or 95% reduction. The decrease of SO2 from 0.100 lb 
SO;?/MMBtu or 95% to the lower BACT level can be sold or transferred per paragraph 
77c of the consent decree, after meeting the system-wide SO;? requirements. 

Additionally, a new coal-fired boiler would likely be subject to lawsuits and delays from 
intervenor groups. A new CFR would probably be subject to more public scrutiny than 
retrofitting the existing unit even though repowering would likely result in a greater 
decrease in overall emissions. 

Additionally, a PM CEMS must be installed 011 Cooper Unit 1 and both Cooper Units 1 
and 2 must comply with the following: 

* NOx CEMS 

* Annual PM stack test 
* PM control device to achieve 0.030 lb/MMRtu emissioii rate 
* Low NOx burners 
* System-wide NOx and SO2 limits 

* SO2 CEMS 
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Table 3-8 
Case Hl  - Dale Units 3 & 4 Repower with CFB 

PERFORMANCE 

z 
0 u 

Total Nameplat,e Capacity 

Plant Heat Rate 

Capital cost (1) 

Construction / Erection Costs 

SNCR / Baghouse 

Civil / Electrical / Other BOP 

Engineering / Project Management 

Coal / Limestone Handling / Storage 

Project Indirects & Owner’s Cost 

Site Renumeration Costs 

Total Cost w/out IDC 

Interest During Construction 

Contingency 

Total Project Cost 

Total Pro-iect Cost (per Total Capacity) 

Total Fixed O&M 

Variable O&M 

144 

11,038 

$85,000,000 

$3 1,000,000 

$25,000,000 

$13,500,000 

$35,000,000 

$24,000,000 

$33,000,000 

$6,082,800 

$252,582,800 

$17,680,796 

$40,539,539 

$310,803,135 

$2,158 

3.00 

5.35 

(MW) 

(BtukWh) 

(2007s) 

(2007s) 

(2007s) 

(2007s) 

(2007s) 

(2007s) 

(2007s) 

(2007s) 

(2007s) 

(2007s) 

(2007s) 

(2007s) 

(2007$/kW) 

(2007$/M Wh) 

(2007$/MWh) 

(4) The scope is boiler design engineering and supply with air fans and silo inlet to 
ID fati outlet. This design would include an allowatice for adding some type of 
scrubber and a baghouse on the backend (from Foster Wheeler). 
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4.0 Methodology and Input Data 

Study Methodology 
EKPC used the RTSim production cost model to estimate 20 years of operating costs for 
each alternative. The model is capable of taking a range of values for each input 
parameter and running multiple iterations based on the input ranges to develop a risk 
adjusted expected value for each year and each alternative. EKPC modeled the entire 
system for each alternative in detail, developed expected operating costs, input those 
costs into a spreadsheet and added expected annual fixed operating and capital costs to 
the evaluation. Present worth analysis was then applied to these values to provide for 
meaningfbl comparisons. The following graphs are indicative of the range of input data 
that was utiIized in the analysis. All graphs are based on data for 2012, each input 
assumption was adjusted to appropriate levels for each year of the analysis. 

Loads 
The EKPC load forecast, as approved by its Board in 2006, was utilized for the detailed 
system specific analysis. This data was developed utilizing Global Insight economic data 
and input from EKPC’s member systems. The following distribution of monthly loads 
for 20 12 was utilized. 

X + 1 037028 
5 0% 

0.9 1 1.1 12 1.3 1.4 1.5 1.6 1.7 1.8 

Values in Mllions 
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Market Prices 
Market prices were based on data received from ACES Power Marketing and existing 
EKPC contracts. 

0 %  
$20 923 $26 $8 $31 $3 $37 E40 a3 $46 $49 $52 $51 SSl $60 $63 $66 $69 $72 $75 $77 tffl $83 $86 469 

PCF Loglom(56789 RKi3ll shiR--69s29 DOllCSSperMNll 
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Fuel and Emission Prices 
Fuel and emission prices were developed from information provided by the EKPC Fuels 
Department, EVA consultants, ACES Power Marketing, Hill and Associates consultants, 
and EIA repoi-ts. The following graphs depict the input data utilized in the study. 

Gas Price Assumption - CC Dale 

x c= 10 ?08 
95 0% 

VMBTU 

-- 
X < = 6 B 0 3  

5 0% Mean of  Actual Price Input=% 50 
-- 20% 

15% 

10% 

5% 

04 

Normai(8 5054 1 0350) 
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20% 

10% 

Coal Price Assumption - Smith CAPP 
X <= 1 0756 X c- 2 2793 

5 0% Mean of lnput=$2.08 per MMBTU 95 0% 
___-____- 

51 70 SI 80 SI 90 $2.00 $2.10 $2 20 $2 30 $2.40 $2.50 

Lognorm(8.3366, 0 12275) Shitl=6.2607 $ per MMBTU 

Coal P r i c e  Assumption - Spur lock CFB 
X e= 1.7220 x <= 1 3574 

5 0% Mean of Input=$1.54 per MMBTU 95.0% 
20% 

10% 

$ 1  20 $ 1  30 $1 40 $1 50 $1 60 $1 70 $1 80 $1 90 

$ per MMBTU Normal(1 53967, 0.1 1082) 
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20% 

1096 

Coal Price Assumption - Cooper 2 CFB 
X<= 1 8196 

5 0% 
X c= 2 2007 

95 0% Mean of Input=$2 01 per MMBTU 

Norrnal(2.01015, 0.11583) $ per MMBTU 

20% 

10% 

0' 

Coal Price Assumption - Dale CFB 
X e= 2 3570 X <= 1.9303 

5 0% Mean of Input=$2 14 per MMBTU 95.0% 

Lognorm(7 3734,O 12973) Shift=5 2317 $ per MMBTU 
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20% 

10% 

Coal Pr ice Assumption - Dale 1 ,  2, 3 ,  4 PC 
X c= 2.340 X c= 2 858 

5.0% Mean of Input=$:! 60 per MMBTU 95 0% 

$2 10 $2 20 $2 30 1 2  40 $2 50 $2 60 $2 70 $2 80 $2 90 $3 00 $3 10 $3 20 

Normal(2.59917, 0 15749) $ per M MBTU 

Coal Price Assumption - Spurlock 1 and 2 PC 
X c= 1 8942 X c= 2.2259 

5 0% Mean of lnput=$2.06 per MMBTU 95.036 
-- 209b 

10% 

$ 1  70 $ 1  80 $ 1  90 $2 00 $2 10 $2 20 $2 30 $2 40 $2 50 

NonaI(2.06007, 0.?0081) E per MMBTU 
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2 0% 

10% 

Coal Price Assumption -Cooper CAPP 2 2 
X <= 2.1073 

5 0% 
X <= 2 5486 

95 0% Mean of Input=$2 33 per MMBTU 

Normal(2.32794, 0.13415) $ per MMBTU 

20% 

10% 

Coal Price Assumptlon - Cooper 2 FGD x <= 1 8987 X <= 2 2964 
5 0% Mean of Inpu t42  10 per MMBTU 95 0% 

___ _____ __________- I-I_--___--- ~ ___------.----- -- 

Normal(;! 09755, 0 12088) $ per 
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High Mid 

SO2 (Ton) $1,400 $900 

NOX (ton) $1,565 $1,328 

Mercury (Ib) $41,293 $33,034 

Ozone (Ton) $983 $483 

5.0 Results 

Low 
$400 

$863 

$29,731 

$386 

The following charts represent the results of EKPC’s initial analysis of the eight 
alternatives considered. 
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Present Value - Total for 20 year period 
(Capital, Fixed 08 , Net System Costs) 

CaseA Case 6 Case C Case D Case E Cz;r;e G1 CaseH1 l 

$8 i 

Present Wolue Surnrnnry (5%) 

$4 

53 

52 

SI 

P- 
Total 5 years -dallO year5 Total 15 years Totj 20 years 

[oCase 6 -WFGD’on CcoperZ ci Case E - Retse Dale oCase F1 - CC on Dsle34 oCase H1 - CFB en Dale 3 4  6 retie D1 i2 1 
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f m sgoo 1 
Present Value Summary - Capitol Project Cost 
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Present Value Summary - Net System Cost 
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u) 25 

E 
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.".-_ -- --. 
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Total Thermal Generation (MWh) 
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Based on these results, EKPC determined that the best four alternatives were: 
e 

e 

0 

Scrub Cooper 2 and keep Dale running 
Retire Dale 1-4 and Purchase Baseload Power OR-System 
Retire Dale 1-4 and Repower w/ Combined Cycle units that use the existing steam 
turbines 
Retire Dale 1-4 and Repower with a CFB unit e 

Further refinement and analysis resulted in the following. 
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(in $billions) 
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As demonstrated with the previous financial analysis, the alternatives were extremely 
close together and 110 obvious one was a clear winner or loser. The total 20 year NPV for 
Case E3 (Scrub Cooper) was $7.93billion, Case E (Retire Dale) was $$7.60billion, Case 
F l  (Repower Dale w/ Gas) was $8.18billion and Case H1 (Repower Dale w/ CFB) was 
$8.26 billion. There is less than 10% difference in the total 20 year NPV cost between 
the two most extreme cases. The next step was to consider operational concerns that 
could not be modeled completely. 

Operational Concerns 
There are various operational concerns with all of the alternatives. 

The retirement of Dale Station will create voltage support issues in the Central Kentucky 
area if no transmission system upgrades are implemented. These issues can be resolved 
with transmission system upgrades, it is a matter of timing and investment. EKPC is 
already short on baseload capacity, the retirement of Dale Station would exacerbate that 
problem. EKPC has yet to retire a baseload unit, so the maintenance of a brownfield site 
would be new territory. The economic analysis for the retirement of Dale Station is 
based on the assumption that EKPC will be able to import sufficient baseload power on 
an economic and reliable basis. EKPC has never depended on this much baseload from 
an outside resource and there is risk in doing so. 

Repowering Dale Station with gas or CFB coal also has operating issues. The 
availability and price of gas are significant risks associated with this alternative. 
Maintaining multiple fiiels on the limited amount of available land at the Dale site is also 
a concern with this alternative. 

Scrubbing Cooper Station requires a major investment in a 40+ year old plant. There is 
no reason to think the plant can not be maintained as a viable unit for a lot longer, but it is 
a risk. The Consent Decree requires that the chosen solution be implemented by the end 
of 2012. The consti-uction lead time for a scrubber coald pose problems in meeting this 
deadline. Lastly, if the chosen technology is to scrub both units at Cooper Station the 
reliability of the plait suffers tremendously. Any outage of the scrubber would affect 
both units, which creates significant voltage and transmission issues in the area. 
I-Iowever, adding a scrubber requires less capital investment than repowering Dale 
Station with gas or CFR. 

Power Supply Concerns 
EKPC has overall power supply concerns that could be helped or exacerbated by these 
alternatives. 

e Low Reserve Margin - EKPC is short on capacity and is operating with a low 
reserve margin currently. EKPC’s expansion plan is based on the goal of 
obtaining a 12% reserve margin during the winter peak season within five years. 
Any of the alternatives that reduce existing capacity just exacerbate this issue. 
EKPC is challenged with meeting its CPS 1 operating requirements due to large 
fluctuations in its load profile within the hour. Coal fired units have trouble 

e 
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moving quickly enough to follow the load. Alternatives that decrease the amount 
of capacity available for load following add to this problem. A combined cycle 
unit could help improve this situation. 
EKPC could be faced with adding a significant amount of renewable power 
supply to its portfolio if a Renewable Portfolio Standard is enacted iii Kentucky. 
Renewables tend to be non-dispatchable and non-load following. The loss of 
flexible generation on the system to fill iii the gaps for this type of generation 
could result in operating issues in the future. 
Carbon emissions will most likely be constrained in the near fiiture. There is no 
legislation cui-rently in place, therefore, there is no definitive plan for remediation. 
EKPC has attempted to add costs for these coiistraints in the various alternatives. 

e 

0 

Potential Environmental Regulations 

At the time the analysis was being conducted, EKPC assumed CAIR and Best Available 
Retrofit Technology (“BART”) were both moving forward as proposed by the EPA. 
Since that time, CAIR has been vacated but the outcome is still debatable. EKPC is 
moving forward with the assumptioii that BART, or something similar, will be a fiiture 
air quality standard that EKPC will have to meet. Kenvirons, Inc. submitted an 
assessment of EKPC’s alternatives to meet BART to the Kentucky Division for Air 
Quality on behalf of EICPC 011 July 24, 2007. That assessment indicated that the 
application of a WFGD/WESP controls retrofit on Cooper Units 1 and 2, with a filterable 
PM limit of 0.030 lb/mmBtu, mitigates any adverse visibility impact in Class I areas 
within 300 km of each. source. Therefore, it appears that EKPC will need to scrub 
Cooper Station in the near fiiture to meet the BART regulations. 

6.0 Conclusions 

e Based on the economic analysis, retiring Dale Station, repowering Dale Station 
and scrubbing Cooper Station are all within a reasonable range of expected 
financial outcomes and no clear choice can be made with just the economic 
evaluation. 

e Operational and power supply coiicenis are apparent with ally of the alternative 
choices. 

e BART or a similar regulation appears to be apparent in the near fiiture and EKPC 
will be required to scrub Cooper Station to meet those requirements. 

Based on these conclusions, EKPC chose to move forward with the alternative to install 
new environmental control equipment at Cooper Station to meet the requirements of the 
Consent Decree aiid fiiture BART regulations. 
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1 .O EXECUTIVE SUMMARY 

In August 2007 East Kentucky Power Cooperative, Inc. (EKPC) contracted with Burns & McDonnell 

Engineering Company (Burns & McDonnell) to perform a Power Plant Life Extension Study (Study). 

One of the main objectives of tliis Study was to complete a quantitative evaluation of options available to 

EKPC related to a Consent Decree entered on December 4,2007. This Consent Decree is the result of a 

Coinplaint filed against EKPC by the United States Environmental Protection Agency (EPA) which 

resulted in restrictions placed on emission rates and monitoring of nitrogen oxides (NO,), sulfur dioxide 

(SOz), particulate matter (PM), and mercury (Hg). In the Consent Decree, tlie EPA alleges that EKPC 

failed to obtain the necessary permits and install tlie controls necessary under the Clean Air Act to reduce 

its sulfur dioxide, nitrogen oxides, and/or particulate matter emissions, and that EKPC violated various 

operating permit conditions. EKPC has denied and continues to deny the violations alleged in the 

Complaint, but has agreed to the obligations in the Consent Decree solely to avoid the costs and 

uncertainties of litigation and to improve the environment. 

In the Consent Decree, the EPA has given EKPC tlie option to either install and continuously operate NO, 

and SOz emission controls at Cooper Unit 2 or retire and permanently cease operation of Dale Units 3 and 

4 by December 3 1,201 2. EKPC does have the option of repowering Dale Units 3 and 4 by May 3 1, 

2014. The decision to either install new emission controls at Cooper IJnit 2 or retire Dale IJnits 3 and 4 

must be submitted in writing to the EPA no later than December 2 1, 2009. 

Burns & McDonnell in conjunction with EKPC considered a number of different options in meeting the 

obligations of the Consent Decree. Four options related to the disposition of Cooper IJnit 2 and four 

options related to the disposition of Dale Units 3 and 4 were considered. The features of each option are 

outlined in table 1-1 below: 
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Table 1-1 

Cases Analyzed to Satisfy Consent Decree 
CASE A. COOPER 2 DRY SCRtJBBER NOTESIFEATURES 
Cooper 1 Continuous Emissions Monitoring Dale 1 Operale/Determine retire dalelReguiar O&M Separales Cooper 182 compieteiy (no common stack) 

Cooper2 SDA Dale 2 OperatelOetermine retire datelRegular OBM 

Dale 3 OperaleIDetermine retire daIelRegular 0 8 M  
Baghouse 
Slack 
SCR 
Booster Fan Dale 4 OperatelDetermine retire datelRegular O&M 

CASE B - COOPER 2 WET SCRUBBER NOTESIFEATURES 
Cooper 1 Continuous Emissions Monitoring Daie 1 OperatelDetermine retire datelRegular O&M Separales Cooper 182 compieteiy (no common stack) 

Cooper 2 WFGD 
ESP Upgrades 
Stack 

Dale 2 

Dale 3 

Operate/Determine retire dalelReguiar O8M 

OperatelDetermine retire datelRegular O&M 

CASE C ~ COOPER 182 -WET SCRUBBERS 

Cooper I 
NOTESIFEATURES 

Combined Cooper 1 8 2 Wet Scrubber (WFGD) 
Cooper 1 ESP Upgrades 
Cooper 1 SCR Dale 2 OperalelDetermine retire date1Regular O&M Cooper baghouse optional 

Dale 1 OperatelOetermine retire datelRegular OBM 
Dale retirement can be decided in future 

Cooper 182 become virtually single unit 
Cooper Site transmission capability study required Cooper2 combined Cooper 1 8 2 Wet Scrubber (WFGD) Dale 3 OperatelDetermine retire datelReguiar 0 8 M  

OperatelDetermine retire dalelReguiar O&M 
Cooper 2 ESP Upgrades 
Cooper Stack (2 Liners/( Sheil) 
Cooper 2 SCR 

Dale 4 

NOTESIFEATURES 

Dale retirement can be decided in future 

CASE D ~ COOPER I 8 2  ~ REPOWER WITH CFB 

Cooper 1 Combined Cooper 1 & 2 Wet Scrubber (WFGD) 
Cooper 1 ESP Upgrades 
Cooper 1 SCR Dale 2 OperatelDetermine retire dalelReguiar OBM Cooper Site transmission capabiiity study required 

Dale 1 OperatelDetermine retlre date/Reguiar 0 8 M  

Cooper2 Combined Cooper 1 & 2 Wet Scrubber (WFGD) Dale 3 OperateIDelermine retire datelReguiar O&M 
Cooper 2 ESP Upgrades 
Cooper Stack (2 Linersll Sheii) Dale 4 OperateIDetenine retire datelRegular O&M I 

NOTESlFEATURES I CASE E ~ RETiRE DALE 1-4 

Cooper 1 Continous emmissions monitoring Dale t Shut down 12/31/2012 
Continue io operate unit 
No major capital programs Dale2 Shut down 12/3112012 

Cooper 2 Continous emmissions monitoring Daie 3 Shut down 12/31/2012 
Conlinue to ooerale unit 

CASE F -REPOWER DALE 384 WiTH COMBINED CYCLE (2 - ix i  7FA) 
Cooper 1 Continous emmissions monitoring 

NOTESIFEATURES 
Dale 182 retirement can be decided in future 
Oaie Site transmission capability study required 

Dale 1 Operate until next major overhaul -then retire 
Regular OBM 

Operate unlii next major overhaui -then retire 

Conlinue to operate unit 
No major capital programs 

Dale 2 
Cooper 2 Continous emmissions monitoring Reguiar 0 8 M  

Conlinue to operate unit 
No major capital programs Dale 3 Re-Power wilh combined Cycle 513112014 

Utilize existing Steam Turbine 

1 Operate until next major overhaul -then retire an be decided in future 
n capability siudy required 

No major capital programs 
Dale 2 Operate until next major overhaul - then retire 

Cooper 2 Continous emmissions monitoring Regular O&M 
Continue lo operate unit 
No major capital programs Dale 3 Re-Power with Combined Cycle 513112Ot4 

Uiilize existing Steam Turbine 

Re-Power with Combined Cvcle 5/31/2014 Dale 4 

CASE H - REPOWER DALE 384 WITH CFB 
Cooper 1 Continous emmissions monitoring Dale 1 Operateloelermine retire datelRegular 08M Dale 182 retirement can be decided in future 

NOTESlFEATURES 

Conlinue to operate unit 
No major capital programs Dale 2 OperatelDetermine retire datelReguiar 08M 

Dale Site lransmission capability study required 

Cooper2 Continous emmissions monitoring Dale 3 Repowerwilh CFB 5/31/2014 
Continue to operate unit Lllilize existing Steam Turbine 

No maior caoilai prowains Daie 4 Repower with CFB 513112Ot4 
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Burns & McDonnell developed performance data, capital cost estimates, and operation and maintenance 

cost estimates of each options shown above (details in Section 4.0). This information was then utilized in 

a levelized busbar analysis to provide an economic ranking of each option. The methodology for this 

analysis is described in Section 2.1 and assumptions incorporated are discussed in Section 2.3. Detailed 

results are outlined in Section 5.0, but a suininary of the economic results is shown in Table 1-2 below: 

Table 1-2 

Summary of Case Cost Breakdown 

3usbar Analysis Results 

Cases (I) 
Case H 

Case D 
Case F 

Case G 

Case 0-1 

Case 8-2 

Case A-1 

Case C-2 

Case C-I 

Case A-2 

Uote (1) 

qote (2) 

Repower Dale 3 B 4 with CFB 

Repower Cooper 2 with CFB 

Repower Dale 3 B 4 Combined Cycle (2-1x1 7FA) 

Repower Dale 3 B 4  Combined Cycle (2.1~1 7EA) 

Cooper 2 Wet Scrubber - Avg Sulfur 

Cooper 2 Wet Scrubber - High Sulfur 

Cooper 2 Dry Scrubber - Avg Sulfur 

Cooper 1 8 2 Wet Scrubber - High Sulfur 

Cooper 1 B 2 Wet Scrubber ~ Avg Sulfur 

Cooper 2 Dry Scrubber - High Sulfur 

Total 
Al l  Costs (2) 

andlor 
Market 

Purchases 
Slyr x 1000 

EAC(3) 

$2 18,823 

$237,070 

$346,224 

$289,664 

$2 3 7,7 6 9 

$239,142 

$240,430 

$244,809 

$246,048 

$253,347 

- II 

lncludir C bonTax 
Total 

All Costs 
andlor 
Market 

Purchases 
Slyr x 1000 

EAC(3) 

$255,646 

$274,314 

$386,490 

$324,323 

273,025 

274,398 

275,686 

280,397 

281,635 

288,603 

- 

Case results sorted by $IMWh, No Carbon Tax 

"Total All Costs" Include: Capital, Fuel, Fixed QBM, Variable OBM, Major Maintenace at 70% Capacity Factor 

Total 
Al l  Costs 
andlor 
Market 

Purchases 
SlMWh 

EAC(3) 

$83.29 

$84.25 

$81.66 

$84.33 

$88.10 

$88.54 

$88.98 

$89.72 

$90.1 1 

$93.12 

- 

Uote (3) "EAC" = "Equivalent Annual Cost" for period 2007 thru 2035 

The levelized busbar costs as shown in the table above were generated based on certain assumptions 

(discussed in Section 2.0) regarding future market conditions for construction and operation of solid fuel 

and gas-fired generation resources. While Burns & McDonnell believes the use of these assumptions is 

reasonable for the purposes of this Study, Burns & McDonell makes no representations or warranties 

regarding future market costs, inflation, labor costs and availability, material supplies, equipment 

availability, weather, and site conditions. To the extent future actual conditions vary from the 

assumptions used herein, the estimated costs presented in this Study inay vary. For example, capital cost 

estimate of each Case have been established based on making appropriate site changes to accommodate 

necessary equipment footprints. If, as more detailed evaluations are made, that is not the outcome, the 

relative benefits of one Case to another inay change. 
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It is the opinion of Burns & McDonnell that before a decision is made by EKPC on further course of 

action that detailed production cost runs be performed. This analysis, in addition to the busbar analysis, 

will determine how each option fits into the EKPC system dispatch. It is possible that the relative 

rankings of Cases could change with the production cost analysis vs. the busbar analysis. 
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2.0 OVERVIEW OF THE STUDY 

In  this section of the report, the Approach / Methodology of the Study is discuissed. In addition, key 

assumptions utilized in the Study are discussed as well as key factors such as the transmission analysis 

and site reinediation estimates. 

2.1 APPROACH / METHODOLOGY 

Several distinct steps were performed in coinpleting this study: 

e 

0 Plant Assessments (Section 2.1.2) 

e 

e 

e 

Evaluation of Consent Decree (discussed in Section 2.1.1 below) 

Selection of Cases for Evaluation (Section 2.1.3) 

Input Data Development (Section 2.1.4) 

Busbar Economic Evaluation (Section 2.1 5 )  

2.1.1 Evaluation of Consent Decree 

The Environmental Studies and Permitting group at Burns & McDonnell performed a review of Consent 

Decree in ascertain the options available to EKPC. This review is discussed in the following sections: 

e 

e Dale Requirements (2.1.1.2) 

e 

* 
0 

Regulatory Analysis (Section 2.1.1 .l) 

Cooper IJnit I Requirements (2.1. I .3 )  

Cooper IJnit 2 Requirements (2.1.1.4) 

Requirements for All LJnits (2.1.1 . S )  

2.1 .I .I Regulatory Analysis 

The lJnited States Environmental Protection Agency (EPA) filed a complaint against East Kentucky 

Power Cooperative, Inc. (EKPC) which resulted in restrictions placed on emission rates and inonitoring 

of nitrogen oxides (NO,), sulfur dioxide (SO,), particulate matter (PM), and mercury (Hg). This section 

serves to summarize the restrictions mandated in the Consent Decree for Cooper and Dale generating 

stations issiied by the LJnited States District Court Eastern District of Kentucky Central Division 

Lexington. The requirements for the Spurlock station are outside of Burns & McDonnell’s scope and are 

omitted from this report. 
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The EPA has given EKPC the option to either install and continuously operate NO, and SO1 einission 

controls at Cooper Unit 2 or retire and permanently cease operation of Dale Units 3 and 4 by December 

31,2012 (Figure 2-1). 

Figure 2-1 

Decision Flow Chart 

(NO, by 12/31/2012) (NO, by 12/31/2012) 

(NO, by 12/31/2012) 

(SOz by June 30,2012) 
-~ 

Please note, the consent decree specifies that the particulate limits are for front half (filterable) particulate. 

The decision to either install new emission controls at Cooper Unit 2 or retire Dale Units 3 and 4 must be 

submitted in writing to the EPA no later than December 21,2009. 

2.1 .I .2 Dale Requirements 

EKPC can re-power Dale Units 3 and 4 as long as any existing pulverized coal boiler is replaced with a 

new circulating fluidized bed (CFB) or other clean coal technology of equivalent environmental 

performance that achieves minilnuin limitations shown in Table 2- 1. 

Table 2-1 

Limitations for Re-powering of Dale Units 3 and 4 

Emission Rate I Pollutant 1 Limit* 

0.070 
0.100 

PM 0.0 IS 
'30-day rolling average (IbIMMBtu) 
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** Or a 30-day rolling average SOz removal rate of at least 95% 

2.1 .I .3 Cooper Unit I Requirements 

A PM continuous emission monitoring system (CEMS) must be installed on Cooper Unit 1. Associated 

deadlines are shown in Table 2-2. The CEMS is to directly or indirectly measure PM concentration on an 

hourly average basis and a diluent monitor is to be used to convert the concentration to units of 

Ib/MMBtu. All hourly average emission values are to be kept in an electronic database and reported to 

the EPA in electronic format on a 3-hour, 24-hour, 30-day, and 365-day rolling average basis. 
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Table 2-2 

PM CEMS Deadlines 

Submit plan for the installation and 
certification 

I Action 
Within 6 months of 

Consent Decree entry 

I Deadline 

Install and operate CEMS December 3 1, 20 1 2 

120 days prior to December 3 I ,  2012 Submit a Quality Assurance/ 
Quality Control protocol 

Pollutant Control Device 
NO, SCR or Equivalent2 

Emission Limit’ Deadline 
0.080 December 3 1, 20 12 

Within 90 days following 
December 3 1 ,20  I2 1 Test CEMS to determine compliance I 

so2 

PM 

1 After 2 years of operation Submit alternative monitoring plan 
or present infeasibility of CEMS 1 

FGD or Equivalent3 0. IO0 June 30, 2012 
90 days after Consent 

Decree Entry Control Device 0.030 

2.1 .1 .4 Cooper Unit 2 Requirements 

If EKPC chooses to install and operate NO, and SOz emission controls at Cooper Unit 2, then specific 

requirements are mandated for the Unit (See Table 2-3). All control devices must be installed and 

operational before each due date. If an alternative equivalent control device is desired, EKPC must 

submit a written notice to and receive a written approval froin the EPA prior to installing and operating 

the device. 

Table 2-3 

Cooper Unit 2 Control Devices 
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2.1 .I .5 Requirements for all Units 

The Consent Decree has several requirements which are applicable to all units in the EKPC system. 

1. NO,CEMS 

2. SOzCEMS 

3 .  Annual PM stack test 

4. PM control device to achieve 0.030 Ib/MMBtu emission rate 

5. Low NO, burners 

6 .  System-wide NO, and SOr limits 

NO, and SOz CEMS must be installed and continually operated on every EKPC unit. Emission rates 

measured by the CEMS will be used to determine NO, and SO2 compliance in accordance with 40 CFR 

Part 7.5 and the Consent Decree. 

An annual PM stack test' is required for each EKPC unit. Any stack test performed to comply with a 

permit for the Kentucky Natural Resources and Environmental Protection Cabinet may be used to satisfy 

the Consent Decree requirement. The results' of the stack test must be submitted to the EPA within 30 

days of completion of each test. A biannual stack test inay be substituted for the annual test providing 

that: 

b The two most recent tests are less than or equal to 0.015 Ib/MMBtu, or 

e The IJnit is equipped with a PM CEMS. 

EKPC is to install and operate a PM control device on each unit. Associated deadlines are shown in 

Table 2-4. EKPC inay elect to upgrade existing PM control devices. If an upgrade is desired, a PM 

Pollution Control IJpgrade Analysis is required unless it is a complete replacement of an existing device 

or the cost of refurbishing an existing device costs equal to or more than a complete replacement (on a 

total dollar-per-ton-of-pollutant-removed basis). 

I In accordance with 40 CFR Part 60, Appendix A or any federally approved method contained in the Kentucky State 
Implementation Plan (SIP) 

In accordance with 40 CFR Part 60.8(f) 
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Table 2-4 

PM Control Device Deadlines 

Action 
Install and operate control device 

Deadline 
Within 90 days from Consent Decree entry 

Within 270 days from Consent Decree entry Optimize plate-cleaning and 
discharge-electrode cleaning 

Commencement 
Date Pollutant 

Demonstrate each unit is in 
compliance* Within 365 days from Consent Decree entry 

Limit 
(tons) 

I Submit control device upgrade Within 180 days of compliance demonstration 
proposal date 

Upgraded control device begins 
operati on Within 1 year from upgrade approval 

Twelve month rolling tonnage limitations apply to the entire EKPC system (See Table 2-5). Compliance 

is determined 12 months following the commencement date and ends on the date that the subsequent 

limit, if any, takes effect. 

Table 2-5 

EKPC System-Wide NO, and SOz 12-Month 

Rolling Tonnage Limitation 

NO, 

October 1, 2008 57,000 
SO2 July 1,2011 40,000 

I Januarv 1. 2013 1 28.000 I 

2*1.2 Plant Assessments 

Burns & McDonnell first provided EKPC with an initial data request after which plant site visits to both 

Dale and Cooper plants were performed. Burns & McDonnell project team personnel met with 

appropriate plant personnel at each site to discuss operational matters and review all information pertinent 

to this Study. After the site visits several additional iterations were performed in order to insure that the 

East Kentucky Power Cooperative 2-6 Burns & McDonnell 



most recent and accurate data and information were obtained. Results of the plant assessment are 

contained in Section 3.0 of this report. 

Dolo 4 OpaiofolDolomln~ mtlm dofolRoeulor OBM 
SCR 
Soostler Fan 

I 
CASE S - COOPER 2 WET SCRUBBER NOTEWFEATURES 
Coopor 1 Conllnuous Emlsslnns Monilorlno Dolo 1 OpornlolDoformlno mllm dnlolRogular OBM Sopoiotos cooper l a  sDmplo1oly (no common Sl(OS*) 

2.1.3 Selection of Cases for Evaluation 
Burns & McDonnell in conjunction with EKPC considered a number of different options in meeting the 

obligations of the Consent Decree. Four options related to the disposition of Cooper Unit 2 and four 

options related to the disposition of Dale Units 3 and 4 were considered. The features of each option are 

outlined in Table 2-6 below: 

Onlo 4 OporololDolormlno mllm dofolRoeulor O8M 
_ _  
Soosler Fon 

I 
CASE C - COOPER 152 -WET SCRUBBERS 

Coopor 1 
NOTESIFEATURES 

DOID mllromanl w n  bo dosldod In fulum 
Coopor birghausa optional 
Caapor 1 8 2  bocomo vlnunlly singlo mil 
Coopor Silo lrirnvnlsslon copnblllly Budy roqulrod 

Comblnod Ccmpor 1 B 2 Wot Scrubbor WFGO) OpamtolOolormlno raflm dololRogulilr OBM 
Coopor 1 ESP Upgmdos 
Coopor 1 SCR Dill0 2 OpamlolDolormlno mllm dotolRogulnr OBM 

COOPOR Comblnod Coopor 1 E 2 Wal Scrubber (WFGD) Dolo 3 OpomlalDotormlno rdlm dalolRagulor OBM 

OporolMJoIormlno mllm diltolRogulor OBM 

Dolo 1 

Dnla 4 
Coclp0l2 ESP Upgrados 
Cooper Slnck (2 UnorcJi Sholl) 

Table 2-6 

Cases Analyzed to Satisfy Consent Decree 

Saporatos Coopor 1 8 2  compldaly (no wmman stock) 
NOTESIFEATURES 1 CASE A - COOPER 2 DRY SCRUBBER 

Coopor 1 ContlnYous Emlsslons Monlloring Dolo 1 OporntolDoformlna mlbm dotolRogulaiOBM 

Boghouso 
Slnsk 

Dnlo 2 

Dnlo 3 

OpomfoDolormlno mtim dofoRogulor OBM 

OporofalDotormIno rotlm dilloiRogulor OBM 

Coopar 2 WFGD 
ESP Upgmdos 
Stock I SCR 

~~ 

NOTESIFEATURES 

Onlo mflromonf a n  bo docidod In fufum 
Coopor Silo tmn-misslion c o ~ ~ b , l l l y  sfudy mqulmd 

WFGO) Dolo 1 OpotnlolD~lormlno raflm dnloRogulnr OBM 

Dale 2 

Dolo 3 

Oslo 4 

OporntolDoformlna rollm daloRogulor OBM 

Op~mldDofomlno rollm dddRogulili OBM 

Oporitt~lO~Iormlno mllm dilto/Rogulor 0 8 M  

Coopor 1 ESP Upsrodas 
Coopor 1 SCR 

Comblnod Cnopor 1 8 2 Wal ScrUbbor WFGD) 
Corrpw 2 ESP Upgrodas 
C~opar  Stnrk (2 UnorcJi Sholl) 

NOTEWFEATURES 
Dolo 1 Shul down 1Z3112012 

Dah 2 Shul down lZ31/2012 

Dolo 3 Shut down 12/31/2012 

CASE Q -REPOWER DALE 354 WITH COMBINE0 CYCLE lZ-lxl7EA) NOTESIFEATURES 
COOPD' 1 Contlnovs cimml5i.ID"s mrmlbring 

Conllnuo I O  aporoto ""It 
No mallar Cnpllol pmgmms 

coopor 2 CDntInoul ommlsIIcm5 mDnlIori"0 
C.3ntln"o ID opomlo ""/I 
No maim wpltol prooromn 

Onlo 1 Opornlo until noxi major ovorhaul - thon mllm 
Rogulnr OBM 

Oporeto unfll next major ovorhoul - thon rollro 
R ~ g u l ~ r 0 S M  

Dola 182 mllmmonl EL)" bo docidod In f Y l Y m  
Dnlo Silo ~ronimcssion wp;rblllly study mqvrrod 

Dolo 2 

Dngo 3 Ro-Pwmivnlh Camblnod Cyclo 5/33/2014 
Ullllzo ~xlsl ing Sloilm Turbine 

RoPowor with Combined Cyslo 513112014 Dolo 4 

Dnlo 182 rolimmont Can ba dosldod In fulum 
Dalo Silo tmnsmlsslon wpoblllty study mqulmd 

Dalo 1 

Daio 2 

Dab 3 Ropoworwllh CFB 5/31/2014 

OporoloJDolormlno mflm dalolRagulnr OEM 

OporotolDoformlno tollro ddolRogulor OBM 

Ullllro oxlstlng SIonm Turbino 

Ddo 4 Raooworw(th CFE! 5131,2014 

East Kentucky Power Cooperative 2-7 Burns & McDonnell 



2.1.4 Input Data Development 

For all cases considered Burns & McDonnell developed conceptual / budgetary capital cost, operation and 

maintenance, and performance data for input to the economic analysis. This data came froin existing 

databases at Burns & McDonnell and, in some cases, current quotes froin vendors and equipment 

suppliers. 

2.1.5 Busbar Economic Evaluation 

In addition to the evaluation of the technical, environmental, and regulatory factors that impact each case 

studied, an evaluation of the relative economic merits of each case was performed. 

The economic evaluation performed by Burns & McDonnell consisted of a “bbusbar” analysis in which the 

capital requirements and the operating and maintenance costs for each unit at either the Dale Station and 

the Cooper Station were simulated for the period 2007 through 2035. This analysis was performed using 

a detailed birsbar costs model developed by Burns & McDonnell and adapted specifically for this Study. 

Important features of the bus-bar model and the analysis performed are as follows: 

The model simulated unit operations by year, though it does have the ability to recognize changes 

in facilities and costs with any particular year. 

Operations and costs were modeled using a wide variety of variables including: 0 

o 

o 

Unit size, availability, heat rate, etc. 

Major operating costs such as firel, fixed and variable O&M, and major maintenance 

costs. 

For fuel, the model factored fiiel type and costs, depending upon what fuel was being 

used in any particular year or portion of a year. 

The simulations of costs included all capital costs associated with the implementation of 

a particular option at a particular unit at a specified point in time. 

Depending upon the particular case examined, market purchase prices were included. 

Market purchase costs were based on the MISO power market at the EKPC node and 

included day-ahead Locational Margin Prices (LMPs), capacity market costs, and 

Network Integrated Transmission (NITS) costs. 

The market prices used in tlie analysis also included a 1.5 percent “energy management 

fee” under the assumption that EKPC would elect to use such a resource to carry out 

market transactions. 

o 

o 

o 

o 
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o Model runs were made with and without carbon taxes being applied to the operating 

units. In those cases were carbon taxes were applied, it was assumed that such taxes 

would commence in 20 15. 

Appendix F presents key sriinmary tables of model output results for each case studied. The results 

shown are for model runs assuming an 80 percent capacity factor. Also shown for each case are the 

graphs of the levelized bus-bar costs (Equivalent Annual Costs, EAC) for a range of capacity factors for 

each of the Dale and Cooper Stations and for the combined results. 

For purposes of comparing one case against another, a key measure of economic merit is the present value 

of total costs and the levelized annual cost ($/MWIi) for each case. These key measures of economic 

performance are also shown in the tables in Appendix F. 

As a final point, it must be noted that the bus-bar analysis performed in this Study was designed to 

estimate the cost of each case (by unit and station) on a “stand alone” basis. The results there would best 

serve to compare one specific case against another. No attempt was made to evaluate the operation and 

costs of each unit within the broader picture of an integrated system-wide resource plan. Such an analysis 

was not within the scope of this Study and will be performed by EKPC. 

In addition to coal and natural gas prices, it was also necessary to provide some indication of the cost of 

purchased power, as it was assumed for purposes of case definition that EKPC would buy from the 

market during those periods when a particular unit would be out of service. It was further assumed that 

such transition periods would last three months. The market costs presented in this report were developed 

by applying a weighted average of coal and natural gas prices, recognizing these two variables represent 

key power marker drivers. The estimated LMP was then adjusted to reflect estimated capacity market 

costs, and the cost of Network Integrated Transmission Service (NITS). The resultant price estimated 

was further adjusted to reflect a 15 percent energy management fee and a possible cost adder to 

congestion. Finally, beginning in 2015, the price of market purchases was increased by $7.5 per MWh to 

represent a carbon tax of generation. 
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2.2 KEY ASSUMPTIONS 

In preparing this Report, Burns & McDonnell worked closely with EKPC personnel and relied to a great 

extent on information provided by EKPC. This information included system and unit operating and cost 

data, and certain studies performed internally by EKPC, such as the transmission study presented herein. 

Given the wide range of variables considered, it was therefore necessary to make a number of 

assumptions regarding future events. Effort was made to evaluate those assumptions based upon 

professional experience, available historical data, as well as realistic expectations of future events. 

However, given the uncertainties associated with any planning study, such as the cost of coal and natural 

gas and the capital costs of new generation, no guarantee can be made that actual events depicted in this 

Report will conform to the assumptions described herein. To the extent that future events may differ from 

the assumptions contained in this Report, such differences may have a significant effect on the findings 

and conclusions contained herein. Presented below is a summary of key assumptions that were employed 

in the Study. 

2.2.1 Economic Parameters 

Key economic assumptions include: 

e 

e 

0 

0 

General inflation rate of 2.5 percent. 

Interest rate of 6 percent 

Discount rate of 10 percent 

Amortization period of 25 years 

Capital costs for specific options were escalated to the appropriate “commercial operation date” of the 

specific capital program under study. 

As appropriate, current cost estimates were escalated at the general inflation rate of 2.5 percent. 

2.2.2 Fuel Costs - Coal 

For ftiel, the economic model recognized different fuel prices, depending upon what fuel was being used 

in any particular year or portion of a year. Burns & McDonnell employed a number of sources for fuel 

price projections including, Hill & Associates and the Department of Energy, Energy Information Agency 

(EIA) projections. Hill & Associates is a nationally recognized coal market analysis firm and has 

participated with Burns & McDonnell on numerous studies. Using this expertise, Burns & McDonnell 

incorporated coal prices that were differentiated by coal type, sulfur content, and transportation costs to 
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the Dale and Cooper stations. It should also be noted that Burns & McDonnell also relied to a very 

considerable extent on the experience and expertise of EI<PC regarding the regional market for coal and 

delivered coal prices to each station. Table 2-7 presents suiniriary forecasts of key coal prices used in the 

Study. Appendix D provides the detailed coal analysis and forecast developed by Hill & Associates. 

Even though rail transportation values were provided by H&A, rail is currently not used at either facility. 

Table 2-7 

Forecast of Delivered Coal Prices (Nominal $) 

2008 

2010 

201 2 

2014 

2016 

2018 

2020 

2022 

2024 

2026 

2028 

2030 

2032 

2034 

$ImmBtu 

$2.342 

$2.41 7 

$2.483 

$2.662 

$2.796 

$2.991 

$3.246 

$3.490 

$3.81 1 

$3.982 

$4.1 38 

$4.300 

$4.467 

$4.642 

$ImmBtu 

$2.134 

$2.198 

$2.253 

$2.420 

$2.542 

$2.724 

$2.965 

$3.195 

$3.502 

$3.658 

$3.797 

$3.941 

$4.091 

$4.246 

$/mmBtu 

$2.280 

$2.350 

$2.41 2 

$2.588 

$2.719 

$2.91 0 

$3.162 

$3.404 

$3.723 

$3.890 

$4.040 

$4.196 

$4.357 

$4.526 

$/mmBtu 

$2.068 

$2.127 

$2.1 78 

$2.342 

$2.460 

$2.639 

$2.878 

$3.104 

$3.409 

$3.559 

$3.693 

$3.831 

$3.975 

$4.124 

2.2.3 Fuel Costs - Natural Gas 

Natural gas prices play a key role i n  simulating the operating costs of selected cases, but natural gas 

prices are a major determinant in the price of electricity purchased in the market. Regarding natural gas 

price projections, the basic starting point was the natural gas price forecast that is prepared by EIA. The 

EIA forecast was then used in conjunction with NYMEX futures to estimate both the short term and the 

longer term natural gas markets. Table 2-8 and Figure 2-2 present our current best assessment of 

forward-looking natural gas prices. The mid-range prices were used in this Study. 
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Year 

2001 

2002 

2003 

2004 

2005 

2006 

2008 

2010 

2012 

2014 

2016 

2018 

2020 

2022 

2024 

2026 

2028 

2030 

2032 

2034 

Table 2-8 

Forecast of Natural Gas Prices (Nominal $) 

Henry Hub 

s p o t  

$3.96 

$3.35 

$5.52 

$5.90 

$8.79 

56.76 

B&McD 

NY M EX 

DOE 

Avg 

$/rnrnBtu 

F ;recast - Trendli;, 

$8.48 

$8.49 

$7.98 

$7.69 

$7.82 

$7.93 

$8.32 

$8.82 

$9.60 

$10.00 

$10.40 

$10.82 

$1 1.26 

$11.71 

$7.54 

$7.38 

$7.29 

$7.28 

$7.33 

$7.46 

$7.66 

$7.94 

$8.29 

$8.71 

$9.21 

$9.79 

$10.44 

$11.17 

$8.44 

$8.29 

$8.22 

$8.23 

$8.32 

$8.48 

$8.72 

$9.04 

$9.44 

$9.91 

$10.47 

$11.11 

$1 1.83 

$12.64 

$9.33 

$9.20 

$9.15 

$9.1 9 

$9.30 

$9.50 

$9.78 

$10.14 

$10.58 

$11.12 

$1 1.73 

$12.43 

$13.22 

$14.10 
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2.2.4 Natural Gas Availability and Delivery 

Burns & McDonnell engaged in discussion with local personnel and with personnel in Houston regarding 

the general availability of natural gas to service selected cases in this Study. Given the relative costs 

between natural gas and coal and given preliminary results that indicted that the natural gas generation 

option were not as competitive as other coal options, the issue of natural gas delivcrability was limited to 

a surveillance level of consideration. The basic conclusion reached was that natural gas could be made 

available for additional EKPC generation, given the relative closeness of major gas transmission facilities. 

Also, base on recent studies performed by Burns & McDonnell we employed in the Study a pipeline 

installation cost of $1,000,000 per mile (current $) with a 20 percent contingency applied. We further 

assumed a five (5) mile length of pipeline would be needed. 

2.2.5 Purchased Power 

Burns & McDonnell evaluated local power market prices by using detailed hourly price data available 

from MISO at the EKPC node. The cost of purchased power from the MISO market entered into the 

analysis at a number of key points. Most globally, for each case studied and for general reference 

purposes, the cost of being “naked to the market” was estimated. Theoretically, market purchases could 

always be viewed as an alternative to any particular course of action. The estimates of the cost of power 

market prices used in the Study are shown in Table 2-9 and Figure 2-3. 
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Table 2-9 

Forecast of MISO Day-Ahead LMP @,’EKPC’’ (Nominal $)I 

Low 

Avg Daily 

Year 

Base High 

Avg Daily Avg Daily 

2006 

2007 

2008 

201 0 

2012 

2014 

2016 

201 a 
2020 

2022 

2024 

2026 

2028 

2030 

2032 

2034 

MISO Average Day Ahead LMP 

for LMP Year I for LMP Year I for LMP Year I 
Nominal $ Nominal $ 

$IMWh $IMWh 

$43.86 

$44.74 

$43.69 

$45.58 

$46.87 

$48.20 

$49.56 

$50.96 

$52.92 

$55.50 

$58.20 

$61.04 

$64.01 

$67.13 

$70.40 
$73.84 

$43.86 

$44.74 

$45.99 

$48.08 

$49.54 

$51.04 

$52.59 

$54.18 

$56.38 

$59.24 

$62.25 

$65.42 

$68.74 

$72.24 

$75.91 
$79.77 

Nominal $ 

$IMWh 

$43.86 

$44.74 

$50.59 

$52.99 

$54.71 

$56.48 

$58.31 

$60.20 

$62.76 

$66.09 

$69.58 

$73.27 

$77.1 5 

$81.23 

$85.53 
$90.06 

The cost of market purchase also had direct impact on the specific case that examined the retirement of all 

four units at Dale. For this case, it was assuined that the generation lost by sucli a retirement would be 

made up to the EKPC system through market purchases. 

Additionally, it was assumed that market purchases would be made during the relatively short transition 

periods between the termination of operations by an existing facility and the startup of the new generating 

facility. For purposes of the Study, it was assumed that market purcliases wouId be made for a period of 

one month. 
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2.2.6 Carbon Tax 

IJncertainty currently exists regarding the magnitude and timing of a “carbon tax”. However, such a tax 

is a distinct possibility and our Study examined the potential impacts for each case analyzed. In 

particular, we assumed that the carbon tax on coal technologies would be $10 per MWh (2007$) and the 

tax on natural gas technologies (combined cycle) would be $4.7 per MWh (2007$). Additionally, we 

assumed the impact of such a tax on power market prices would be $7.4 per MW (2007$). 

2.3 TRANSMISSION ANALYSIS 

Depending on the specific case considered, important consequences may result from a transmission 

system perspective. Burns & McDonnell relied on the transmission study performed by EKPC personnel, 

as attached herein (Appendix A). The specific transmission system upgrade costs that are presented in the 

EKPC study were incorporated into the Burns & McDonnell Study. 

Regarding the generation scenarios at the Dale Power Station, two differenet transmission scenarios were 

evaluated: 1) a 650 MW Dale station output, and 2) 0 MW Dale Station output. 

The current total capacity of Dale power plant is 196 MW. For scenario l), the 6.50 MW generation 

scenario will increase the output by 4.54 MW, which would add significant loading to the transmission 

system and result in overloaded facilities. The analysis result showed nine overloaded facilities and a five 

voltage violations. The study presented a system upgrade plan to mitigate the overload and voltage 

violations which amounted to $18.4 Million (2007). 

For the second scenario for 0 MW generation output, ten low voltage violations were reported. This is 

due to the loss of the reactive power support from the existing Dale power plant. A new 138169 kV 

substation at Newby and three capacitor banks were suggested to address the problem. This was 

estimated to cost $4.1 Million (2007) and was incorporated in busbar runs for Dale retirement cases. 

2.4 SITE REMEDIATION COSTS 

A site remediation cost evaluation was performed for all cases involving the Dale site. A summary of the 

costs contained in each remediation category are shown in the table below. Case E (retire all units 

completely) incorporates all remediation cost categories. Cases F and G (repower with combined cycle 

natural gas units) retire the existing Dale boilers in place and retire the ash ponds and coal pile area since 

coal is no longer needed. The ash ponds and coal pile area are maintained in Case H (repower with CFB), 

but the existing boilers are completely demolished and removed to allow room for the new CFB. Table 2- 
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10 contains the summary of site remediation costs. A detailed breakdown of all reinediation costs are 

shown in Appendix E. 

Table 2-10 

Site Remediation Cost Summary 
Case E Case F Case G Case H 

Retire Unit 1 & 2 Boilers 

Retire Unit 3 & 4 Boilers 

Close North Ash Pond 

Close South Ash Pond 

Remediate Coal Pile Area 

Prepare Site for Retirement and 
Abandonment without Full Demolition 

Subtotal 

Contingency (20%) 

$2,026,000 $50,650 ”’ $50,650 ‘’I 

$3,043,000 $76,075 “ I  $76,075 $3,043,000 

$946, ooa $946,aoo $946,000 $0 

$924,000 $924,000 $924,000 

$268.000 $268,000 $268,000 

$0 

$0 

$550.000 $0 $0 $0 

$7,757,000 $2,264,725 $2,264,725 $5,069,000 

$1,551,400 $452,945 $452,945 

[I] For the cases in which the Boilers are not fully demolished but retired in place, the main steam lines will be cut and an 
asbestas inspection will be performed to ensure that no friable asbestos is present, and if any is discovered, it is remediated. 
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3.0 PLANT ASSESSMENT EVALUATION 

3.1 DALE BOWER STATIO 

The following is a brief description of each of the four units at Dale station and major equipment 

replacement or upgrades. 

3.1.1 Dale: Units I& 2 

The boilers were designed and manufactured by Foster Wheeler, and the turbine/generators by General 

Electric. Units I & 2 were coininissioned in 1952. 

3.1.2 Dale: Unit 1 

The boiler is natural circulation, pulverized coal-fired, with superheated steam operating at a drum 

pressure of 925 psig. Steam outlet Maxiinurn Continuous Rating (MCR) flow rate is 220,000 I b s h  at 

900'F. The unit is non-reheat design. Boiler water walls are of tangent tube type with refractory between 

the tubes. 

In 1999 a condition assessment was performed on the units by Foster Wheeler. It included visual 

inspections, non-destructive testing involving tube ultra-sonic thickness measurements, and magnetic 

particle testing of the Finishing Superheater (FSH) tube-to-header stubs, FSH header and main steam line 

replications. The water wall headers were examined by using a boroscope. Destructive testing was 

performed on selected tube samples. Results from the condition assessment were that the boilers were in 

reasonably good condition given their age and operating hours of service. The major problems 

discovered were secondary super heater outlet header metallurgical deficiencies, boiler water side scale 

deposits and a few isolated boiler tubes with short remaining life. The replications taken on the finishing 

superheater outlet headers and main steam line yielded results indicating creep and micro-cracking. 

These are advanced stages of metal fatigue resulting in very minimal reiriaining life. 

Unit upgrades and improvements: 
0 

0 

0 

0 

0 

New Superheater tubes were installed in 1975. 

A precipitator for removal of particulate was added in fall of 1979. 

Turbine/generators for Unit 1 were replaced in 1998. It  is a condensing, non-reheat design. 

New Bailey controls were installed in 1998. 

New coal feeders to the pulverizers were installed in 1998. 
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e 

e 

e 

e 

Feedwater heater 1-1, 1-2, & 1-4 were replaced with new feedwater heaters in 1999. 

New Byron Jackson condensate putrips and motors were installed in 2000. 

The boiler slope wall tubes were replaced in 2006. 

The unit was upgraded with low NO, burners in 2007. 

3.1.3 Dale: Unit 2 

The boiler is natural circulation, pulverized coal-fired, with superheated steam operating at a drum 

pressure of 925 psig. Steam outlet MCR flow rate is 220,000 Ibs/hr at 900°F. The unit is non-reheat 

design. Boiler water walls are of tangent tube type with refractory between the tubes. 

In 1999 a condition assessment was performed on the unit by Foster Wheeler. It included visual 

inspections, non-destructive testing involving tube ultra-sonic thickness measurements, and magnetic 

particle testing of the FSH tube to header stubs, FSH header and main steam line replications. The water 

wall headers were examined using a boroscope. Destructive testing was performed on selected tube 

samples. Results of the condition assessment were that the boilers were in reasonably good condition 

given there age and operating hours of service. The major problems discovered were secondary super 

heater outlet header metallurgical deficiencies, boiler water side scale deposits and a few isolated boiler 

tubes with short remaining life. The replications taken on the finishing superheater outlet headers and 

main steam line yielded results indicating creep and micro-cracking. These are advanced stages of metal 

fatigue resulting in very minimal remaining life. 

IJnit upgrades and iinproveinents: 

New superheater tubes were installed in 1975 and again in 1984. 

A precipitator for removal of particulate was added in fall of 1979. 

Turbine/generators for unit 2 were replaced in 1998. It is a condensing, non-reheat design. 

New Bailey controls were installed in 1998. 

New coal feeders to the pulverizers were installed in 1998. 

Feedwater heater 2-1, 2-2 & 2-4 were replaced with new feedwater heaters in 1999. 

New Byron Jackson condensate pumps and motors were installed in 2000. 

The boiler slope wall tubes were replaced in 2006. 

The unit was upgraded with low NO, burners in 2007. 
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3.1.4 Dale: Unit 3 

The boiler was designed and manufactured by Riley Stoker Corp. and the turbine/generator by General 

Electric. The unit was coniinissioned in 1957. 

The boiler is a natural circulation, pulverized coal-fired, with superheated steam operating at a drum 

pressure of 1475 psig. Steam outlet MCR flow rate is 640,000 Ibs/hr at 950°F. The unit is a non-reheat 

design. Boiler water walls are of the tangent tube type with refractory between the tubes. The pulverizers 

are Attrita high speed hammer inill type. A condition assessment of the boiler was performed in spring of 

I996 by Babcock & Wilcox (B&W). This condition assessment included non-destructive testing and 

visual examination. The results were typical of a unit of this age with no signs of end of life predictions. 

In the fall of 1999 Foster Wheeler performed a boiler inspection. Considering the age of the unit it was in 

good overall condition. Some water wall thinning was noted mostly in areas of sootblowing and in areas 

of refractory deterioration causing high velocities of gases. Refractory deterioration around roof seals had 

caused excessive amounts of fly as11 in the penthouse. 

IJnit upgrades and improvements: 

0 

e 

0 

e 

e 

0 

e 

0 

Replaced primary and secondary superheaters in 1986. 

The turbine/generator was replaced in 1995. It is a condensing, non-reheat design. 

New low NO, burners were installed in 1996. 

New Bailey controls we installed in 1996. 

Replaced the secondary superheater row 4 & 5 in 1996 and again with stainless steel 2000. 

Feedwater heater 3-  1 had a bundle replacement in 1996. 

Feedwater heater 3-2 new in 1997. 

Feedwater heaters 3-4 & 3-5 new in 1999. 

3.1.5 Dale: Unit 4 

The boiler was designed and manufactured by B&W and the turbine/generator by General Electric. The 

unit was coininissioned in 1960. 

The boiler is a radiant heat, natural circulation, pulverized coal-fired, with superheated steam operating at 

a drum pressure of 1475 psig. Steam outlet MCR flow rate is 623,000 Ibs/hr at 955°F. The unit is a non- 

reheat design. The unit was built as a pressurized unit and converted to balance draft in 1994. Pulverized 

coal from three EL '64 pulverizers is fired through nine B&W DRB-XCL low NO, burners. Boiler water 

walls are of the tangent tube type with refractory between the tubes. In the spring of 2007 B&W 
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performed a boiler inspection. This inspection found wall thinning in the economizer section and screen 

tubes. This inspection was visual with some non-destructive wall thickness testing. Overall the unit was 

evaluated to be in fair condition. In the spring of 2006 B&W performed a boiler assessment with non- 

destructive testing and some tube samples. The economizer and water walls were showing universal 

thinning. 

Llnit upgrades and improvements: 

e 

e 

New low NO, burners were installed in fall of 1995. 

The turbine/generator was replaced with 1996. It is a condensing, non-reheat design. 

3.1.6 Assessment of Dale Station 

Dale Power Station is the oldest station in EKPC’s fleet. The remaining life for Dale Station as a coal- 

fired power station should be judged on heat rate, as well as other related factors such as approximate 

remaining life of major components of each unit or the sum of remaining life for the station, and the cost 

of fixed Operation and Maintenance (O&M) per kW and Variable O&M per MWh on a per station basis. 

Dispatch heat rates at the operating limits for the four Dale [Jnits are as follows: 

Unit 1 ...................................................... 11,910 Btu/kW@24MW 

Unit 2 ...................................................... 11,710 Btu/kW@24MW 

[Jnit 3 ...................................................... 11,238 Btu/kW@75MW 

Unit 4 ...................................................... 1 1,100 Btu/kW@7SMW 

Even though all four turbine/generator inachines were new in the inid 1990’s they were sized, to meet the 

maximum steam flow the boilers could produce. Each unit at the station had to remain a non-reheat 

design due to the boiler flow circuit and the related feedwater system. A review of the maintenance logs 

and capital expenditures would show that the units/station has been well maintained. Thermal cycle of 

utility boilers and balance of plant is a factor resulting in creep failure of stress components. Tube wall 

thinning is also a result of normal operation due to the combustion process metal deterioration over time 

occurs. Sootblowing, slagging and other combustion process accelerate the life remaining in the boiler 

tubes. 

From the 2001 data provided, the ten year average for Dale Station’s Fixed O&M cost per kW is $38.05 

compared to the East Kentucky system average for coal-fired units of $27.83 or the newest station 

Spurlock with a $23.60 cost. The variable O&M cost per MWh for Dale Station is $2.24 compared to 
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the East Kentucky system average for coal-fired units of $1.1 1 or the newest station Spmlock with a 

$1.01 cost. 

During each unit's next major outage a thorough evaluation of tlie boiler, steam turbine, generator and 

other major components of tlie balance plant should be done to determine degradation in the equipment 

and requirements for repair and or replacement. 

3.2 COOPER POWER STATION 

The following is a brief description of Cooper Power Station and major equipment replacement or 

upgrades 

3.2.1 Cooper: Unit 1 

The boiler is a natural circulation, front wall fired, on pulverized coal, with superheat and reheat steam 

operating at a drum pressure of 1525 psig. Steam outlet Maximum Continuous Rating (MCR) flow rate is 

785,700 Ibs/lir at 1000"F/1000"F. At MCR tlie unit is rated for 117 Megawatts. Boiler water walls are 

membrane wall design. The unit was commissioned in 1965. The unit lias a General Electric 

turbine/generator set with a condensing once tlirougli condenser. 

In 2000 the boiler liad extensive tube thickness test of tlie boiler water wall tubes and headers. These tests 

were performed by B&W. No significant tube and header loss of wall thickness was determined. Some 

cracks were note and repaired in bends in tlie burner area and sootblower openings. It has been 

determined that tlie reheater section of the boiler should be replaced in the near future. At that time the 

Iiigli energy piping was also tested and no significant issues were found. Low NO, burners were installed 

in 1993. 

Tlie steam turbine and generator liad a major overhaul in tlie fall of 2000. Tlie turbine liad a steam path 

audit performed on the HP-IP at tlie start of tlie outage. Tlie general condition of the machine was found 

to be in good condition. The steam path audit determined that 3233 KW of losses existed in the HP and 

IP portion of tlie turbine, of wliicli 2683 KW of losses were recovered by work done to tlie machine 

during tlie outage. 

Through the years tlie balance of plant equipment lias been maintained or upgraded to return tlie unit to 

original capacity. 
e Tlie pulverizer motors have been changed from 2001ip to 350hp. 
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3.2.2 

The air heaters have been changed to Ljungstrom regenerative air preheaters in 1995. Seal 

clearances are check twice per year. 

The circulation water condenser was retubed in 199 1. 

Unit 1 was converted froin a forced draft unit to a balanced draft unit in 1988. The unit has two 

FD fans and one ID fan. All fans are operated with fluid drives. 

Feedwater heater No. 4 was retubed in 1987. Feedwater heater No. 2 is at 10% tube pluggage 

and should be considered for tube replacement. 

The unit controls were upgrade to Bailey DCS for the boiler and balance of plant in 1993 with GE 

Mark V turbine controls. 

Cooper: Unit 2 

The boiler is a natural circulation, front wall fired, on pulverized coal, with superheat and reheat steam 

operating at a drum pressure of 1890 psig. Steam outlet MCR f'l ow rate is 1,550,000 Ibs/hr at 

1000"F/1000"F. At MCR the unit is rated for 227 Megawatts. Boiler water walls are membrane wall 

design. The unit was commissioned in 1969. The unit has a General Electric turbine/generator set with a 

condensing once through condenser. 

In 2003 the boiler had extensive tube thickness test of the boiler water wall tubes and headers. These tests 

were performed by B&W. No significant tube and header loss of wall thickness was determined. Some 

cracks were noted and repaired in bends in the burner area and sootblower openings. The reheater section 

of the boiler has been replaced with stainless steel material 1988. The primary superheater tubes were 

replaced in 1994. The secondary superheater and screenwall tubes were replaced in 2000. The 

economizer tubes were replaced in 1993. At that time the high energy piping was also tested and no 

significant issues were found. Low NO, burners were installed in 1994. The bottom ash hopper was 

changed to a drag chain design in 1993 with upgrades in 1995. 

The steam turbine and generator had a major overhaul in the fall of 2003. The turbine had a steam path 

audit performed on the HP-IP at the start of the outage. The general condition of the machine was found 

to be in good condition. The recoininendations are to continue operation of the machine with 10 year 

intervals of inspection and replacement and repair of components as determined by the inspections. 

Through the years the balance of plant equipment has been maintained or upgraded to return the unit to 

original capacity. 

e The pulverizer motors have been changed froin 200 hp to 350 lip. 
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3.2.3 

The air heaters have been changed to Ljungstrom regenerative air preheaters in 1995. Seal 

clearances are check twice per year. 

The circulation water condenser was retubed in 1994. 

Unit 2 was converted from a forced draft unit to a balanced draft unit in 1989. The unit has two 

FD fans and two ID fan. All fans are operated with fluid drives. 

Feedwater heaters No. S,6, & 7 have been retubed in 199 I ,  I980 and 1992 respectively. 

The unit controls were upgrade to Bailey DCS for the boiler and balance of plant in 1993 with GE 

Mark V turbine controls. 

Assessment of Cooper Station 

Cooper Units 1 and 2 are mature units that have been well maintained throughout their service life. The 

remaining life for Cooper Station as a coal-fired power station should be judged on heat rate, as well as 

other related factors such as approximate remaining life of major components of each unit or the sum of 

remaining life for the station, and the cost of fixed O&M per kW and Variable O&M per MWh on a per 

station basis. 

Dispatch heat rates at the operating limits for the two Cooper Units are as follows: 

Unit 1 ...................................................... 9,916Btu/kW@1 16 MW 

Unit 2 ...................................................... 10,12SBtu/kW@225 MW 

A heat rate below 10,200 Btu/kW would be found in today’s reheat machines. 

From the 2001 data provided, the ten year average for Cooper Station’s Fixed O&M cost per kW is 

$33.13 compared to the East Kentucky system average for coal-fired units of $27.83 or the newest station 

Spurlock with a $23.60 cost. The variable O&M cost per MWh for Cooper Station is $0.80 compared to 

the East Kentucky system average for coal-fired units of $1.1 1 or the newest station Spurlock with a 

$1.01 cost. 

From data provided for the ten year period from 1997 to 2006 for the average Operations and 

Maintenance Cost for Dale Station was $35.61 Mills/kWh while for Cooper Station the comparable cost 

is $25.15Mills/kWh. This is a comparison that includes the sum of fuel burned cost, operation cost, and 

maintenance cost divided by net megawatts generated to give the total power cost. 

During the period form 1997 to 2006 Unit 1 had an online availability factor of 88.41 and a net capacity 

factor of75.1.5. The national average for units in the 100 to 199 MW size is 85.23 and 75.15 
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respectively. During the period from 1997 to 2006, IJnit 2 had an online availability factor of 87.1 1 and 

a net capacity factor of 71.1 1. The national average for units in the 199 to 299 MW size is 85.04 and 

68.40 respectively. 

EKPC should consider retaining Cooper Stations LJnits I and 2 as a part of their operating fleet for the 

next 20 years. The units have been well maintained and should be expected to be reliable if they are 

continued to be maintained as they have been. The units have desirable heat rates, are above the national 

average for online availability and capacity factor and have competitive operation and maintenance cost 

for the region. During each unit’s next major outage a thorough evaluation of the boiler, steam turbine, 

generator and other major components of the balance plant should be done to determine degradation in 

the equipment and requirements for repairs and or replacement. 
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4.0 CASE DESCRIPTIONS 

A total of eight (8) different cases were evaluated to meet the requirements of the consent decree: 

Case A: Dry Scrubber (SDA) added to Cooper Unit 2 

Case B: Wet Scrubber (WFGD) added to Cooper Unit 2 

Case C: Wet Scrubbers (WFGD) added to Cooper IJnits 1 and 2 

Case D : Cooper IJnit 1 and 2 Repowered with a Circulating Fluidized Bed (CFB) Unit 

Case E: Retire Dale Units 1-4 

Case F: Repower Dale [Jnits 3-4 with 2-Ion1 7FA Combined Cycle IJnits 

Case G: Repower Dale ‘IJnits 3-4 with 2-10111 7EA Combined Cycle Units 

Case H: Repower Dale Units 3-4 with a Circulating Fluidized Bed (CFB) Unit 

Many more cases, in addition to those listed above, were considered. Some cases were eliminated via a 

preliminary screening process and some were identified as not technology-viable in the time frame 

needed for satisfying the consent decree. For example, Case E includes all four Dale Units, but the 

consent decree only addresses Units 3-4. In its screening analysis Burns & McDonnell found that there 

are not enough economic benefits to operate Dale Units 1 and 2 without operating IJnits 3 and 4. 

Following below is a detailed environmental analysis of each case and a listed of the key performance, 

capital cost, and operating and maintenance costs developed by Burns & McDonnell. Following that is a 

breakdown of what items were included in some of categories that may not be obvious: 

Total Fixed O&M: Staff salaries, benefits, administrative expenses, training, contract labor, safety, 

building and ground maintenance, communication, and laboratory expenses. 

Variable O&M: makeup water, water treatment, water disposal, limestone, alnmonia, SCR catalyst 

replacement (when applicable), SCR catalyst disposal (when applicable), solid waste disposal, sorbent for 

SO3 control, other consumables, and maintenance on equipment. 

Project Indirects: Engineering, construction management, start-up engineering, construction power, 

performance testing, spare parts, performance and payment bond, EPC profit, on-site switchyard, initial 

fuel inventory, initial limestone inventory, permitting and licensing fees, and builder’s risk insurance. 
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4.1 CASE A: COOPER 2 DRY SCRUBBER 

In this case a SCR (for NOx control) and a dry scrubber (SDA, for SOz control) are added to Cooper IJnit 

2. The SCR must be in operation by December 3 1, 201 2 and the SDA must be in operation by August 30, 

2012. Cooper Unit 1 continues to operate as before and a CEMS is added to both units. AI1 four Dale 

Units continue to operate as usual with any retirement decisions being deferred until the next major 

overhaul. 

4.1 .I Case A: Environmental Analysis 

If EKPC decides to retrofit Cooper Unit 2 with SOz and NO, controls, notification must be made to EPA 

by December 21,2009. 

The dry scrubber must achieve an emission rate of 0.100 Ib SO,/MMBtu (30-day rolling average) or 

achieve at least 9.5% reduction in SO2 emissions. The scrubber must be operation by June 30, 2012. 

Compliance must be demonstrated in part through an SOz CEMS. Additionally, the system-wide SOz 12- 

month rolling tonnage limits shown in Table 2-5 must be met. A reinoval percentage of 95% may be 

difficult to maintain on a long-term basis with a dry scrubber. 

This option would likely require permitting for the new particulate emissions associated with the scrubber 

(material transfer and hauling of lime/limestone). 

An SCR or equivalent NO, control device must achieve an emission rate of 0.080 Ib/MMBtu or better and 

be in operation by December 3 1, 20 12. APM control device must achieve an emission rate of 0.030 

Ib/MMBtu within 90 days afier entry of the consent decree. Additionally, a PM CEMS must be installed 

on Cooper Unit 1. 

4.1.2 Case A: Performance / Capital Cost / 0 & M Cost Estimate 

Table 4-1 provides performance, capital cost, and Operation and Maintenance estimates for Case A for 

scenarios utilizing both a coal with average sulfur content (2.2% by weight) and a coal with a high sulfur 

content (4.2% by weight). 
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Table 4-1 

Case A - Cooper Unit 2 SDA 

PERFORMANCE 

SOz emission controls (SDA) 

Booster Fan breakout - incl. wlSDA 

PM emission controls - Fabric Filter 

Total Project Cost (per Total Capacity) 

Total Fixed O&M - Existing Plant 

Variable O&M - Exisitng Plant 

Fuel - Existing Plant 

NO, emissions controls (SCR) 

SO2 emission controls (SDA) 

Stack breakout - included with SDA 

Booster Fan breakout - incl. w/SDA 

PM emission controls - Fabric Filter 

(2007$/MWh) 

(2007$/MWh) 

(2007$/MWh) 

(2007$/yr) 

(2007$/y r) 

(2007$/yr) 

(2007$/y r) 

(2007$/yr) 

(2007$/y r) 

4.2 CASE B: COOPER UNIT 2 WET SCRUBBER 

Case B is identical to Case A except for the fact that a wet scrubber (WFGD) is installed rather than a dry 

scrubber (SDA). Like Case A, the SCR must be in operation by December 3 1,  2012 and the WFGD must 

be in operation by August 30,2012. Cooper Unit 1 continues to operate as before and a continuous 

emissions monitoring system is added to both units. All four Dale units continue to operate as usual with 

any retirement decisions being deferred until the next major overhaul. 

4.2.1 Case B: Environmental Analysis 

If EKPC decides to retrofit Cooper IJnit 2 with a wet scrubber, notification must be made to EPA by 

December 21, 2009. The wet scrubber must achieve an emission rate of 0.100 Ib SOJMMBtu (30-day 

rolling average) or achieve at least 95% reduction in SO1 emissions. The scrubber must be operation by 

June 30, 2012. Compliance must be demonstrated in part through an SO2 CEMS. Additionally, the 

system-wide SOz 12-month rolling tonnage limits shown in Table 2.4-5 must be met. 
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This option would likely require permitting for the new particulate emissions associated with the scrubber 

(material transfer and hauling of lime/limestone) since the PSD major source threshold is only 15 tpy. 

An SCR or equivalent NO, control device must achieve an emission rate of 0.080 lb/MMBtu or better and 

be in operation by December 3 1, 201 2, APM control device must achieve an emission rate of 0.030 

lb/MMBtu within 90 days after entry of the consent decree. Additionally, a PM CEMS must be installed 

on Cooper IJnit 1. 

4.2.2 Case B: Performance / Capital Cost I O  & M Estimate 

Table 4-2 provides performance, capital cost, and Operation and Maintenance estimates for Case B for 

scenarios utilizing coal with average sulfur content (2.2% by weight) and coal with a high sulfur content 

(4.2% by weight). 
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Table 4-2 

Case B - Cooper Unit 2 WFGD 

Total Nameplate Capacity 
’ERFORMANCE 

Booster Fan breakout - incl. w/WFGD 

PM emission controls - Fabric Filter 

Total Project Cost (per Total Capacity) 

Total Fixed O&M - Existing Plant 

Variable O&M - Exisitng Plant 

m Fuel - Existing Plant 
t- m 
0 NO, emissions controls (SCR) 

SOz emission controls (WFGD) 

Stack breakout - included with WFGD 

Booster Fan breakout - incl. w/WFGD 

PM emission controls - Fabric Filter 

i;, 
I 

0 
OCI 

ITotal O&M Costs for Pollution Control $13,450,7981 $16,723,8261 (*Oo7$’Yr) 

4.3 CASE C: COOPER UNITS 1 & 2 WET SCRUBBER 

In Case C a wet scrubber (WFGD) is sized and added to support both Cooper Unit 1 and Cooper Unit 2. 

In this way Cooper Unit 1 and Cooper Unit 2 basically operate as a single unit which means that the total 

rating of this “combined” system is about 340 MW. Again, the SCR must be in operation by December 

31, 2012 and the WFGD must be in operation by August 30, 2012. A continuous emission monitoring 

system is added to both units. All four Dale Units continue to operate as usual with any retirement 

decisions being deferred until the next major overhaul. 

4.3.1 Case C: Environmental Analysis 

If EKPC decides to retrofit both Cooper Unit 1 and Cooper Unit 2 with a wet scrubber, notification must 

be made to EPA by December 2 1, 2009. The wet scrubber must achieve an emission rate of 0.100 Ib 

S02/MMBtu (30-day rolling average) or achieve at least 95% reduction in SOL, emissions. Obtaining the 

required control efficiency will be easier with a wet scrubber than a dry scrubber. The scrubber must be 
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operation by June 30, 2012. Compliance must be demonstrated in part through an SOL CEMS. 

Additionally, the system-wide SOz 12- non nth rolling tonnage limits shown in Table 2.4-5 must be met. 

Since controlling Cooper Unit 1 as well as Cooper IJnit 2 is beyond the scope of the consent order, the 

emissions reductions from the control of Cooper IJnit 1 would be available as allowances for other units 

in the EKPC system or to be sold per paragraph 77d of the consent decree. 

4.3.2 Case C: Performance I Capital Cost / O&M Estimate 

Table 4-3 provides performance, capital cost, and Operation and Maintenance estimates for Case C for 

scenarios utilizing coal with average sulfur content (2.2% by weight) and coal with a high sulfur content 

(4.2% by weight). 

Table 4-3 

Case C - Cooper Units 1 & 2 WFGD 

Total Nameplate Capacity 
ERFORMANCE 

Total Project Cost (per Total Capacity) 

Total Fixed O&M - Existing Plant 

Variable O&M - Exisitng Plant 

Fuel - Existing Plant 

Stack breakout -included with WFGD 

PM emission controls - Fabric Filter 

Total O&M Costs for Pollution Control 

$97,550,617 $97,533,732 

$291,027,851 $304,943,632 

$26,080,406 $26,205,223 

$9,146,525 $9,144,387 

$95,507,151 $95,385,30C 

$484,085,619 $497,862,664 

$1,420 $1,46C 

(2007s) 

(2007$) 

(2007$) 

(200%) 

(2007s) 

(2007s) 

(2007$lkW) 

(2007$/MWh) 

(2007$lMWh) 

(2007$IMWh) 

(2007$lyr) 

(2007$/yr) 

(2007$lyr) 

(2007$lyr) 

1 (2007$lyr) 

(2007$lyr) 

East Kentucky Power Cooperative 4-6 BLJrnS & McDonnell 



4.4 

Case D assumes that Cooper Unit 2 is repowered with a like-sized (250 MW) Combustion Fluidized Bed 

(CFB) unit. All four Dale units continue to operate as usual with any retirement decisions being deferred 

until the next major overhaul. 

CASE D: COOPER UNIT 2 REPOWER WITH CFB 

4.4.1 Case D: Environmental Analysis 

If EKPC decides to repower Cooper IJnit 2 with a CFB, a Prevention of Significant Deterioration (PSD) 

permit will be required, including Best Available Control Technology (BACT) determination and 

dispersion modeling. BACT would be set more stringent than 0.100 Ib SOz/MMBtu or 95% reduction. 

The decrease of S02from 0.100 Ib SOz/MMBtu or 95% to the lower BACT level can be sold or 

transferred per paragraph 77c of the consent decree, after meeting the system-wide SOz requirements 

shown in Table 2.3-5. 

Additionally, a new coal-fired boiler would likely be subject to laws~iits and delays from intervener 

groups. A new CFB would probably be subject to more public scrutiny than retrofitting the existing unit 

even though repowering would likely result in a greater decrease in overall emissions. 

Additionally, a PM CEMS must be installed on Cooper Unit 1 

4.4.2 Case D: Performance / Capital Cost / O&M Estimate 

Table 4-4 provides performance, capital cost, and Operation and Maintenance estimates for Case D 

utilizing fuel for the CFB. 

Table 4-4 

Case D - Cooper Unit 2 Repower with CFB 
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Total Project Capacity 

Heat Rate - Full Load without Duct Firing 

Equipment Cost (1) 

Construction I Erection Costs 

SNCR I Baghouse (2) 

Civil I Electrical I Other BOP 

Engineering I Project Management 

Coal I Limestone Handling I Storage (3) 

Project lndirects & Owner's Cost 

Total Cost wlout IDC 

Interest During Construction 

Contingency 

Total Project Cost 

Total Project Cost (per Total Capacity) 

I ITotal Fixed O&M ' Variable O&M 

250 (MW) 

10,240 (BtuIkWh) 

$200,000,000 

$50,000,000 

$0 

$24,000,000 

$45,000,000 

$1 7,000,000 

$55,000,000 

$391,000,000 

$27,370,000 

$62,755,500 

$481,125,500 

$1,925 

(2007s) 

(2007$) 

(2007$) 

(2007$) 

(2007$) 

(2007$) 

(2007$) 

(2007s) 

( 2 0 0 7 $ ) 

(2007s) 

(2007$) 

(2007$/kW) 

2.21 (2007$IMWh) ---I-- ~ 

(2007$IMWh) 

1) This includes the CFB Boiler, boiler steel, coal mills, SNCR, Flash dryer, Baghouse, Limestone system, 
Limestone silos in boiler house, coal silos in boiler house (from Alstrom) 
(2) SNCR and Baghouse are included in Equipment Cost 
(3) Silos are included in Equipment Cost 

4.5 CASE E: RETIRE DALE 1-4 

In this case all four units at Dale are retired. This must be accomplished on or before December 3 1,20 12 

to coinply with the Cnsent Decree. Cooper Units 1 and 2 continue to operate as usual with continuous 

emissions monitoring devices added to both units. The only capital costs required in this case are for 

renumeration costs which are presented in Section 2.6 of this report. It is assumed in the economic 

analysis that the capacity and energy froin the Dale 1Jnits will be made up of power purchases from the 

spot market. 
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4.5.1 Case E: Environmental Analysis 

If EKPC decides to retire Dale Units 1, 2 , 3 ,  and 4, no environmental permits would be required. Since 

retiring all four (4) units is beyond the scope of the consent order, the emissions reductions from Dale 

IJnits 1 and 2 would be available as allowances for other units in the EKPC system or to be sold per 

paragraph 77d of the consent decree. 

Additionally, a PM CEMS must be installed on Cooper Unit 1.  

4.5.2 Case E: Performance I Capital Cost / O&M Estimate 

Table 4-5 provides data for Case E cases which requires capital costs for site remediation which all 

replacement capacity and energy being purchased. 

Table 4-5 

Case E - Retire Dale Units 1-4 

Total Project Capacity 

New Project Capacity 

Heat Rate - Full Load without Duct Firing 

Heat Rate - 75% Load 

NIA (MW) 

NIA (MW) 

NIA (BtuIkWh) 

NIA (BtulkWh) 

4.6 CASE F: REPOWER DALE UNITS 3&4 WITH 7FA COMBINED CYCLE 

Case F assumes repowering of Dale IJnits 3 and 4 is performed per the Consent Decree with a two 1 on 1 

General Electric 7FA combustion turbines operating in combined cycle mode. This will add 

approximately 330 MW to the existing 1.50 MW making the new capacity about 480 MW without any 

duct firing. The “new” existing steam turbines would be incorporated. Dale Units 1 and 2 and Cooper 

Units 1 and 2 would all continue to operate as usual. 
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4.6.1 Case F: Environmental Analysis 

If EKPC decides to repower Dale IJnits 3 and 4 with a 7FA Combined Cycle, a PSD permit will be 

required, including BACT determination and dispersion modeling. BACT likely be 3 ppin NO,, 

installation of a SCR, and use of pipeline quality natural gas. However, a combined cycle would be less 

likely to be subject to lawsuits and delays from intervener groups than a coal-fired unit. 

Additionally, a PM CEMS must be installed on Cooper IJnit 1 and both Cooper 1Jnits 1 and 2 must 

comply with the following: 

e N0,CEMS 

e SOlCEMS 

e Annual PM stack test 

e 

e Low NO, burners 

e 

PM control device to achieve 0.030 lb/MMBtu emission rate 

System-wide NO, and SOz limits 

4.6.2 Case F: Performance I Capital Cost I O&M Estimate 

Table 4-6 provides performance, capital cost, and Operation arid Maintenance estimates for Case F 

utilizing natural gas. 
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Table 4-6 

Case F - Dale Units 3 & 4 Repower (2-1x1 CCGT 7FA) 

Total Project Capacity 

Project lndirects & Owner’s Cost 

Interest During Construction 

Total Project Cost 

Fixed O&M (excl. property taxlinsurance) 

Variable O&M (Excl. Major Maintenance) 

GT Major Maintenance, Cost per Hour 

4.7 CASE G: REPOWER DALE UNITS 3&4 WITH 7EA COMBINED CYCLE 

Case G assumes repowering of Dale Units 3 and 4 is performed per the Consent Decree with a two 1 on 1 

General Electric 7EA coinbustion turbines operating in combined cycle mode. This will add 

approximately 170 MW to the existing 150 MW making the new capacity about 320 MW without any 

duct firing. The “new” existing steam turbines would be incorporated. Dale Units 1 and 2 and Cooper 

Units 1 and 2 would all continue to operate as usual. 

4.7.1 Case G: Environmental Analysis 

If EKPC decides to repower Dale Units 3 and 4 with a 7FA Combined Cycle, a PSD permit will be 

required, including BACT determination and dispersion modeling. BACT likely be 3 ppin NO,, 

installation of a SCR, and use of pipeline quality natural gas. However, a combined cycle would be less 

likely to be subject to lawsuits and delays from intervener groups than a coal-fired unit. 

East Kentucky Power Cooperative 4-1 1 Burns & McDonneli 



Additionally, a PM CEMS must be installed on Cooper Unit 1 and both Cooper {Jnits 1 and 2 must 

comply with the following: 

0 N0,CEMS 

0 SOzCEMS 

0 Annual PM stack test 

o 

0 Low NO, burners 

o 

PM control device to achieve 0.030 Ib/MMBtu ernission rate 

System-wide NO, and SOz limits 

4.7.2 Case G: Performance / Capital Cost / O&M Estimate 

Table 4-7 provides performance, capita1 cost, and Operation and Maintenance estimates for Case G 

utilizing natural gas. 

Table 4-7 
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Case G - Dale Units 3 & 4 Repower (2-1x1 CCGT 7EA) 

Total Project Capacity 

New Project Capacity 

Total Project Cost 

Fixed O&M (excl. property tadinsurance) 

Variable O&M (Excl. Major Maintenance) 

GT Major Maintenance, Cost per Hour 

4.8 CASE H: REPOWER DALE UNITS 3&4 WITH CFB 

Case H assumes repowering of Dale Units 3 and 4 is performed per the Consent Decree with a 150 MW 

CFB unit. This keeps the output of the Dale station at about the same level as before the repowering. The 

Lcnew77 existing steam turbines would be incorporated. Dale Units 1 and 2 and Cooper IJnits I and 2 

would all continue to operate as usual. 

4.8.1 Case H: Environmental Analysis 

If EKPC decides to repower Dale Units 3 and 4 with a CFB, a Prevention of Significant Deterioration 

(PSD) permit will be required, including Best Available Control Technology (BACT) determination and 

dispersion modeling. BACT would be set more stringent than 0.100 Ib SQlMMBtu or 95% reduction. 

The decrease of S02froin 0.100 Ib S02/MMBtu or 95% to the lower BACT level can be sold or 

transferred per paragraph 77c of the consent decree, after meeting the system-wide SO2 requirements 

shown in Table 2.3-5. 

Additionally, a new coal-fired boiler would likely be subject to lawsuits and delays from intervener 
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groups. A new CFB would probably be subject to more public scrutiny than retrofitting the existing unit 

even though repowering would likely result in a greater decrease in overall emissions. 

Additionally, a PM CEMS must be installed on Cooper Unit 1 and both Cooper Units 1 and 2 must 

comply with the following: 

0 NO,CEMS 

0 SOzCEMS 

* Annual PM stack test 

0 

* Low NO, burners 

* 

PM control device to achieve 0.030 Ib/MMBtu emission rate 

System-wide NO, and SO2 limits 

4.8.2 Case H: Performance / Capital Cost / O&M Estimate 

Table 4-8 provides performance, capital cost, and Operation and Maintenance estimates for Case H 

utilizing natural gas. 

Table 4-8 

Case W - Dale Units 3 & 4 Repower with CFB 
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Total Nameplate Capacity 

Plant Heat Rate 

Capital Cost (I) 

Construction I Erection Costs 

SNCR I Baghouse 

Civil I Electrical I Other BOP 

Engineering I Project Management 

Coal I Limestone Handling I Storage 

Project Indirects & Owner's Cost 

Site Renumeration Costs 

Total Cost wlout IDC 

Interest During Construction 

Contingency 

Total Project Cost 

Total Project Cost (per Total Capacity) 

Total Fixed O&M 

Variable O&M (Excl. Major Maintenance) 

$2,1581 (2007$lkW) 

1) The scope is boiler design, engineering and supply with air fans and silo inlet to ID fan outlet This design 
would include an allowance for adding some type of scrubber and a baghouse on the backend (from Foster 
Wheeler) 
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5.0 ECONOMIC RESULTS 

5.1 LEVELIZED BUSBAR ANALYSIS 

As was discussed in tlie assumptions section of this Report an evaluation of the econoinic merits of each 

case was performed using a custoinized bus-bar inodel that was developed specifically for this study. The 

suinmary results of this analysis are shown in Tables 5-1 and 5-2 and in Figure 5-1. Also provided in 

Appendix F are key inodel output tables for each case studied. 

In considering tlie results of tlie economic analysis, it must again be stressed that these results can only 

serve as a guide to inore detailed study that takes into consideration each unit’s role within the overall 

EKPC system and planning environment. 

The results presented were arrived at through tlie explicit consideration of a wide variety of variables that 

pertained to each unit at the Dale Station and tlie Cooper Station. The operation of all units was 

considered in each case studied, though each unit’s particular operation was not treated as a fimction of or 

related to the operation of the other units. 

Specific variables that were considered for each unit for each case included: 
e 

0 

e 

e 

0 

0 

e 

e 

e 

0 

Rated capacity 

Heat rate 

Capacity factor 

Availability (retirement or forced outage) 

Type of fuel burned 

Price of fuel burned 

Fixed O&M costs 

Variable O&M costs 

Major maintenance costs 

Unit down time during the transition froin the current p l a n t h i t  configuration to operations to the 

new configuration as specified by each case studied 

Other important factors that were explicitly considered include: 

e 

e 

Price of medium sulfur and high sulfur coal that would be consumed by each unit 

Price of natural gas for Case F and Case G that called for the installation of combined cycle units 

at Dale Unit 3 and Unit 4. 

East Kentucky Power Cooperative 5- 1 Burns & McDonnell 



e Cost to replace energy not provided by a specific unit. The cost of market purchases included: ( 1 )  

the projected LMP price at the EKPC node, (2) a market capacity cost, ( 3 )  a cost for Network 

Integrated Transmission Service (NITS), and the cost of an “energy management” fee (assumed 

to be 15 percent). 

As can be seen from Tables 5-1 and 5-2 and Figure 5-1, the overall lowest costs were estimated for Cases 

E, D, and H and the overall highest costs were estimated for Cases A, B, and C. Case E consisted of the 

retirement of the Dale units, and it was assumed that this reduction in generation would be made up with 

market purchases. One reason that Case E proved to be of relatively lower cost compared to other cases 

was the fact that if retired, per the Consent Decree, EKPC would not have to take any other action 

involving substantial capital outlays. Cases H and D benefited from a combination of factors including 

relatively lower fuel costs and fixed O&M costs. Cases F and G were of higher costs primarily due the 

high cost of natural gas to fire the combined cycle units. Cases A, B and C were estimated to be at the 

higher end of the cost spectrum due to relatively higher capital costs and relatively higher fixed O&M 

costs. 

These results varied somewhat depending upon the capacity factor assumed and the fuel type specified. 

However, notwithstanding such variations, Cases D, E, and H proved to be consistently of lower cost and 

Cases A, B, and C proved to be consistently of higher cost. 
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Table 5-1 

Summary of Case Cost Breakdown 

I 
Busbar Analysis Results 

Cases (I) 
Case H 

Case D 

Case F 

Case G 

Case 6-1 

Case 8-2 

Case A-I 

Case C-2 

Case C-1 

Case A-2 

Repower Dale 3 8 4 with CFB 

Repower Cooper 2 with CFB 

Repower Dale 3 8 4 Combined Cycle (2-1x1 7FA) 

Repower Dale 3 8 4 Combined Cycle (2-1x1 7EA) 

Cooper 2 Wet Scrubber - Avg Sulfur 

Cooper 2 Wet Scrubber - High Sulfur 

Cooper 2 Dry Scrubber. Avg Sulfur 

Cooper 1 & 2 Wet Scrubber ~ High Sulfur 

Cooper 1 8 2 Wet Scrubber - Avg Sulfur 

Cooper 2 Dry Scrubber - High Sulfur 

Excludi 

Total 

All Costs (2) 

andlor 

Market 

Purchases 

$lyr x 1000 

E w 3 )  

$218,823 

$237,070 

$3 4 6,2 2 4 

$289,664 

$237,769 

$239,142 

$240,430 

$244,809 

$246,048 

$253,347 

- 

lncludii 

Total 

All Costs 

andlor 

Market 

Purchases 

$lyr x 1000 

EAC(3) 

$255,646 

$274,314 

$386,490 

$324,323 

273,025 

274,398 

275,686 

280,397 

281,635 

288,603 

- 

bon Tax 

Total 

All Costs 

andlor 

Market 

Purchases 

$IMWh 

EAC(3) 

$83.29 

$84.25 

$81.66 

$84.33 

$88.10 

$88.54 

$88.96 

$89.72 

$90.11 

$93.12 

- 

Note (1) 

Note (2) 

Note (3) 

Case results sorted by $/MWh, No Carbon Tax 

"Total All Costs" Include: Capital, Fuel, Fixed 08M, Variable O&M, Major Maintenace at 70% Capacity Factor 

"EAC" = "Equivalent Annual Cost" for period 2007 thru 2035 
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Table 5-2 

Busbar Results Analysis 

Capacity Factor 

Total 1 Total I Total I Total 1 Total I 
costs costs costs costs costs 

$IMWh $IMWh $IMWh $IMWh $IMWh 

0.65 0.70 0.80 0.90 1.00 

Case H 

Case D 

Case F 
Case G 

Case B.1 

Case 8-2 

Case A-1 

Case C-2 

Case C.1 

Case A-2 

EAC EAC EAC I ~ $136.82 ~ $98.59 

$158.63 $108.61 

$117.38 $91.87 

$124.72 $96.07 

$175.45 $117.86 

$76 $185.11 $122.14 

~~ 

EAC EAC EAC EAC 

$85.84 $79.47 $75.64 $73.10 

$91.94 $83.60 $78.60 $75.26 

$83.36 $79.11 $76.55 $74.85 

$86.52 $81.74 $78,88 $76.97 

$98.66 $89.06 $83.30 $79.46 

$101.15 $90.66 $84.36 $80.16 

$100.66 $90.57 $84.51 $80.47 

$104.78 $93.21 $86.27 $81.64 

$103.47 $92.65 $86.16 $81.83 

$111.85 $98.68 $90.78 $85.51 

EAC EAC EAC EAC EAC 

$72.12 $71.27 $69.91 $68.85 $68.00 

$73.98 $72.88 $71.09 $69.70 $68.59 

$74.20 $73.64 $72.73 $72.02 $71.45 

$76.23 $75.60 $74.58 $73.78 $73.15 

$77.99 I $76.72 I $74.66 I $73.07 I $71.79 I 
$78.55 $77.16 $74.92 $73.17 $71.77 

$78.91 $77.58 $75.42 $73.73 $72.39 

$79.86 $78.34 $7586 $73.93 $72.39 

$80.16 $78.74 $76.42 $74.61 $73.17 

$83.48 $81.75 $78.93 $76.73 $74.98 

* * : k * *  
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APPENDIX A -Transmission Analysis for Dale Station (Prepared by EKPC) 



DALE STATION TRANSMISSION ANALYSIS 





Table 1.4 
Tliennal Overloads with 650 Illy of Total Generation Ourput at Dale Station 

Worst- t I  Peat Liiniti~g \Torsi-C x e  C x e  3n.A Eo 

1 ~. --. r Table 1B 



VOI x- Mintinam 
Peal; Korst-Case Cake Voltage 

Sen:ou C nhc11 Bu; Onve~ C ourrlagenrc Di:pntch Requirement 
'?ms C IEQ 12  5 $,-\- Stirroc 5? I.*.- 

L i ~ e  i.EG'C\ 
: ff 

Vdtage 
Value fi om 
Poreerfloa 



Statio11 
Voltage 

Value from 
Poneflow -- 

81 8’0 

S6C’o 

87 ”3 

S? 40 0 

S P l ’ V  -- 
90 1’0 

P O P 0  ”I-.- 

?: P o  --- 





APPENDIX B - Detailed Capital Cost Estimates 



Case A - Cooper Unit 2 SDA / Financial Forecast Option 

Cas ;e A - Cost Estimate Summary 

NOx eniissiotts controls (SCR) 
SO2 entission controls (SDA) 

Stack breakout - included with SDA 
Booster Fan breakout - incl. WSDA 

PM emission controls - Fabric Filter 
Total Capital Reqrrirement (TCR) 

I Case A - O&M Costs I 
Case A avg S- 1 Case A max S 

NOx Pntiwioits coiitrols fSCR) $ 2.599.121 I $ 2,598,755 
1 ,  . - - - -. . _ _ _  - - - - . _  

SO2 emission coittrols (SDA) 
Stack breakout - included with SDA 
Booster Fan breakout - irrcl. w/SDA 

PM entissiori coittrols - Fabric Filter 
Total O&M costs 

Case B - Cooper 2 WFGD Option 

Case B - Cost Estimate Summary 

NOx etnissiotis controls (SCR) 
SO2 eniissioti controls (WFGD) 

Stuck breakout - irrclrtdcd with SDA 
Booster Fun brenkorrt - itrcl. tv/SDA 

PM eriiissioti controls - ESP Upgrudes 
Totul Cnpitul Reqrtireiiicrtt (TCR) 

Case B - Capital Costs 
Case B avg S I Case B max S 

$59.455.761 I $59.445.266 

NOS emissions controls (SCR) 
SO2 ettrissiorr controls (WFGD) 

Stuck breukout ~ iticlrrded with SDA 
Booster Fun breukout - itrcl. d S D A  

PM etnissiorr corrtrols - ESP Upgruacs 
Totul O&M Costs $ 13,184,334 I $ 16,465,827 $/year 



Case A - Cooper Unit 2 SDA I Financial Forecast Option 

Totnl Cnpitnl Reqrrircrtrerti (TCR) 

Case A 
Case A avg S Case A max S 

$59,455,761 $59,445,367 
$263 $263 

SCR O& M Costs 
Arniiioii la 
Catalyst Replacement 
Catalyst Disposal 
Electricity 
High-dust SCR Steam 
Operating Labor 
Maintenance 

Totnl O&M Costs 

Totnl Cnpitnl Reqrrirertterrt (TCR) 

SO2 emission controls (SDA - semi-dry scrubber) I 
Case A 

Case A avg S Case A max S 
$1 67,506,185 $214,361,293 

$741 $949 

Mairttennrrce Costs $872,870 
Fixed O&M Costs $2,059,639 
Vnrinble Operntirrg Costs $9,591,669 

Told O&M costs $12,524,178 

$1,109,216 
$2,324,347 

$19,939.21 1 
$23,372,773 

Stack breakout - included with SDA costs above 
Case A I 

Totnl Cnpilnl Reqriirentertt (TCR) 
Mnirttermrtce Costs 

Case A avg S 

$1 66,142 

Case A max S 
$24,229,061 $24,487,337 

$167,913 

Case A 
Case A avg S Case A max S 

Totnl Cnpitnl Reqriirerttettt (TCR) $5,144,891 $5,241,293 
Mnirttertnrrcc Costs $35,279 $35.940 

Particulate Matter (PM) emission controls (Fabric Filter) 
I Case A I 

Told Cnpitnl Reqrrirentertl (TCR) 

.. ~ 

Case A avg S Case A max S 
$65,732,511 $70,128,495 

$291 $31 0 

Power Cost 
Mnirrtertnrtce Costs 
Periodic Replncertterrl ItertlS 

Totnl O&M costs 

installed in 2012 
Today's dollars 
$IkW 

$266,296 $273,694 
$841,449 $897,722 
$195,091 $200,557 

$1,302,836 $1,371,974 

$/year 
$/year 
$/year 
$/year 
$/year 
$/year 
$/year 
$/year 

installed in 2012 
Today's dollars 
$IkW 

$/year 
$/year 
$/year 
$/year 

Today's dollars 
$/year 

Today's dollars 
$/year 

Installed in 2012 
Today's dollars 
$IkW 

$/year 
$/year 
$/year 
$/year 



Case B - Cooper 2 WFGD Option 

Case B 
Case B avg S 

$263 

Case B max S 
$59,455,761 $59,445,266 

$263 

NOx emissions controls (SCR) 

installed in 2012 
Today's dollars 
$/kW 

Total Capital Rcqrrirenierit (TCR) 

SCR O& M Cosls 
Ainrnon i a 
Catalyst Replacement 
Catalyst Disposal 
Electricity 
High-dust SCR Steam 
Operating Labor 
Main tenaiice 

Total 0 l A - I  Costs 

Case B 
Case B avg S Case B max S 

Total Capital Reqirirerrierrl (TCR) $247,704,308 $257,912,941 
$1,096 $1,141 

Today's dollars 
$IkW 

$1,949,386 $2,026,522 
$3,515,381 $3,601,775 
$4,431,076 $7,549,41 I 
$9,895,843 $13,177,708 

il.~airrreaa~ice COSlS 
Fixed O&M Costs 
Variable Operatirig Cosls 

Total O&M Costs 

$/year 
$/year 
$/year 
$/year 

Case B 
Case B avg S 

$246,372 

Case B max S 
$23,952,799 $24,067,434 

$247,551 
Today's dollars 
$/year 

Total Capital Reqrrirerrierrt (TCR) 
Mainterrarice Costs 

Case 0 
Case B avg S Case B max S 

$6,921,548 $6,919,930 
$71,193 $71,176 

Today's dollars 
$/year 

Total Capital Reqrrirerrierrt (TCR) 
Mairiteriarice Costs 

1 Case B - 
$265,035 
$424,335 
$689,370 

Particulate Matter (PM) emission controls (ESP upgrades) 

Case B 
Case B avg S 

$300 

Case B max S 
$67,738,511 $67,656,545 

$299 

Cost Estimate per JBM Incorporated proposal 
Total Material Price 

Total bislall Price 
Total 

Today's dollars 
$/kW 

$88,706 I $81,291 
$867,128 I $866,079 

$/year 
$/year 

Total Capital Reqriirenierrl (TCR) 

Poiver Cost 
Mairitermrice Costs 

Total O&M Costs $955,834 I $947,369 l$/year I 



Summary of Inputs  Used 

COAL ULTIMATE ANALYSIS (ASTM, as rec’d) 
Moisture 
Carbon 
Hydrogen 
NI trogen 
Chlorine 
Sulfur 
Ash 
Oxygen 

TOTAL 

!Modified Matt Spooner HHV (Btuilb) ~ crlr 

lOAL ASH ANALYSIS (ASTM. as rec’d) 
SI02 
A1203 
Ti02 
Fe203 
CaO 
MSO 
Na2O 
K 2 0  
P205 
SO3 
Olher Unaccounted for 

TOTAL 

L.ocation -State 
MW Equivalent of Flue Gas to Control System 
Net Plant Heat Rate (w/o APC) 
Plant Capscity Factor 
Percent Excess Air in Boiler 
Air Heater Inleakage 
Air Heater Outlet Gas Temperature 
Inlet Air Temperature 
Ambient Absolute Pressure 
Pressure Afier Air I-leater 
Moisture i n  Air 
As11 Split: 

Fly Ash 
Bottom Ash 

Economic Inputs 
Cost Basis -Year Dollars 
Sevice L.ife (levelization period) 
Inflation Rate 
Afier Tax Discount Rate (current Ys) 
AFDC Rate (current S’s) 
First-year Carrying Charge (current Ys) 
Levelized Carrying Cliarge (current Ys) 
First-year Carrying Charse (constant Ys) 
Levelized Carrying Cliarge (constant Ys) 
Sales Tax (SCR, ESP - Yes. LSFO, FF-?) 
Escalation Rates: 

Consumables (OBrM) 
Capital Costs: 

Is Cliem Eng Cost Index available? 
If “Yes” input cost basis CE Plant Index 
If “No” input escalation rate 

Construction Labor Rate (Not Used N Calc) 
Prime Contractor’s Markup 
Operating Labor Rate 
Power Cost 
Steam Cost 

\VI% 
\VI% 
wt% 
\VI% 
wt% 
\vi% 
W% 
wt% 
\VI% 
wt% 
\VI% 
\VI% 

Abbrev 
MW 

BtuikWhr 
Yo 
0% 

% 
O F  

OF 
In ofHg 

In ofH2O 
Ibhb dry air 

% 
% 

Year 
Years 

% 
% 
0% 

Yo 
0% 

% 
0% 

0% 

% 

Yes / No 
Integer 

96 
$/hr 

0% 

$nu 
MillskWh 
$/I000 Ibs 

Cooper 2 Cooper 2 
Average Sulfur Maximum Slllrur 

Content Content 
6 68 6 68 

64 18 64 18 
4 20 4 20 
I 42 I 4 2  
0 10 0 10 
2 23 4 20 

13 67 13 61 
7 52 5 55 

100 00 100 00 

11.419 00 11.621 00 

53 40 53 40 
23 40 23 40 

I34 134 
15 30 15 30 
171 1 71 
I 02 1 02 
0 25 0 25 
2 28 2 28 
0 47 0 47 
0 28 0 28 
0 55 0 55 

100 00 10000 

Case A avg S 
KY 
226 

10240 
0 85 
1 2  

0 13 
290 
79 

29 08 
-14 5 
0013 

Case A max S 
KY 
226 

10240 
0 85 
I 2  

0 13 
290 
79 

29 08 
-I4 5 
0013 

80% 80% 
20% 20% 

Case A avg S 
2012 
20 

3 00% 
7 00% 
IO 80% 
9 44% 
9 44% 
9 44% 
9 44% 

0% 

Case A max S 
2012 
20 

3 00% 
7 00% 
10 80% 
9 44% 
9 44% 
9 44% 
9 44% 

0% 

3% 3% 

Yes Y es 
499 6 499 6 
3% 3% 
$35 $35 
3% 3% 

$30 530 
25 25 
3 5  3 5  

Case B avg S 
KY 
226 

10240 
0 85 
1 2  

0 13 
290 
79 

29 08 
-14 5 
0 013 

80% 
20W 

Case B avg S 
2012 

20 
3 00% 
7 00% 
10 80% 
9 44% 
9 44% 
9 44% 
9 44% 

0% 

3% 

Yes 
499 6 

3% 
$35 
3% 

$30 
25 
3 5  

Case B max S 
KY 
226 

10240 
0 85 
I 2  

0 13 
290 
79 

29 08 
-14 5 
0013 

80% 
20% 

Case B max S 
2012 

20 
3 00% 
7 00% 
I0 80% 
9 44% 
9 44% 
9 44% 
9 44% 

0% 

3% 

Yes 
499 6 

3% 
$35 
3% 

$30 
25 
3 5  



Lime Spray Dryer (LSD) Inputs 
SO2 Removal Required 
Adiabatic Saturation Temperature 
Flue Gas Approach to Saturation 
Spray Dryer Outlet Temperature 
Reagent Feed Ratio 

(Mole CaO /Mole Inlet SO2) 
Recycle Rate 

(Ib recycle / Ib lime feed) 
Recycle Slurry Solids Concentration 
Number of Absorbers 

Absorber Material 

Spray Dryer Pressure Drop 
Reagent Bulk Storage 
Reagent Cost (delivered) 
Dry Waste Disposal Cost 
Maintenance Factors by Area (% of Installed Cost) 

(Mas Capacity = 300 MW per spray dryer) 

( I  =alloy. 2 = RLCS. 3=CS*") 

Reagent Feed 
SO2 Removal 
Flue Gas Handling 
Waste / Byproduct 
Support Equipment 

Reagent Feed 
SO2 Remuval 
Flue Gas Handling 
Waste / Byproduct 
Support Equipment 

Reagent Feed 
SO2 Removal 
Flue Gas Handling 
Waste / Byproduct 
Support Equipment 

Reagent Feed 
SO2 Removal 
FIueGas Handling 
Waste / Byproduct 
Support Equipment 

Conlingency by Area (%of Installed Cost) 

General Facilities by Area (%of Installed Cost) 

Engineering Fees by Area (%of Installed Cost) 

Particulate Control Inputs 
Outlet Particulate Eniission Limit 
Fnbric Filter: 

Pressure Drop 
Type (I = Reverse Gas. 2 =Pulse Jet) 
Gas-to-Cloth Ratio 
Bag Material (RGFF fiberglass only) 

Bag Diameter 
Bag Length 
Bag Reach 
Compartments out of Service 
Bag Life 
Maintenance (% of installed cost) 
Contingency (% of installed cost) 
General Facilities (%of installed cost) 
Engineering Fees (% of installed cost) 

( I  = Fiberglass. 2 = Nomes. 3 = Ryton) 

Selective Catalytic Reduction (SCR) Inputs 
NH3MOX Stoichiometric Ratio 
NOX Reduction Efficiency 
Inlet NOx 
Space Velocity (Calculated ifzero) 
Overall Catalyst Life 
Ammonia Cost 
Catalyst Cost 
Solid Waste Disposal Cost 
Maintenance (% af installed cost) 
Contingency (% of installed cost) 
General Facilities (%of installed cost) 
Engineering Fees (%of installed cost) 
Number of Reactors 
Number of Air Prelieaters 

% 
"F 
O F  

O F  

Factor 

Factor 

wt % 
Integer 

Integer 

in H20 
nays 
$/ton 

$/ton, dry 

% 
Yo 
% 
% 
% 

% 
% 
% 
% 
46 

Yo 
% 
% 
% 
% 

% 
% 
Yo 
% 
?4 

IbslMMBtu 

in H20 
Integer 

Integer 

inches 
feet 

% 
Years 

Ye 
% 
% 
% 

ACFMIR' 

N H ~ M O X  
Fraction 

Ibs/MMBtu 
l/hr 

years 
$/ton 
S/R3 
$/ton 
?6 
% 
% 
% 

integer 
integer 

Case A avg S 
95% 
125 5 

25 
150 5 
1 4 1  

1 6  

35% 
1 

3 

5 
30 

18 1 
530 

2% 
2% 
2% 
2% 
2% 

20% 
20% 
20% 
20% 
30% 

1 0% 
10% 
IO% 
10% 
10% 

10% 
I O %  
10% 
I 0% 
10% 

Case A avg S 
0 03 

9 
2 

3 5  
3 

6 
26 
3 

IO% 
3 

5% 
20% 
10% 
IO% 

Case A avg S 
0941 
0 9  
0 45 

D 
D 

540 
I 50 

D 
D 
D 

D 

n 

n 
7 

Case A max S 
95% 
125 5 
25 

I50 5 
2 I 1  

0 34 

35% 
I 

3 

5 
30 

58 I 
$30 

2% 
2% 
2% 
2% 
2% 

20% 
20% 
20% 
20% 
20% 

10% 
1 0% 
10% 
10% 
10% 

10% 
10% 
1 0% 
10% 
IO% 

Case A max S 
0 03 

9 
2 

3 5  
3 

6 
26 
3 

10% 
3 

5% 
20% 
1 0% 
10% 

Case A max 
0 941 
0 9  
0 4 5  

D 
D 

540 
I 50 
D 
D 
D 
D 
D 
D 
2 

S 

Case B avg S 
95% 
125 5 
25 

150 5 
1 4 1  

1 6  

35% 
1 

3 

5 
30 

58 1 
530 

2% 
2% 
2% 
2% 
2% 

20% 
20% 
20% 
20% 
20% 

10% 
1 0% 
10% 
IO% 
IO% 

10% 
10% 
10% 
10% 
10% 

Case B avg S 
0 0 3  

9 

3 5  
3 

6 
26 
d 

10% 
3 

5% 
20% 
IO% 
10% 

Case B avg S 
0941 
0 9  
0 45 

D 

540 
1 50 
D 
0 
D 
D 
D 

n 

n 
7 

Case B max S 
95% 
125 5 

25 
150 5 
2 I 1  

0 34 

35% 
1 

3 

5 
30 

$8 I 
530 

2% 
2% 
2% 
2% 
2% 

20% 
20% 
20% 
20% 
20% 

10% 
10% 
10% 
10% 
10% 

1 0% 
I O %  
1 0% 
10% 
1 0% 

Case B max S 
0 03 

9 
2 

3 5  
3 

6 
26 
3 

IO% 
3 

5% 
20% 
10% 
10% 

Case B max S 
0 941 
0 9  
0 45 

D 
D 

540 
150 
D 
D 
D 
D 
D 
D 
7 

Case C - Cooper Unit 1&2 WFGD Option 



Case C - Cooper Unit 1&2 WFGD Option 

NOx emissions controls (SCR) 

Totnl Cnpitnl Requiretnerrt (TCR) 

SCR O&M costs 
Ammonia 
Catalyst Replacement 
Catalyst Disposal 
Electricity 
High-dust SCR Steam 
Operating Labor 
Maintenance 

Totnl O&M Costs 



SO2 emission controls (Combined U1/2 WFGD - wet scrubber) 
I 

Told Cripifd Reqiiircerciif (TCR) 

Case C 
Case C avg S Case C avg S 
$291,027,851 $304,943,632 

$853 $894 

T o f d  O%M Cosf.s 

$2,288,621 $2,393,289 
$4,323,586 $4,440.813 
$6,664,422 $1 1,350,925 

$13,276,629 $'f8,185,027 

Told Cnpitcd Rcqiiireiiiciif (TCR) 
Mrrirtteirurrcc CmL$ 

Particulate Matter (PM) emission controls (Combined U1/2 Fabric Filter) 
I 1 

Case C 
Case C avg S Case C avg S 

$26,080,406 $26,205,223 
$288,891 $290,273 

Tofu/ Cfipifal Rcr/iiirCiiJeilt (TCR) 
Muii~tciiuiicc CWLS 

$133,315 I $122,171 
$1,222,597 I $1,221,037 

Case C 
Case C avg S Case C avg S 

$9,146,525 $9,144,387 
$94,079 $94,057 

Tofir/ O%M Costs 1 $1,355,912 I $1,343,208 I 

Rifd  Ciipifd Rcqiiireiircirf (TCR) 

Case C - Cooper 1&2 WFGD Option 

Case C 
Case C avg S Case C avg S 

$95,507,151 $95,385,300 
$280 $280 

NOW ci~ri~s.sif~iis coiilrols (Scpuriifc SCRs) 
SO2 enihjoii coiifrols (IVFGD) 

S'fiick hrccrkoiit - iiic/iiled iirif/i WFGD 
8omfcr Fuii hrcukoiir - inel. ii4VFGD 

PM eiiti~s,sisioir c~iifro/.s - Fuhric Filfcr 
7iifrrl Ciipi/d ReqiijrcJiicirf (TCR) 

Case C -Capital Costs 
Case C avg S Case C avg S 

$97,550,6 17 $97,533,732 
$291,027,851 $304,943,632 
$26,080,406 $26,205,223 

$9,146,525 $9,144,387 
$95,507,151 $95,385,300 

$484,085,619 $497,862,664 

Installed in 2012 
Today's dollars 
%/kW 

NOx eiiii,s.siori,s corifrols (Seprirnfc SCRs) 
SO2 ciiiissioir c ~ i i f r ~ l s  (WFGD) 

Stuck hrc~ikoiit - iiiclifded ivifli WFGD 
h'oo,sfer Fiiii hrcukoiif . iiid n W F G D  

PM ciiiis~sioii coiilrols - Ffihric Filfcr 
Total O&M C0sf.s 

$/year 
$/year 
$/year 
$/year 

Case C - OBM Costs 
Case C avg S Case C avg S 

$ 4,027,521 $ 4,026,949 
$13,276,629 $1 8,185.027 

$288.891 $290,273 
$94,079 $94,057 

$1,355,912 $1,343,208 
$ 18,660,062 $ 23,555,184 

Today's dollars 
$/year 

Today's dollars 
$/year 

Installed in 2012 
Today's dollars 
$ikW 

$/year 
$/year 
$/year 
$/year 



Equipment Cost 200,000,000 
SCNR I Baghouse (1 
Civil I Electrical I Other BOP $ 24,000,000 
Coal I Limestone Handling I Storage $ 17,000,000 
PROCUREMENT SUBTOTAL $ 241,000,000 

7 CONSTRUCTION $ 50,000,000 
8 PROJECT & OWNER INDIRECTS $ 55,000,000 
10 ENGINEERING I PROJECT MANAGEMENT 45,000,000 
11 INTEREST DURING CONSTRUCTION 

(1) Included in Equipment Cost 



CASE F: Dale Units 3 & 4 Repower: 2 - 1x1 CCGT 7FA 

General Inflation (%) 2.5% 

Heat Rate - Full Load with Duct Firing ['I 
Heat Rate - Full Load without Duct Firing (240 MW) 
Heat Rate - 75% Load (180 MW) 
Heat Rate ~ 50% Load (120 MW) 

(BtulkWh) 
(BtulkWh) 
(BtulkWh) 
(Btu/kWh) 

Total Project Capacity (MW) 
New Project Capacity (MW) 
COD ['I (Year) 
Construction Period (Years) 
Capital Cost [31 (2007$) 
Project lndirects & Owner's Cost (2007$) 
Site Retirement Costs (2007$) 
Total Cost w/out Escalation (2007$) 
Escalation ($9 

NIA 
8,200 
8,610 
9,350 

480 
330 

201 2 
2 

$245,600,000 
$80,900,000 
$2,700,000 

$329,200,000 
$25.300.000 . ,  . 

Interest During Construction [41 ($) $23,800,000 
Total Project Cost (2012$) $378,300,000 
TOW Project Cost (per TOW Capacity) (2012$/kW) $788 

Fixed O&M (excl. property taxlinsurance) (2007$/kW-yr) $7.29 

Variable O&M (Excl. Major Maintenance) (2007$/MWh) 
GT Major Maintenance t51, Cost per Hour (2007$lhour) 
GT Major Maintenance Cost per Start (2007$/start) 

$1.58 
$500 

$15,000 

Emissions Estimates (Ibs/MMBtu) 
NO, 0.007 
SO2 c: 0.0051 
CO 0.013 
COZ 118 
Hg (Ibs/Tbtu) N/A 

Notes: 
1 Heat Rate based on HHV, based on per unit basis not plant basis 
2. COD reflects earliest start date (with allowance for development, permitting, and construction 
3. Capital costs do not include escalation 
4. IDC reflects 6% interest rate 
5. Major Maintenance based on hours or starts. If hours per start is greater than 30 hours, then hours 
based maintenance is triggered. If hours per start is less than 30 hours, then starts based 
maintenance is triggered. 



CASE G: Dale Units 3 & 4 Repower: 2 - 1x1 CCGT 7EA 

General Inflation (%) 2.5% 

Heat Rate - Full Load with Duct Firing (160 MW) ['I 
Heat Rate - Full Load without Duct Firing (128 MW) 
Heat Rate - 75% Load (96 MW) 
Heat Rate - 50% Load (64 MW) 

(Bt u/kW h) 
(B t u/ k W h) 
(BtulkW h) 
(Bt u/kW h) 

8,620 
8,400 
8,820 
9,575 

Total Project Capacity 
New Project Capacity 
COD 12' 
Construction Period 
Capital Cost L3J 
Project lndirects & Owner's Cost 

(MW) 320 
(MW) 170 
(Year) 2012 
(Years) 2 
(2007$) $202,400,000 
(2007$) $76,500,000 

Site Retirement Costs (2007$) $2,700,000 
Total Cast w/out Escalation ( 2 0 0 7 ~  $281,600,000 
Escalation ($1 $21,700,000 
Interest During Construction [41 ($9 $20,300,000 
Total Project Cost (2012s) $323,600,000 
Total Project Cost (per Total Capacity) (201 2$lkW) $1 ,011 

Fixed O&M (excl. property taxlinsurance) (2007$/kW-yr) $10.94 

Variable O&M (Excl. Major Maintenance) 
GT Major Maintenance ['I, Cost per Hour 
GT Major Maintenance ''I, Cost per Start 

(2007$/MWh) 
(2007$/hour) 
(2007$/start) 

$2.35 
$200 

$6,000 

Emissions Estimates (IbslMMBtu) 
NO, 
SO2 
co 
COP 
Hg (Ibs/Tbtu) 

0.007 
< 0.0051 

0.013 
118 
N/A 

Notes: 
1. Heat Rate based on HHV, based on per unit basis not plant basis 
2. COD reflects earliest start date (with allowance for development, permitting, and construction 
3. Capital costs do not include escalation 
4. IDC reflects 6% interest rate 
5. Major Maintenance based on hours or starts. If hours per start is greater than 30 hours, then hours 
based maintenance is triggered. If hours per start is less than 30 hours, then starts based 
maintenance is triggered. 





APPENDIX C - LMP Forecast 



East Kentucky Power Cooperative 
'ower Plant Assessment Study 
'orecast of MISO Day-Ahead LMP @ "EKPC" (Nominal $) 

Year 

2006 

2007 

2008 

201 0 

201 2 

2014 

2016 

2018 

2020 

2022 

2024 

2026 

2028 

2030 

2032 

2034 

Nominal $ Nominal $ Nominal $ 

$IMWh $IMWh $IMWh 

$43.86 

$44.74 

$43.69 

$45.58 

$46.87 

$48.20 

$49.56 

$50.96 

$52.92 

$55.50 

$58.20 

$61.04 

$64.01 

$67.13 

$70.40 

$43.86 

$44.74 

$45.99 

$48.08 

$49.54 

$51.04 

$52.59 

$54.18 

$56.38 

$59.24 

$62.25 

$65.42 

$68.74 

$72.24 

$75.91 

$43.86 

$44.74 

$50.59 

$52.99 

$54.71 

$56.48 

$58.31 

$60.20 

$62.76 

$66.09 

$69.58 

$73.27 

$77.15 

$81.23 

$85.53 
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Project Scoping Report - Cooper, Unit 2 Executive Summary 

EXECUTIVE SUMMARY 

East Kentucky Power Cooperative (EKPC) has reached a Consent Decree Agreement with the United 

States Environmental Protection Agency to reduce tlie NOx and SOL emissions at the Cooper Power 

Station, Unit 2. The unit is located on a multi-unit site in Somerset, Ikntucky. 

The Cooper Power Station consists of two operating coal-fired units. The units at Cooper are Unit 1 ( I  17 

MW net) and Unit 2 (225 MW net). Both units burn bituminous coal in pulverized coal boilers. 

Burns & McDonnell (B&McD) was contracted by EKPC to perform a screening analysis of alternative 

environmental control technologies that are feasible for use in meeting the Consent Decree requirements. 

The screening analysis indicated that installation of a dry circulating fluidized bed (CFB) FGD system 

and SCR system on Unit 2 was the lowest capital cost alternative and also offers several additional 

benefits for the Cooper Station. 

The new control equipment will use lime as the reagent for the FGD system and ammonia with the SCR 

catalyst. A new fabric filter will be provided with tlie CFB reactor to collect the fly ash and CFB waste 

product for recycling back to the reactor and for disposal. The waste product will be pneumatically 

conveyed to the existing ash silos and two new waste product silos. 

PURPOSE 

Tlie purpose of this report is to document tlie engineering performed during Phase 1 of tlie Project and 

describe the assumed overall scope, performance, and preliminary estimated costs of the Project. 

GENERAL DESIGN 

The recommended Unit 2 modifications were developed after evaluation of the major issues addressed by 

this report. Recommended modifications include the following: 

1. Boiler exhaust gas emissions control using tlie following: 

a. SOz: Addition of a dry CFB FGD system using lime as the reagent. A fabric filter will 

be provided downstream of the dry FGD system. 

b. NOx: Addition of a SCR system using ammonia and a catalyst along with installation of 

new low NOx burners and an over fire air system. 

2. Tlie existing ID fans will be replaced with new ID fans. 

3 .  The existing primary arid secondary airheaters will be replaced with a new tri-sector airheater. 

ES-1 



Project Scoping Report - Cooper, Unit 2 Executive Summary 

4. The existing FD and PA fans will be replaced to support the draft requirements of the new 

airlieater. 

5.  No improvements to the existing coal handling system are included. 

6.  Water supply was assumed to be from the existing low pressure lake water supply system with in- 

line filters to remove suspended solids. 

7. Pebble lime receiving, storage and preparation (hydration) systems are included to support 

operation of the FGD system. 

8. Aqueous ammonia (1 9% solution) receiving, storage and handling systems are included for use in 

conjunction with the SCR reactor. 

9. Waste product from the FGD system and fabric filter is disposed of in on-site landfills. Waste 

product is transported by pneumatic conveying systems and collected in the existing ash silos and 

two new waste product silos. 

I O .  Plant control is by Distributed Control System (DCS) with operator interface for the new 

equipment provided in an expansion of the existing DCS. 

1 1. The electrical distribution for auxiliary power for the new environmental control systems is 

provided through two new 20-4.16 / 4.16 kV auxiliary transformers. 

12. The existing stack will be used for exhaust of the treated flue gas. 

CONTRACTING APPROACH 

The recommended contracting approach for the project is a multiple contract approach. This approach 

provides the following benefits: 

0 

e 

Cost savings to EKPC in return for manageable increased Owner’s risk. 

Allows early award of major equipment procurements to allow detailed design engineering to 

proceed expeditiously to meet the Project schedule. 

Facilitates start of construction in spring 201 0 to achieve a Coinmercial Operation in the Spring 

af2012. 

Offers the greatest flexibility for EKPC to be involved in key decisions regarding design. 

0 

e 

In the multiple contract approach, EKPC and Burns & McDonnell work together to procure the 

construction and major equipment contracts. The procurement of the long lead equipment sucli as the 

fabric filters, CFB scrubber, SCR reactor and large transformers is needed early in the project to support 

the detailed design. The contracting approach includes 10 equipment contracts and 6 construction 

contracts, as referenced in Section 3 of this Report. The equipment contracts allow EKPC to reduce the 

cost of subcontractor markup that would be carried in the construction contracts far an alternative 
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approach where the equipment would be included as subcontracts within those construction contracts. In 

addition, this approach allows EKPC more control of the quality and input into the equipment selection 

for the Project. 

The multiple contract strategy also provides EKPC the ability to offer input into the plant design process 

and the opportunity to retain the fee and a portion of the contingency that would otherwise be sunk as part 

of alternate contracting approaches such as an engineer-procure-construct (EPC) contract margin. There 

is a cost to contractually transfer cost risk, schedule risk, technical risk and coordination scope to an EPC 

contractor. Industry experience indicates that even with a single EPC contract, the Owner still carries the 

overall responsibility for the project, including many of the risks that are expected to be transferred to the 

EPC contractor, when this forin of contracting is employed. On some recent EPC projects, contractors 

have declined to take the labor risk. 

This project involves a significant amount of retrofit work in the existing plant. It is anticipated that the 

scope of work will increase as many unknown conditions are discovered during the prqject. An EPC 

contracting approach provides less flexibility than the multiple contract contracting strategy when dealing 

with unknown conditions associated with the retrofit work. 

SCHEDULE 

A level 2 project schedule was prepared and is included in Section 4. The project schedule is driven by 

the need to place the [Jnit 2 environmental controls into service by June 2012. The suggested preliminary 

schedule is based on a detailed engineering start date in November 2008 and substantial completion of the 

major control systems in May 2012. A major outage will be needed for Unit 2 in the spring of 2012 to 

accomplish the tie in of the ductwork, electrical and piping systems. The following table lists the 

suggested milestone dates for the Project. 

Table ES.1 
Suggested Project Key Milestone Dates 

Milestone Milestone Date 

Start Design Engineering November 2008 

Issue Contract C13 10 - FGD System Bid Package 

Award Contract C 13 10 - FGD System 
Issue Contract C1330 - SCR Bid Package 

Award Contract C 1330 - SCR 
Start Construction April 20 I O  

Mechanical Construction Substantial Completion 

February 2009 

August 2009 
Marcli 2009 

August 2009 

February 20 12 

ES-3 



Project Scoping Report - Cooper, Unit 2 Executive Summary 

Electrical Construction Substantial Coinpletion 

FGD System Substantial Completion 

SCR Substantial Completion 

March 20 I2 

May 20 12 

May 20 12 

COST ESTIMATE 
The estimated capital cost for the Cooper Unit 2 Environmental Project is approximately $324 Million 

including escalation for coininercial operation in inid 2012 for Unit 2. This estimated capital cost does 

not include upgrades to tlie water supply system, coal handling system, a new stack or repairs or 

modifications to the existing stack, switchyard and transmission line; demolition of the abandoned Unit 2 

electrostatic precipitator, primary air heater, secondary air heaters, PA fans, FD fans, and ID fans; taxes 

including sales, use, gross receipts, and property; all insurance other than General L,iability including but 

not limited to builder’s risk and E&O insurance; abatement for asbestos, lead paint and contaminated 

soils; sound abatement above normal supply; aesthetic landscaping; high escalation associated with 

extreme market conditions; financing fees and interest during construction. 

Labor was assumed to be union labor for the cost estimate. To account for the retrofit aspect of the 

project, a Project Definition contingency of approximately $25 Million is included in this estimate, 

equating to 10% of the estimated capital cost. In addition to the Project Definition contingency, a 15% 

Estimate Accuracy contingency of approximately $38 Million is included to cover tlie accuracy of pricing 

and coininodity estimates for the scope defined in this report. 
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1 .O INTRODUCTION 

1 .1 PROJECT BACKGROUND 

EKPC has reached agreement on a Consent Decree with the United States Environmental Protection 

Agency to reduce the NOx and SOz emissions at the Cooper Power Station, [Jnit 2. EKPC is considering 

adding selective catalytic reduction (SCR) and flue gas desulfurization (FGD) systems at the Company’s 

Cooper Power Station. The Cooper Unit 2 is a 225 MW net capacity coal-fired unit. The unit is located 

on a multi-unit site in Somerset, Kentucky. The unit has an existing electrostatic precipitator that was 

installed for removal of particulates in the flue gas. 

The Consent Decree requires that the NOx control system reduce Unit 2 NOx outlet einissions to 0.080 Ib 

NOdinmBtu. It also requires that the IJnit 2 SO1 emissions be reduced to 0.100 Ib S02/mmBtu or a 

reduction of 95% of the inlet SOz. 

EKPC contracted with Burns & McDonnell to prepare various preliminary design documents, a project 

schedule and perform a cost estimate for the preferred equipment and systems required to meet the 

Consent Decree. 

1.2 PROJECT SCOPING REPORT 

The project scoping report includes results of the preliminary evaluation of the following major items: 

1. 

2. 

3 .  

4. 

5. 

6 .  

7. 

8. 

9. 

Flue Gas Desulfurization 

Selective Catalytic Reduction 

Boiler Modifications 

Waste Product Handling System 

Fans 

Electrical L,oads 

Integration of Prqject Controls with Existing DCS 

Equipment and Ductwork Layout 

Constructability 

10. Contracting Approach 

1 1. Engineering and Construction Schedule 

12. Preliminary Capital Cost Estimate 
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1.3 OBJECTIVES 

The objectives of the Phase 1 engineering for the Cooper Environmental Project were to define 

preliminary design parameters of major components of the project and provide adequate information to 

support tlie following activities: 

I .  Evaluation of the economics of the major technology components. 

2. Development of a preferred contracting approach. 

3 .  Preparation of a preliminary project schedule. 

4. Project cost estimate for tlie Cooper [Jnit 2 Consent Decree equipment. 

I .4 LIMITATIONS AND QUALIFICATIONS 

Estimates and projections prepared by Burns & McDonnell relating to schedules, performance, 

construction costs, and operating and maintenance costs are based on our experience, qualifications and 

judgment as a professional consultant. Since Burns & McDonnell has no control over weather, cost and 

availability of labor, material and equipment, labor productivity, construction contractor’s procedures and 

methods, unavoidable delays, construction contractor’s method of determining prices, economic 

conditions, government regulations and laws (including interpretation thereof), competitive bidding and 

market conditions or other factors affecting such estimates or projections, Burns & McDonnell does not 

guarantee that actual rates, costs, performance, schedules, etc., will not vary from the estimates and 

projections prepared by Burns & McDonnell. 

I .5 

Preliminary design and an assessment of the scope of systems and equipment was performed for the 

following environmental requirements that may need to be met by the Project: 

TECHNOLOGY ALTERNATIVE SCREENING SUMMARY 

1.5.1 Consent Decree 

The Consent Decree (CD) requires installation of a FGD system on Cooper 2, to achieve a 30-day rotling 

average SO2 emissions rate below 0.100 Ibs/~nmBtu or 95% SO2 removal rate before June 30, 2012, and a 

SCR systein on Cooper 2 to achieve a 30-day rolling average NOx emissions rate below 0.080 Ibs/mmBtu 

before December 31, 2012. (For each alternative, systems must be on-line 30 days prior to compliance 

date in order to establish tlie first 30 day average.) Since Cooper Station Unit 1 and IJnit 2 could not 

achieve a particulate emission rate of 0.030 Ib/mmBtu, the CD required EKPC to perform a Pollution 

Control Upgrade Analysis (PCUA) to determine what equipment upgrades are required and the associated 

particulate emission. The results of the PCUA determined that the applicable filterable particulate 
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emission rates for Cooper Station Unit 1 and Unit 2 are 0.15 Ib/mmBtu and 0.13 Ib/minBtu respectively. 

These emission limits become effective one year after EPA approval of the PCUA. 

1.5.2 Consent Decree plus Best Available Retrofit Technology 

In addition to the requirements of the CD, Cooper Units 1 and 2 are also subject to the requirements for 

Best Available Retrofit Technology (BART) as defined in the “Regional Haze State Implementation Plan 

for Kentucky’s Class I Area” (KY RH SIP). The KY RH SIP establishes BART for PM for Cooper Units 

1 and 2 as “install a wet FGD and wet ESP that will address condensable particulate emissions and other 

visibility impairing pollutants”. The corresponding BART PM emission limit is a filterable PM emission 

rate of 0.030 Ib/mmBtu. This emission limit becomes effective no later than five years after EPA 

approval of the KY RH SIP. The BART modeling demonstration was based on a PM (filterable) 

emission rate of 0.030 Ib/mmBtu and a PM (total including condensables) emissions rate of 0.052 

Ib/minBtu. 

1.5.3 

Technology 

Best Available Control Technology and Maximum Achievable Control 

Hypothetical future requirements for Cooper Station to meet requirements of Best Available Control 

Teclinology (BACT) may potentially require additional emission reductions beyond those required by the 

CD or the KY RH SIP. Burns & McDonnell estimates that BACT may require the installation of an FGD 

system for flue gas from Cooper 1 and 2 that will achieve a 30-day rolling average SOL emissions rate 

below 0.07 Ib/minBtu or 98% removal for SOz, and an SCR for Unit 1 that would limit a 30-day rolling 

average NOx emissions rate to 0.07 Ib/mmBtu or less. I n  addition, BACT may require the installation of 

a WESP or equivalent PM emissions control measures on Cooper 1 and 2 that will achieve a filterable 

PM emissions rate below 0.015 Ib/mmBtu, and controls that will limit HzS04 emissions to 0.005 

Ib/minBtu or less. The options should allow Cooper 2 to be controlled for NOx and SOz before June 30, 

2012 with Cooper 1 to be controlled under the same compliance limits before January I ,  2015. Cooper 

Station may be required to achieve mercury removal of 90% for Cooper 1 and 2 to meet Maximum 

Achievable Control Technology (MACT) before June 30,201 2. 

1.5.4 Screening Process 

A screening process was completed to evaluate potential combinations of environmental control 

technologies that were considered to be feasible to provide the performance required and that also were in 

operation at other facilities with sufficient experience to confirm their viability for long term successful 

operation. Qualifying technologies were screened by performing a differential economic analysis to 
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Description 

identify the potential differences in tlie capital and life cycle costs for each technology. The screening 

analysis did not include Unit I as the environmental requirements for that unit are not defined at this time. 

CD and BART CD and BART CD and BART 
(Dry FGD) (Wet FGD) (Wet FGD and Wet ESP) 

Several combinations of technologies were evaluated for tlie various environmental requirement 

alternatives that were defined by EKPC. The technologies considered included wet FGD, dry circulating 

fluidized bed (CFB) FGD, SCR, sorbent injection, wet electrostatic precipitators (ESP), fabric filters and 

the existing dry ESPs. 

NOx Control 
SOz Control 
SO3 Control 
Particulate 
Control 

The alternative combinations of environmental technologies that were evaluated during the screening 

process are listed on tlie Table 1.1. 

SCR - Unit 2 
Dry Lime CFB Wet Limestone FGD Wet Limestone FGD 
Dry Lime CFB Sorbent Injection Wet ESP 
Fabric Filter Existing Dry ESP / Wet FGD 

SCR - Unit 2 SCR - Unit 2 

Existing Dry ESP / Wet 
FGD arid Wet ESP 

TABLE 1 .I - Screening Study Options 

I .6 SELECTED ALTERNATIVE 

AI1 of the environmental control equipment options listed in Table 1.1 were evaluated to have the 

capacity to meet the requirements of the Consent Decree. In addition, they were judged to also have tlie 

potential to meet tlie requirements that might be put in place to meet the BART, BACT and MACT 

regulations when they are issued. Therefore, all options were considered to have equal capability to 

perform as required to meet the current and future regulatory NOx, SOX, PM and mercury requirements. 

A screening level economic analysis of all of the environmental options was performed to determine tlie 

differential capital and life cycle cost of each option. The dry FGD option was estimated to have the 

lowest capital cost of all of tlie options and was selected by EKPC as the preferred option to proceed with 

for the project. The selected option includes a dry CFB scrubber using pebble lime that is converted into 

hydrated lime and used as the SOr removal reagent. A fabric filter, which replaces the existing 

electrostatic precipitator, is included to remove and recycle fly ash and reagent. An SCR system is 

included to remove NOx from the flue gas. Low NOx burners and overfire air will also be installed in 

conjunction with tlie SCR addition to reduce the NOx inlet concentration to the SCR and reduce operating 

costs. 
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Concurrent with the screening analysis of various environmental options, a study was performed by the 

boiler original equipment manufacturer to determine the impact on the boiler system of burning a range of 

coals including several higher sulfur content coals. This study also evaluated the operation of the boiler 

with respect to maintaining minirnuin temperatures at the economizer outlet that will be needed to allow 

for good operation of the SCR. Modifications were identified to be made to the economizer, superheater, 

reheater and air heater that shot.ild be made when the SCR is installed. These modifications were included 

in the selected alternative. The scope of this work and costs are included in this report. 
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2.0 PROJECT SCOPE 

2.1 PROCESS FLOW DIAGRAMS 

Five process flow diagrams are included with tlie report; Overall AQCS Process, Ainrnonia System, Lime 

System, Ash Handling System and Water System. Exhibit 1 shows the overall air quality control system 

(AQCS) process, whicli includes the FD Fans, PA Fans, Tri-sector Air Heater, Selective Catalytic 

Reduction (SCR) system, CFB Scrubber, Fabric Filter, and ID Fans. 

The remaining four process flow diagrams show the supporting systems for the AQCS process. Exhibit 2 

shows the aqueous ammonia system, which stores, feeds, vaporizes and injects 19% aqueous ainmonia 

into tlie flue gas upstream of the SCR. Exhibit 3 shows tlie lime system wliicli stores, feeds, hydrates and 

injects lime into the CFB scrubber and the lime dust system whicli feeds lime onto tlie coal supply 

conveyor for control of arsenic in the flue gas produced in the combustion process. 

Exhibit 4 shows the asli handling system, wliicli withdraws waste material/asli from the SCR Reactor and 

CFB Scrubber, transports it to the asli silos and prepares it for disposal at the ash landfill. The actual 

details for this system will be finalized diiring Phase 2 due to the complications of integrating the new 

waste/asli stream while retaining the existing IJnit I fly ash stream. 

Exhibit 5 shows the water system to support tlie new AQCS. The current philosophy is to filter existing 

Low Pressure Lake Water Return for use in the lime hydrators and for CFB Liarice water. The Dry CFB 

scrubber vendors include a L,ance Water tank in their scope of work. 

2.2 AQCS GENERAL ARRANGEMENT 

A preliminary general arrangement for tlie Cooper Unit 2 Environmental Project was developed and is 

included at tlie end of this section. 

Since the project is the retrofit of new AQCS equipment to an existing unit, tlie layout is influenced by 

existing structures, access, constructability, costs and consideration of minimizing outage time during 

construction. 

Maintenance access and crane access are significant influences on the equipment arrangement. Road 

access from the north between the AQCS equipment and the coal yard and along tlie south of tlie AQCS 

equipment should be provided for crane and truck access. The intent is to provide a minilnuin of 30 feet 

clear to bring in a large crane for construction and future maintenance. An area soutli of the SCR reactor 

is available for a crane to be located. The ID fans, fabric filter and scrubber are located farther east than 
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necessary to route ductwork so that a north-south access road can be provided for bottom ash load out, ID 

fan maintenance, and SCR catalyst removal/installation. 

The layout began with the preliminary sizing of the major equipment and locating the equipment in the 

available area east of the Unit 2, west of the existing coal pile, and north of the existing circulating water 

pipelines. Equipment vendors provided initial equipment sizing for the fabric filter, CFB scrubber 

equipment and storage silos. The induced draft fan size is based on a similar project. The SCR reactor 

and ductwork sizing is based on estimated gas flows and acceptable gas flow velocities. 

Miiltiple locations of the SCR reactor were evaluated. Locating the SCR reactor over the existing 

precipitator area would be difficult. The existing precipitators would need to stay in service during the 

initial construction of the reactor. A reactor support structure spanning over tlie existing precipitator 

would be required. Adequate space west of the precipitator is not available for SCR support columns and 

foundations. Another option with the SCR reactor located in the precipitator area would be to demolisli 

the existing precipitator after installation of tlie new fabric filter and constructing the SCR reactor in the 

precipitator area. This option is not feasible due to schedule constraints. The location selected has the 

SCR reactor and new tri-sector air heater located directly east of the existing boiler structure. With this 

location, adequate space is available for support foundations and support steel. The SCR reactor and air 

heater will be constructed with the plant in  operation. Ductwork located in tlie existing precipitator and 

boiler areas will be constructed during the final tie-in outage. With this arrangement, the ductwork from 

the economizer will be routed out the east side of the boiler enclosure to the inlet of the SCR reactor. The 

ductwork from the SCR reactor outlet will be routed through a new tri-sector air heater and then to the 

new CFB scrubber inlet. New primary air fans and forced draft fans will be located under the SCR 

reactor and new air heater. Ductwork from the FD fan exhaust will be routed to the tri-sector air heater 

and then back to the existing boiler wind box inlets. A new seal air pipe will be routed from the FD fan 

outlet duct back to the existing seal air pipe located in the existing FD area. Ductwork will be routed 

from the FD fan outlet ductwork to the PA fan inlets. Ductwork from the PA fan exhaust will be routed 

to the tri-sector air heater and then back to the existing primary air ductwork. A tempering air duct will 

also be routed from the PA fan outlet duct back to the existing tempering air ductwork. New steam air 

prelieaters will be provided directly upstream of the forced draft and primary air inlets to the air heater. 

The location selected for the CFB scrubber, lime silos, fabric filter, electrical power control module 

enclosure (PCM), induced draft fans and induced draft fan VFD enclosure is east of the existing Unit 2, 

existing bottom ash load out facility and SCR reactor; north of tlie existing circulating water piping; and 

south of the existing coal supply conveyor. Ductwork will be routed from the new tri-sector air heater 

2-2 



Project Scoping Report - Cooper, Unit 2 Project Scope 

outlet located under the SCR reactor to the CFB scrubber inlet duct located at the bottom of the scrubber 

vessel. The scrubber outlet is at the top of the vessel and a short ductwork section will be provided 

between the scrubber outlet and the fabric filter inlet located on the east face of the fabric filter. 

Ductwork will be routed from the fabric filter outlet located on the west face of the fabric filter to the ID 

fan inlets. The ID fans will discharge into ductwork that is routed to the existing Unit 2 chimney inlet. 

This ductwork will be routed directly north of tlie SCR reactor and through the precipitator area along the 

existing chimney inlet ductwork routing. The PCM will house tlie switchgear, MCC’s, DCS cabinets and 

UPS that will be provided for tlie new environmental equipment. 

The existing grade in the project area is generally flat in tlie SCR reactor and ID fan area. The grade 

slopes beginning in the area of the fabric filter up to the coal pile storage area. The area north of tlie coal 

conveyor is also higher than the area to the south with the change in grade located under tlie coal 

conveyor. A steep slope down to the river begins directly south of the circulating water pipelines. The 

intent is to grade the site by cutting into the existing hill in the fabric filter and scrubber area to avoid or 

minimize stepping of the finish grade in the AQCS equipment areas. Care in grading the site must be 

taken so that existing conveyor foundations are not undermined, suitable road grades are provided, 

adequate cover is maintained over the circulating pipelines, and maintenance access is provided around 

the equipment. Preliminary review of the site grading indicates that the project area can be adequately 

graded. 

2.3 ELECTRICAL ONE-LINE 

An electrical one-line has been included with this report that shows the major electrical modifications 

required to provide power to the new emissions control equipment on Cooper LJnit 2. The modifications 

include the installation of a new Generator Circuit Breaker (GCB) between the main power transformer 

and tlie steam turbine generator along with two new 3-winding auxiliary transformers that replace the 

existing auxiliary transformers. The new auxiliary transformers will feed the existing Unit 2 switchgear 

from the secondary winding and will feed the new emission control eqiiipinent from the tertiary winding. 

The new electrical equipment provided for powering tlie emissions control equipment includes 4 160V 

switchgear, 480V switchgear, 41 60/480V transformers, 480V MCC’s, UPS and ID Fan VFD’s. 

2.4 CONTROL SYSTEM ARCHITECTURE 

The new Unit 2 FGD system will be controlled and monitored by expanding the existing plant DCS 

control system and adding new DCS process controller’s along with remote I/O in a new FGD electrical 
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building. New operator workstations will be installed to operate the ID Fans and scrubber equipment 

from the main plant control roorn. 

The DCS will utilize a combination of hard wired 1/0 and communications to interface to the scrubber 

equipment. For equipment with dedicated controller’s, coininon coininunication interfaces will be 

utilized for supervisory monitoring and control. Fiber optic media will be implemented for most 

coininunication networks. 

Transmitters in lieu of switches will be utilized where possible, with minimal discrete operated 

instruments. Where flow transmitters are required magnetic meters will be specified to limit additional 

freeze protection equipment. Local gauges will be utilized to provide inforination local to the equipment. 

Local gauges will be used to indicate level, pressure, or temperature. Balance of plant instruments not 

provided under one of the major system furnish contracts, will be procured with the meclianical 

installation contract. 

The new Unit 2 FGD system will require emissions monitoring for both scrubber inlet and outlet. Iniet 

monitoring will be limited to SOr and COz and outlet monitoring will require SOr, NOX, Cor, flow, and 

opacity. The existing DAS will be modified to include reporting for the new equipment. Unit 1 will 

require particulate ~nonitoring and will be installed on the Unit 1 duct work upstream of the stack. 

2.5 MAJOR EQUIPMENT LIST 

An Equipment List is included which lists major equipment for the project. The list is based on 

information provided by Babcock Power Environmental. 

* * * * *  
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EQUIPMENT LIST 
EKPC Cooper 2 AQCS 

B&McD Project No 50 198 

Checked By Rev No. Date Prepared By 
A 10/20/2008 M FRIEDEL 
B 10/27/2008 M FRIEDEL 

11/10/2008 10:22 AM 50198.Equipment List XIS Page 1 of 3 

~ 

Equipment Tag 
2BAG-DPR-OO3A 
ZBAG-DPR-OO3B 
2BAG-DPR-005 

Equipment Description Furnish By Install By P&ID Name Remarks 
ID Fan A Isolation Damper 1310 1310 
ID Fan B Isolation Damper 1310 1310 
AQCS Flue Gas Recirculation Damper 1310 1310 

2BAG-FAN-OO3A ID Fan A 
2BAG-FAN-OO3B ID Fan B 
2BAG-SKD-003A 
2BAG-SKD-OO3B 
2BAG-VFD-OO3A ID Fan A VFD 
2BAG-VFD-OO3B ID Fan B VFD 
2GSA-ABS-002 CFB Scrubber 
2GSA-BGS-001 Bag house 
2GSA-BLR-001 Air Slide Blower 1 
2GSA-BLR-002 Air Slide Blower 2 
2GSA-BLR-003 Air Slide Blower 3 
2GSA-BLR-004 
2GSA-CNV-001 Air Slide 1 
2GSA-CNV-002 Air Slide 2 
2GSA-C RS-001 
2GSA-CRS-002 
2GSA-SLO-001 Ash Surge Bin 1 
2GSA-SLO-002 Ash Surge Bin 2 
2GSH-BGS-001 Hydrator 1 Baghouse 
2GSH-BGS-002 Hydrator 2 Baghouse 
2GSH-BLR-001 
2GSH-BLR-002A Pebble Lime Blower 1 
2GSH-BLR-002B Pebble Lime Blower 2 
2GSH-BLR-003 
2GSH-BLR-004 
2GSH-BLR-005 Hydrator 1 Baghouse Blower 
2GSH-BLR-OOGA 
2GSH-BLR-OOGB 
2GSH-BLR-007 Hydrator 2 Baghouse Blower 
2GSH-BLR-008A 
2GSH-BLR-OO8B 
2GSH-BLR-009 
2GSH-BLR-01 OA 
2GSH-BLR-01 OB 
2GSH-BLR-011 

2GSH-BLR-O12A Hydrated Lime Blower 1 
2GSH-BLR-O12B Hydrated Lime Blower 2 
2GSH-CRS-001 Pebble Lime Crusher 1 
2GSH-CRS-002 Pebble Lime Crusher 2 
2GSH-FDR-001 Pebble Lime Silo Activator 
2GSH-FDR-002A Hydrator 1 Screw Feeder 1 
2GSH-FDR-OO2B Hydrator 1 Screw Feeder 2 
2GSH-FDR-OO3A Hydrator 2 Screw Feeder 1 
2GSH-FDR-OO3B Hydrator 2 Screw Feeder 2 
2GSH-FDR-004 Hydrator 1 Discharge Feeder 
2GSH-FDR-005 Hydrator 2 Discharge Feeder 
2GSH-FLT-001 
ZGSH FLT-002A 
2GSH-FLT-002B 
2GSH-FLT-003 
2GSH-FLT-004 
2GSH-HOP-001 Hydrated Lime Vent Hopper 
2GSH-MXR-001 Hydrator 1 
2GSH-MXR-002 Hydrator 2 
2GSH-PMP-001 Hydrator 1 Water Pump 
2GSt-I-PMP-002 Hydrator 2 Water Pump 
2GSH-SLO-002A Crushed Lime Day Bin 1 

ID Fan A Lube Oil Skid 
ID Fan B Lube Oil Skid 

Ash Surge Bin Fluidizing Blower 

CFB Scrubber Ash Crusher 1 
CFB Scrubber Ash Crusher 2 

Pebble Lime Silo Bin Vent Filter Blower 

Crushed Lime Day Bin 1 Bin Vent Filter Blower 
Crushed Lime Day Bin 2 Bin Vent Filter Blower 

Hydrator 1 Transport Blower A 
Hydrator 1 Transport Blower B 

Hydrator 2 Transport Blower A 
Hydrator 2 Transport Blower B 
Hydrated Lime Silo Bin Vent Filter Blower 
Hydrated Lime Silo Aeration Blower 1 
Hydrated Lime Silo Aeration Blower 2 
Hydrated Lime Vent Hopper Bin Vent Filter 
Blower 

Pebble Lime Silo Bin Vent Filter 
Crushed Lime Day Bin 1 Bin Vent Filter 
Crushed Lime Day Bin 2 Bin Vent Filter 
Hydrated Lime Silo Bin Vent Filter 
Hydrated Lime Vent Hopper Bin Vent Filter 

~ 

1310 1310 
1310 1310 
1310 1310 
1310 1310 
1310 1310 
1310 1310 
1310 1310 
1310 1310 
1310 1310 
1310 1310 
1310 1310 
1310 1310 
1310 1310 
1310 1310 
1310 1310 
1310 1310 
1310 1310 
1310 1310 
1310 1310 
1310 1310 
1310 1310 
1310 1310 
1310 1310 
1310 1310 
1310 1310 
1310 1310 
1310 1310 
1310 1310 
1310 1310 
1310 1310 
1310 1310 
1310 1310 
1310 1310 
1310 1310 
1310 1310 

1310 1310 
1310 1310 
1310 1310 
1310 1310 
1310 1310 
1310 1310 
1310 1310 
1310 1310 
1310 1310 
1310 1310 
1310 1310 
1310 1310 
1310 1310 
1310 1310 
1310 1310 
1310 1310 
1310 1310 
1310 1310 
1310 1310 
1310 1310 
1310 1310 
1310 1310 
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EQUIPMENT LIST 
EKPC Cooper 2 AQCS 

B&McD Project No. 50198 

Rev No. Date Prepared By Checked By 
A 10/20/2008 M FRIEDEL 
B 10/27/2008 M FRIEDEL 

11/10/2008 10:22 AM 

Equipment Tag 
2BAG-HTX-002 
2BAG-HTX-003 
2BAG-SKD-OOI A 
2BAG-SKD-001 B 
2BAG-SKD-002A 
2BAG-SKD-002B 
2BAG-VFD-OOI A 
2BAG-VFD-001 B 
2GSH-SLO-001 

50198 Equipment List.xls 

Remarks Equipment Description Furnish By Install By P&ID Name 
Secondary Air Steam Coil Air Heater 8320 8320 - 
Primary Air Steam Coil Air Heater 8320 8320 
FD Fan A Lube Oil Skid 8320 8320 
FD Fan B Lube Oil Skid 8320 8320 
Primary Air Fan A Lube Oil Skid , 8320 8320 
Primary Air Fan B Lube Oil Skid 8320 8320 
FDFanAVFD , 8320 8320 
FD Fan B VFD 8320 8320 
Pebble Lime Silo 8320 8320 

Page 3 of 3 
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3.0 CONTRACTING APPROACH 

3.d GENERAL APPROACH 

The contracting approach used as a basis for this cost estimate was a multiple contract approach. As 

shown in Table 3.1, the contracts were broken up into two major categories; Furnish & Erect contracts 

and Equipment contracts. The Furnish and Erect contracts fall under two categories which include 

contracts to the major technology providers and general construction contracts. This approach provides 

the least risk for the Owner in meeting the Consent Decree performance requirements because there is 

single source responsibility for the emissions equipment. The Equipment contracts were setup in 

recognition of long lead time items that will need to be ordered early in the project to support the schedule 

and are not impacted by the selection of other contractors. 

This Section contains detailed descriptions of each contract along with an itemized list of the scope being 

provided for each. To assist the reader in understanding the coordination of work between the multiple 

contracts, this Section also provides detailed information on the coordination of responsibilities for 

design, fabrication, delivery, receipt & protection, foundations, piping, wiring, erection, commissioning 

and startup interfaces. 
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C8110 
C8320 
C8410 

3.2 CONTRACT LIST 

The following is the list of contracts that were used as a basis for this cost estimate: 

Site Preparation and Foundations 
Mechanical Construction 
Electrical Construction 

TABLE 3.1 
List of Contracts 

(25330 
C5430 
C5210 
C5220 
C6110 

FURNISH & ERECT CONTRACTS 
C1310 I CFB Dry FGD System 

Motor Control Centers 
UPS 
Generator Circuit Breakers 
lsophase Bus Modifications 
Distributed Control System Modifications 

C1330 1 Selective Catalytic Reduction 
C1350 1 Boiler Modifications 

C2190 I Water Pumps 
C2710 I Compressed Air System 

I C6310 I Continuous Emission Monitoring System 
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CONTRACT 

NO. DESCRIPTION 

3.3 INTERFACE SCHEDULE 

The following table identifies the interfaces between contracts to identify tlie responsibilities of each 

contract to assure equipment foundations, receipt, installation, piping and wiring are properly accounted 

for on each contract. 

CONTRACT INTERFACES 

RCVD INST FDNS PIPE WIRE 
BY BY BY BY BY 

C1310 CFB Dry FGD System C1310 C1310 C8110 C131 OK8320 
C1330 Selective Catalytic Reduction C1330 C1330 C8110 C8320 
C1350 Boiler Modifications C1350 C1350 NA C1350 
C8110 Site Preparation and Foundations C8110 C8110 C8110 NA 
C8320 Mechanical Construction C8320 C8320 C8110 C8320 
C8410 Electrical Construction C8410 C8410 C8110 NA 

3.4 CONTRACT SCOPES 

3.4.1 General 

Tlie following scope descriptions itemize the general content of the contracts that are currently 

contemplated. Tlie "Contract interfaces" identify responsibilities for foundations, receipt of equipment 

and materials, construction/erection, and special interfaces to assist tlie reader in understanding the 

coordination of work. Assumptions have been made in preparing the scope description listing of i tem.  

C8410 
C8410 
C1350 

NA 
C8410 
C8410 

3-3 

C5120 Large Power Transformers C8410 C8410 C8110 C8110 
C5310 Medium and Low Voltage Switchgear C8410 C8410 C8110 NA 
C5330 Motor Control Centers C8410 C8410 C8110 NA 
C5430 UPS C8410 C8410 C8110 NA 
C5210 Generator Circuit Breakers C8410 C8410 , C8110 NA 
C5220 lsophase Bus Duct Modifications C8410 C8410 C8110 NA 
C6110 Distributed Control System Modifications C8410 C8410 NA NA 
C2190 Water Pumps C8320 C8320 C8110 C8320 

C8320 C2710 Compressed Air System C8320 C8320 C8110 
C6310 Continuous Emission Monitoring System C8410 C8410 C8110 C8320 

C8410 
C8410 
C8410 
C8410 
C8410 
C8410 
C8410 
C8410 
C8410 
C8410 
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The Engineer will prepare drawings and specifications for use as the technical portion of the work 

package documents for equipment and construction packages. Work packages are indicated as the 

deliverables and will be issued to the Constructor. 

General guidelines used are as follows. 

e Underground Utilities 

The scope of the contracts is based on an engineering sequence to permit design and construction 

of underground utilities as early as possible in the construction sequence. This approach allows 

completion of trenching and excavation activities earlier to permit better access and coordination 

of contractors or construction crafts. Installation of storm water drains, underground piping, 

electrical utilities and grounding along with the relocation of existing utilities will be included in 

Contract C8110 - Site Preparation and Foundations. 

e Piping and Instrumentation 

Equipment, piping and instrumentation furnished by equipment contracts will be erected and 

installed by Contract C8320 - Mechanical Construction. Above and below (if needed) ground 

piping and instrumentation is generally included in Contract (28320 - Mechanical Construction. 

e Wiring 

Raceway and cabling furnished by equipment contracts will be erected and installed by Contract 

C84 10 - Electrical Construction. Major electrical equipment installation, wiring, and all 

interconnecting wiring for systems and equipment are generally included in Contract C84 10 - 

Electrical Construction. Wiring for lighting/convenience outlets, HVAC and communication 

system is also included in the Contract C8410 - Electrical Construction. 

e Instrument Calibration 

All instruments will be factory calibrated, unless otherwise noted. (Le. pH Analyzers, etc.). 

Contract C8320 - Mechanical Construction, if required, will perform subsequent calibration. In 

general instruments will be provided with equipment contracts with the exception of balance of 

plant. Instruments for balance of plant will be identified and supplied under the Contract C8320 - 

Mechanical Construction. 
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0 Electrical Testing 

Contract C84 10 - Electrical Construction will perform all electrical equipment and wire testing. 

Manufacturer's field services are furnished by EKPC (through equipment contracts) to provide 

technical direction for equipment testing. Personnel to perform wire checking and de-energized 

testing of wiring systems, equipment and controls. This Contract will provide support labor for 

EKPC's use. 

e Start-up 

Engineer will provide start-up coordination. EKPC provides operating personnel. Contractors 

provide the construction labor and superintendents required to place equipment and system into 

operation. Manufacturer's field services are furnished by EKPC (tlirough equipment contracts) to 

provide technical direction for equipment start-up. 

3.4.2 Furnish and Erect Contracts 

CONTRACT C13 10 - CFB DRY FGD SYSTEM 

A. General Description: Design, fabricate, deliver and erect one flue desulfurization system for {Jnit 

2. The scope of this contract includes the following: 

1. One circulating fluidized bed (CFB) scrubber including the following equipment: 

a. CFB reactor tower. 

b. Lime handling and hydration system 

(i) 

(ii) 

(iii) 

(iv) 
(v) Hydrated lime day bin. 

(vi) Hydrated lime injection system including (2) 100% blowers. 

(vii) All necessary piping and valves for a complete functional system 

Pebble lime transport system froin storage tank to hydration systems. 

Pebble lime hydration system including (2) 100% capacity pebble lime hydrators. 

Process water tank sized for one hour of storage. 

Water injection system including (3) SO% high pressure water pumps. 

2. Pulse Jet Fabric Filter (PJFF) for removal of fly ash and CFB reaction products. 

a. Fabric filter compartments, inlet and outlet plenums, filter bags and cages and internal 

bypass system. 

b. Air compressors for pulse jet air supply 
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c. PJFF product removal system including (2) air slides with dosage valves for product 

recycle and (2) air slide blowers, (1) CFB reactor bottom reinoval system including surge 

bins and transport system to the waste product silo. 

d. All necessary piping and valves for a complete functional system 

3 .  Two new ID fans including the following: 

a. Two (2) SO% capacity centrifugal fans. 

b. Single speed electric motor drive for each fan suitable for outdoor installation. 

c. Variable Frequency Drives (VFD) for each ID fan. 

d. Single louver isolation dampers for each fan. 

e. Air cooled lubrication system for fan and motor bearings. 

f. Vibration monitoring system. 

4. The following ductwork and flue gas system components: 

a. CFB reactor duct from air heater outlet duct interface supplied by Contract C1330 to CFB 

inlet. 

b. CFB reactor outlet to PJFF inlet. 

c. PJFF outlet to ID Fan inlet. 

d. ID Fan outlet to chimney inlet duct interface supplied by Contact (21330. 

e. CFB flue gas recirculation duct and damper. 

f. Ductwork test ports, and miscellaneous other ports including ports for installation of SO2 

monitors upstream and downstream of the reactor to be installed by others. 

g. Expansion ,joints for ducts supplied by this contract. 
5.  Access platforms, ladders, stairs and handrail to provide maintenance access to all equipment 

provided by this contract including: 

a. Reactor access platforms with provisions for interfaces with elevator provided by others 

(Contract C8.320 - Mechanical Construction). 

b. Ductwork test ports and monitoring equipment. 

c. Ductwork dampers and seal air systems. 

6 .  Structural and miscellaneous steel for supporting all equipment supplied by this contract. 

7. Monorails, jib cranes, hoists and trolleys required for equipment maintenance. 

8. All field mounted instrumentation required to monitor and operate the equipment provided by 

this contract. 

9. PL,C based control system to control all equipment supplied under this contract. 

10. Model study (gas flow) from the ductwork interface with the ID fan inlet duct through the 

SCR reactor and fabric filter including all ductwork in the scope of this contract. 
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1 1. Provide surface preparation, prime and finish coatings for all structures, equipment, piping 

and systems provided by this contract. 

12. Furnish services for technical direction start-up and to assist EKPC in placing equipment into 

operation. 

13. Performance testing of system. 

B. Contract Interfaces: 

1. 

2. 

3. 

4. 

5.  

Contract C8320 - Mechanical Construction: Provides pebble lime storage silo, waste product 

transport system and waste product silos. Installs air compressors for instrument air supply 

and water pumps for makeup water supply for this contract. 

Contract C8 1 10 - Site Preparation and Foundations: Provides foundations for all FGD 

equipment. 

Contract C8410 - Electrical Construction: Performs wiring for all equipment and installation 

of VFD’s. 

Contract C6110 - Distributed Control System Modifications: Provides the DCS interface 

cabinets and performs the programming and configuration of the FGD system controls into 

the existing plant DCS system. 

Contract C27 10 - Compressed Air System: Provides instrument air compressors to operate 

equipment supplied under this contract with exception to the fabric filter pulsing air. 

CONTRACT C1330 - SELECTIVE CATALYTIC REDUCTION SYSTEM 

A. General Description: Design, fabricate, deliver and erect one SCR system. The scope of this 

contract includes the following: 

1.  SCR reactor housing. 

2. SCR catalyst. 

3. Ammonia injection grid. 

4. Hoists and monorails required for SCR maintenance. 

5.  Aqueous ammonia storage and vaporization system including the following: 

a. Aqueous ammonia unloading station and 10 day storage tank. 

b. Two (2) 100% aqueous ammonia forwarding pumps. 

c. One (1) ammonia vaporization skid with two (2) 100% ammonia vaporizers. 

d. One (1) dilution air skid with two (2) 100% blowers. 

6. One (1) ammonia flow control unit (AFCU). 

7. The following ductwork and flue gas system components: 

a. Economizer outlet to SCR inlet. 
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8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

b. 

C. 

d. 

e. 

f. 

g. 

h. 

1. 

1. 

SCR outlet to airheater inlet. 

SCR bypass ductwork. 

Airheater outlet to CFB inlet duct interface supplied by contract C 13 10. 

ID Fan outlet to chimney inlet duct interface supplied by contact C13 10. 

Ductwork from new FD fans to new airheater and back to FD fan discharge duct interface 

at boiler. 

Ductwork from new PA fans to new airheater and back to PA fan discharge duct interface 

at boiler. 

Tempering ductwork from PA fan discharge back to interface at boiler. 

Flue gas flow dampers and distribution devices required for operation of the system. 

Ductwork test ports, and iniscellaneous other ports. 

k. Expansion joints for ducts supplied by this contract. 

All necessary safety equipment including eye-wash stations and airimonia leak detectors. 

All necessary piping and valves for a complete functional system 

PL,C control system to control all equipment supplied under this contract. 

All instrumentation required to monitor and operate the equipment supplied under this 

contract. 

Model study (gas flow) from the ductwork interface with the existing economizer outlet duct 

through the SCR system and back to the airheater inlet. 

Provide surface preparation, priine and finish coatings for all structures, equipment, piping 

and system provided by this contract. 

Furnish services for technical direction for start-up and to assist EKPC in placing equipment 

into operation. 

Performance testing of the system. 

B. Contract Interfaces: 

1. Contract C8 1 10 - Site Preparation and Foundations: Provides foundations. 

2. Contract C8320 - Mechanical Construction: Installs air compressors for instrument air supply 

for this contract. 

3.  Contract C8410 - Electrical Construction: Performs wiring for all equipment supplied under 

this contract. 

4. Contract (26110 - Distributed Control System Modifications: Provides the DCS interface 

cabinets and perforins the prograinming and configuration of the FGD system controls into 

the existing plant DCS system. 
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5.  Contract C2710 - Compressed Air System: Provides instrument air compressors to operate 

equipment supplied under this contract. 

CONTRACT C1350 - BOILER MODIFICATIONS 

A. General Description: Design, fabricate, deliver and erect boiler upgrades including the following 

scope: 

1. Boiler low NOx burners and over-fire air (OFA) installation including the following: 

a. Eighteen (1 8) low NOx burners 

b. Eighteen (1 8) new tile throat assemblies 

c. Eight (8) OFA ports with registers and furnace bent tube openings 

d. New OFA plenum and ducts to supply the OFA ports located on the furnace rear wall. 

2. Addition of 18 rows of primary superheater surface and header. 

3. Replacement of 3 rows of the reheater outlet bank. 

4. Removal of economizer bank from existing economizer. 

5. New economizer bank and piping located in ductwork downstream of SCR including new 

steam sootblower system. 

B. Contract Interfaces: None 

CONTRACT C8 1 10 - SITE PREPARATION AND FOUNDATIONS 

A. General Description: This is a furnish and construct contract for site preparation and tlie 

installation of foundations. It includes clearing, grubbing, grading, installation or modification of 

roadways along with the construction of temporary facilities to support mobilization of other 

construction contractors to the project site. I t  also includes installation of underground utilities - 
ductbank, grounding, piping for the project along with relocating existing utilities as necessary. 

Scope include tlie following: 

1. Perform clearing, grubbing, and grading of required area on plant site. 

2. Performing sampling, testing and analysis of the site soil compaction. 

3. Performing rough and finish grading for the following: 

a. New environmental equipment areas. 

b. Construction parking including surfacing. 

c. Construction lay-down including surfacing. 

4. Construction service roads. 

5. Underground utilities relocation if required. 
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6. Underground piping installation including embedded piping, under slab piping, and cathodic 

protection for underground piping as required. 

7. Construction power center including incoming electrical service. 

8. Construction water facility. 

9. Temporary yard lighting. 

10. Fencing and gates. 

1 1. Permanent plant roads including subgrade preparation, grading, drainage structures, crushed 

rock, paving, seeding and erosion protection. 

12. Storm drainage system. 

13. Perform final trash and construction debris removal and disposal of required areas on plant 

site. 

14. Restore temporary construction facilities (runoff ponds, lay-down area, temporary fencing, 

temporary utilities, etc.). 

1.5. Perform remediation and soil replacement in areas containing contaminated materials. 

16. Demolition of existing structures in all areas of new construction. 

17. Install and construct mats, foundations, grade beams and anchor bolts as required for: 

a. Equipment supplied under Contract C 13 10 - CFB Dry FGD System. 

b. Equipment supplied under Contract C I330 - Selective Catalytic Reduction. 

c. Equipment supplied under Contract C8320 - Mechanical Construction. 

d. Equipment supplied under Contract C84 10 - Electrical Construction. 

e. CEM enclosure foundation under Contract C63 10 - Continuous Emissions Monitoring 

System. 

Miscellaneous foundations for tlie mechanical and electrical equipment (Contracts 

CS 120, CS3 10, C.5330, C.52 10, C2 190, C27 10). 

f. 

g. Miscellaneous foundations. 

18. Furnish and install below grade electrical grounding grid. 

19. Excavation, subgrade preparation, dewatering and backfill for all foundations. 

20. Perform soil compaction and concrete testing during construction. 

21. Furnish and install electrical manholes, duct banks, and all below grade conduit embedded in 

or under concrete. 

22. Furnish and install permanent drains to existing system as required. 

23. Design, manufacture, test and deliver to site tlie following Equipment and Materials 

including: 

a. Concrete and rebar. 
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b. Asphalt. 

c. Seeding. 

24. Construction labor, supervision, materials, tools, equipment, machinery, scaffolding and 

blocking necessary for performing final construction work not included in other contracts 

including tlie following: 

a. Finish grading. 

b. Storm drainage system including curbs and gutters, if applicable. 

c. Paving (asphalt and concrete). 

d. Rocking surfaces. 

e. Seeding, sodding and landscaping. 

f. Sidewalk constructing. 

g. Road and parking lot marking. 

25. Final dressing of waste and borrow areas. 

CONTRACT (28320 - MECHANICAL CONSTRUCTION 

A. General Description: Furnish and install equipment and piping of a general nature not furnished 

with other packages including: 

1. Hangers and pipe supports. 

2. In-line special items. 

3 .  Small trim valves. 

4. Painting and labeling systems. 

5.  Miscellaneous steel for pipe hangers and pipe supports. 

6. Pipe rack between fly ash silo's and CFB scrubber area. 

7. Furnish and erect field erected tanks: 

a. Waste product silos. 

b. Pebble lime silo. 

8. Furnish and install tlie following lime unloading equipment: 

a. Lime feed system to prevent arsenic poisoning of SCR system including the following: 

i. 150 ton lime shop fabricated silo. 

ii. Screw feeder to spread lime on coal conveyor. 

b. Pebble lime truck unloading station. 

9. Furnish and install two new FD and two new PA fans including the following: 

a. Two (2) 50% capacity centrifugal FD fans. 

b. Two (2) SO% capacity centrifugal PA fans. 
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c. VFD for each FD fan. 

d. IVC dampers for each PA fan. 

e. Single louver isolation dampers for each FD and PA fan. 

f. Vibration monitoring system for FD fans. 

g. Stearn coil airheaters at the discharge of the FD and PA fans. 

10. One new tri-sector air preheater to replace existing primary and secondary airheaters. 

1 1. Install centrifugal water pumps and motors including, but not limited to, the following 

piinps: 

a. Makeup water forwarding pumps. 

12. Furnish and install makeup water forwarding pump screen filters. 

13. Furnish and install the following buildings including HVAC equipment: 

a. Waste product handling blower building. 

14. Furnish and install traction type elevator including all related structural steel, paneling, girts, 

etc for the CFB reactor. 

15. Furnish and install diictwork insulation and lagging. 

16. Furnish and install all control valves. 

17. Unload, receive, store (if required), and install the following equipment furnished by other 

packages: 

a. Water pumps ftmished by Contract C2 190 - Water Pwnps. 

b. Air coinpressor furnished by Contract C27 10 - Compressed Air System. 

18. Furnish and install line mounted instruinents for monitoring and analog control of the 

following supporting systems and associated equipment. 

19. Furnish and install miscellaneous instruments and transmitters not included in another 

equipment package, including installation materials, such as brackets, adapters, tubing, etc. 

20. Perform final calibration of instruments. 

21. Fire protection equipment and materials including: 

a. Piping and valves to extend the existing underground fire protection water loop. 

b. Dry pipe fire sprinkler systems for the following areas: 

(i) Transformers. 

(ii) CFB reactor. 

c. Fire detection systems for the above areas. 

d. Fire alarm system including: 

e. Main Fire Panel. 

f. Local Fire Panels. 
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22. Complete checkout, testing and assisting EKPC in placing into service of all mechanical 

systems and equipment installed under this package including, but not limited to, the 

following: 

a. Hydro tests. 

b. Lube oil system flushing. 

23. Design, furnish and install the plant heat tracing system for all areas (if required). Work shall 

be completed to specified terminal points and include monitoring system. Wiring from 

terminal points will be by Contract C84 10 - Electrical Construction. 

24. Provide finish painting services and materials including: 

a. Surface preparation abrasives and paint. 

b. Performing surface preparation. 

c. Performing touch-up painting for equipment and materials provided by Contract C13 10 - 

CFB Dry FGD System and C13.30 - Selective Catalytic Reduction. 

d. Applying final paint system to equipment and materials installed by Contract C8320 

including the following: 

(i) Equipment. 

(ii) Shop fabricated and field erected tanks 

(iii) Unlagged carbon steel ductwork and vessels. 

(iv) Pipe rack to shared facilities area. 

25. Providing final cleanup of all areas worked around or painted by this Contract. 

B. Contract Interfaces: 

1. Contract C13 10 - CFB Dry FGD System. 

a. Performs touch-up painting and insulating for equipment provided under Contract C13 10. 

2. Contract C 1330 - Selective Catalytic Reduction. 

a. 

3. Contract C2710 - Compressed Air System. 

a. Furnishes compressors installed by this contract. 

4. Contract CSl10 - Site Preparation and Foundations. 

a. 

5. Contract C84 10 - Electrical Construction. 

a. Contract C8410 installs wiring for all equipment provided under this contract. 

Performs touch-up painting and insulating for equipment provided under Contract C 1330. 

Furnishes and installs foundations for equipment under this contract. 

CONTRACT C8410 - ELECTRICAL CONSTRUCTION 

A. General Description: Furnish and install all electrical equipment and systems as described below: 
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1. 

2. 

3. 

4. 

5 .  

6. 

7. 

8. 

9. 

Furnish and install power control module enclosure (PCM). 

Install and perform wiring of all major electrical equipment. Receive, unload, store, install 

and wire the following equipment: 

a. Contract CS 120 - Large Power Transformers. 

b. Contract CS3 10 - Medium and Low Voltage Switchgear 

c. Contract CS330 - Motor Control Centers. 

d. Contract CS430 - IJPS. 

e. Contract CS210 - Generator Circuit Breakers. 

f. Contract CS220 - Isolated Phase Bus Duct Modifications. 

g. Contract C6110 - Distributed Control System Modifications. 

11. Contract C 13 1 0 - CFB Dry FGD System -VFD’s. 

i. Contract C8320 - Mechanical Construction - Heat trace monitoring panels. 

j .  Contract C63 10 - Continuous Emissions Monitoring Systems. 
Provide, install and perform wiring of the following electrical equipment: 

a. Lightning transformers. 

b. 480V power panels. 

c. 120/208V power panels. 

d. L,igliting contactors. 

Perform wiring of all instrumentation, controls and electrical equipment and systems as 

required. 

Furnish and install above grade conduit raceway systems. 

Furnish and install cable tray. 

Furnish and install wire and cable systems. 

Perform electrical testing. 

Make final grounding connections. 

10. Furnish and install welding outlets. 

1 1. Label cable tray and cable. 

12. Perform structure-related wiring including: 

a. 

b. Wire HVAC systems. 

c. 

Furnish, install and wire liglitinglconvenience outlets. 

Furnish and install telephone based cornmunication/paging system. 

13. Provide electrical testing services including: 

a. Test equipment. 
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b. Personnel to perform wire checking and testing of wiring systems, equipment and 

controls. 

14. Performing electrical system testing of the following systems: 

a. 

b. 

C. 

d. 

e. 

f. 

g. 
h. 

1. 

j .  
k. 

Large power transformers. 

Sinal1 power transformers. 

Switchgear. 

Bus duct. 

Motor control centers. 

Inverter system. 

Power panels and associated dry type transformers. 

Heat trace monitoring panels. 

Power wiring. 

Control wiring. 

Control systems. 

3.4.3 Equipment Contracts 

CONTRACT C5120 - LARGE POWER TRANSFORMERS 

A. 

B. 

C. 

D. 

E. 

General Description: 

I .  Manufacture, deliver, install and test two auxiliary power transformers. 

Equipment and Materials: 

1. Two, three-winding, oil filled 20-4.16/4.16 kV Auxiliary Transformers rated 21/28MVA. 

Construction: None. 

Services: Manufacturer's field services for receiving, installation, testing and placing equipment 

into operation. 

Contract Interfaces: 

1. Contract CSl 10 - Site Preparation and Foundations: 

a. 

2. Contract C8410 - Electrical Construction: 

a. Furnish and install interconnecting field wiring between the switchgear and transformers, 

field devices and equipment. 

b. Conducts functional tests of reIaying and control interfaces with balance of plant systems. 

c. Start-up and place into initial operation. 

d. Connects ground grid to transformers. 

3 .  Contract CS2 10 - Generator Breaker 

Furnishes and installs foundations for equipment furnished by this contract. 
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4. Contract (25220 - Iso-phase Bus Duct Modifications 

CONTRACT (2.53 10 - MEDIUM AND LOW VOLTAGE SWITCHGEAR 

A. General Description: 

1. Design, furnish, and deliver 5 kV switchgear, 480 volt switchgear, and 4160/480 volt 

transformers. 

B. Equipment and Materials: 

1. 4 160V switchgear 

2. 4160V - 480V transforiners. 

3 .  480V Switchgear 

4. Protective relays 

C. Construction: None. 

D. Services: Manufacturer’s field services for technical direction of receiving, installation, testing 

and placing equipment into operation. 

E. Contract Interfaces: 

1. Contract C8 1 10 - Site Preparation and Foundations: 

a. Furnishes and installs foundations for equipment furnished by this contract. 

2. Contract C8410 - Electrical Construction: 

a. Receives, unloads, inventories, stores, installs and places into service equipment, 

materials and accessories furnished by this equipment package. 

b. Furnish and install interconnecting field wiring between the switchgear and transformers, 

field devices and equipment. 

c. Conducts functional tests of relaying and control interfaces with balance of plant systems. 

d. Start-up and place into initial operation. 

e. Connects ground grid to switchgear and transformers. 

CONTRACT C.5330 - MOTOR CONTROL CENTERS 

A. General Description: 

1. Design, furnish, and deliver 480V MCC’s. 

B. Equipment and Materials: 

1. 480V Motor Control Centers. 

C. Construction: None. 

D. Services: Manufacturer’s field services for technical direction of receiving, installation, testing 

and placing equipment into operation. 

3-16 



Project Scoping Report - Cooper, Unit 2 Contracting Approach 

E. Contract Interfaces: 

I .  Contract C8 1 I O  - Site Preparation and Foundations: 

a. Furnishes and installs foundations for equipment furnished by this contract. 

2. Contract C8410 - Electrical Construction: 

a. Receives, unloads, inventories, stores, installs and places into service equipment, 

materials and accessories furnished by this equipment package. 

b. Furnish and install interconnecting field wiring between the MCC’s and field devices and 

equipment. 

c. Conducts functional tests of relaying arid control interfaces with balance of plant systems. 

d. Start-up and place into initial operation. 

e. Connects ground grid to MCC’s. 

CONTRACT C5430 - UPS 

A. General Description: 

1. Design, furnish, and deliver one uninterriiptible power supply (UPS). 

B. Equipment and Materials: Includes one complete UPS system with the following equipment: 

1. 

2. 

3 .  

4. 

5. 

6.  

7 .  

8. 

9. 

Batteries 

Battery Chargers 

Inverter 

Static Switch 

Manual Bypass Switch 

DC Switchboard 

DC Panelboard 

AC Panelboard 

Alternate Source Transformer 

C. Construction: None 

D. Services: Manufacturer’s field services for technical direction of receiving, installation, testing 

and placing equipment into operation. 

E. Contract Interfaces: 

1. Contract C84 10 - Electrical Construction 

CONTRACT C5210 - GENERATOR CIRCUIT BREAKERS 

A. General Description: 

1. Design, furnish, and deliver one generator breaker for the IJnit 2 steam turbine generator. 
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B. Equipment and Materials: 

1. One (1) generator breaker 

2. Support steel 

C. Construction: None. 

D. Services: Manufacturer's field services for technical direction of receiving, installation, testing 

and placing equipment into operation. 

E. Contract Interfaces: 

1. Contract C8 1 10 - Site Preparation and Foundations: 

a. Furnishes and installs foundations for equipment furnished by this contract. 

2. Contract C8410 - Electrical Construction: 

a. Receives, unloads, inventories, stores, installs and places into service equipment, 

materials and accessories furnished by this equipment package. 

b. Furnish and install interconnecting field wiring between the generator circuit breaker and 

protective relay panels and equipment. 

c. Conducts functional tests of relaying and control interfaces with balance of plant systems. 

d. Start-up and place into initial operation. 

e. Connects ground grid to generator circuit breaker and support steel. 

CONTRACT CS220 - ISOLATED PHASE BUS DUCT MODIFICATIONS 

A. General Description: 

1. Design, furnish, and deliver isolated phase bus and connection hardware for routing from the 

new generator breaker to the new auxiliary transformers and the existing GSU. 

B. Equipment and Materials: 

1. Isolated phase bus 

2. Support steel 

3 .  Connection Hardware for GSU, generator breaker, and auxiliary transformer. 

C. Construction: 

1. Receive new sections of iso-phase bus duct. Modify existing bus duct as necessary to allow 

for the new generator circuit breaker. Provide new bus duct tap to new auxiliary 

transforiners. Make connections between the generator circuit breaker and the existinghew 

iso-phase bus duct. Test new iso-phase bus duct and make ready for energizatian. 

D. Contract Interfaces: 

1. Contract CS21 0 - Generator Breaker 

2. Contract C84 10 - Electrical Constriiction 
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3 .  Contract CS 120 - Large Power Transformers 

CONTRACT C6110 - DlSTRlBUTED CONTROL SYSTEM MODIFICATIONS (DCS) 

A. General Description: 

1. The existing DCS will be expanded and modified to support the additions and modifications 

for the ID Fans by adding remote IO that is controlled by the boiler controller. Additional 

DCS controllers arid IO will be installed to monitor and control Pebble Lime Preparation, Fly 

Ash removal, CFB Scrubber, Fabric Filter, Ammonia systems, and Balance of Plant scrubber 

systems. Individual systems requiring exclusive PL,C or local control systems, such as fabric 

filter control, ammonia system, air compressor, and CEMS will be supplied with the 

equipment and interfaced to the DCS for monitoring and supervisory control through soft 

communications and limited hard wire connections.. 

B. Furnish field services for technical direction of erection, start-up and to assist EKPC in placing 

equipment into operation. 

C. Contract Interfaces: 

1. Contract C8410 - Electrical Construction: Installs DCS cabinets and performs wiring for 

interfaces between FGD control system and plant control systems. 

CONTRACT C2190 - WATER PUMPS 

A. Provide the following water pumps for the Unit 2 scrubber systems. 

1. Two (2) 100% Make up water forwarding pumps. 

B. Furnish services for technical direction of erection, start-up and to assist EKPC in placing 

equipment into operation. 

C. Contract Interfaces: 

1. 

2. 

3. 

Contract C8 1 10 - Site Preparation and Foundations. 

Contract C8320 - Mechanical Construction: Receives, unloads, stores and installs equipment. 

Contract C84 10 - Electrical Construction: Performs wiring. 

CONTRACT C2710 - COMPESSED AIR SYSTEM 

A. Equipment includes: 

1. 

2. 

Two oil-free rotary screw Compressed Air System with electric motors and soft start starters. 

Two air dryers, two dry air receivers and two wet air receivers if required. 

B. Furnish services for technical direction of erection, start-up and to assist EKPC in placing 

equipment into operation. 
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C. Contract Interfaces: 

1. 

2. 

Contract C8 1 I O  - Site Preparation and Foundations. 

Contract C8320 - Meclianical Construction: Receives, unloads, stores and erects equipment. 

Provides air compressor building. 

Contract C8410 - Electrical Construction: Performs wiring. 3. 

CONTRACT C63 I0 - CONTINUOUS EMISSIONS MONITORING SYSTEMS 

A. General Description: 

1. One coinplete continuous emissions monitoring (CEM) system and one complete Hg CEM 

system for Unit 2 scrubber outlet duct including climate controlled prefabricated CEM 

enclosures. CEMS shelter for enclosing all the equipment provided. 

a. CEMS Monitoring equipment shall include: 

i. SOz. 

ii. NOx. 

iii. COz. 

iv. O2 

v. Opacity. 

vi. Flow. 

b. Hg Monitoring equipment. 

Scrubber outlet duct probes and mounted equipment. 

Complete analysis, monitoring, recording, and reporting software. 

Dry extractive sampling system including probes, sample conditioning system, probe control 

system, and gas calibration system. 

Provide opacity monitors, SOz, COz monitors for installation in absorber inlet ductwork 

including climate controlled prefabricated CEM enclosures. 

Panel boards, transformers, automatic transfer switch, Lininterruptible power supply (UPS) and 

HVAC. 

All hardware and software required to monitor and report SOz, COz, and heat input, fuel 

consumption, and NOx. 

Data acquisition and handling system. 

2. 

3 .  

4. 

5.  

6. 

7. 

8. 

B. Furnish services for technical direction of erection, start-up and to assist EKPC in placing 

equipment into operation including: 

I .  

2. 

A complete factory calibration, checkout, and functional burn-in. 

Packaging and shipping of equipment and materials. 
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3. 

4. Preparing O&M manuals. 

CEM certification testing in accordance with IJS EPA requirements. 

C. Contract Interfaces: 

1. 

2. 

Contract C8 1 10 - Site Preparation and Foundations: Provides CEMS enclosure foundations. 

Contract C8320 - Mechanical Construction: Receives, unloads, hauls, stores, and installs the 

CEM shelters and probes. Installs tubing froin shelter to field mounted instruments. 

Contract C84 10 - Electrical Construction: Installs wiring and makes terminations as required 

for field mounted instruments and the CEM shelters. 

3. 
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4.0 SCHEDULE 

4.1 CRITICAL MILESTONES 

EKPC plans to have the Cooper Environmental Project complete in 2012 with the new equipment in 

service and operational in May. Several key milestones will need to be accomplished to meet the overall 

schedule for the prqject. A list of suggested important milestones as indicated on the draft project 

schedule included with this report are listed in Table 4. I .  

Table 4.1 - Suggested Project Key Milestone Dates 

Milestone 
Start Design Engineering 
Issue Contract C1310 - FGD System Bid Package 
Award Contract C I3 I O  - FGD System 
Issue Contract C1330 - SCR Bid Package 
Award Contract (21330 - SCR 
Start Construction 
Mechanical Construction Substantial Completion 
Electrical Construction Substantial Completion 
FGD System Substantial Completion 
SCR Substantial Completion 

Milestone Date 
November 2008 
February 2009 
August 2009 
March 2009 
August 2009 
April 2010 
February 201 2 
March 20 12 
May 2012 
May 20 12 

The schedule is of course dependent on project approvals and a variety of other influences. Table 4.1 

indicates design engineering beginning immediately to prepare the remaining major bid specifications and 

preliminary designs to achieve the indicated scliedule milestone dates. 

4.2 PROJECT SCHEDULE 

A level 2 project schedule was prepared by Burns & McDonnell for this Prqject which is included at the 

end of this section. The prqject schedule was developed around the major milestone of meeting the 

Consent Decree date for the FGD system to be in service by June 2012. The Consent Decree allows for 

the SCR to be in service by December 2012, but it is EKPC’s desire to have the SCR in service at the 

same time as the FGD system. 

Several outages will be needed to make modification and perform construction that can only be 

accomplished with the unit off line. The existing primary air duct needs to be relocated to allow for the 

new ductwork to be installed. This work could be done early in the project as EKPC’s outages will allow. 

There will also need to be major outage of approximately 10 weeks near the end of the construction 

period. 
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The schedule evaluation is based on an engineering start date of November 2008. This schedule is based 

on site preparation construction co~n~nencing in April 201 0. The scope split for the equipment and 

construction contracts is described in Section 3 .0 - Contracting Approach. The performance of each 

construction contract is anticipated to be continuous without intermediate demobilization and 

remobilization. 

The schedules are based on early procurement of the long lead major plant equipment which consist of 

the fabric filters, FGD scrubbers, ID fans, fly ash handling equipment, transformers, DCS cabinets, 

electrical equipment, and other long lead equipment. Vendor submittals are required from each 

equipment contractor which will support the detailed design of infrastructure (foundations, piping, wiring, 

instrumentation, etc) required for installation of this equipment. Sufficient time has been built into the 

schedule for the Engineer to perform the detailed design to obtain competitive, lump sum bids for the 

respective construction. 

* * * * *  
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Cost Estimate Project Scoping Report - Cooper, Unit 2 

5.0 COST ESTIMATE 

5.1 GENERAL 

An initial capital cost estimate for the proposed Cooper Unit 2 Environmental Project is included in 

Section 5.5 - Summary Cost Estimate. The estimated cost for these upgrades, inclusive of contingency, 

escalation, is approximately $324 million. No financing fees and interest during construction were 

included as directed by EIWC. 

5.2 BASIS AND ASSUMPTIONS 

The following describes the rnetliodology used in the development of the Cooper Unit 2 SCR, fabric filter 

and dry scrubber addition cost estimate. 

1. The estimate is based on the assumptions and scope of supply indicated in this section and Section 2.0 

- Project Scope. A Layout Study, Preliminary Geotechnical Investigation, Induced Draft Fan Study, 

Auxiliary Power Study, Fly Ash Handling Study, Water Balance Study, Boiler Implosion Study, and 

Piping and Instrument Diagrams have not been developed for the Cooper 1Jnit 2 Environmental 

Project. Design parameters and scope typically defined by these studies are estimated based on 

information provided by EKPC, preliminary calculations and Burns & McDorinell experience. 

2. Major Engineered Equipment: Burns & McDonnell solicited and received budget level vendor 

quotations for the following major equipment: 

a. 

b. 

C. 

d. 

e. 

f. 

g. 
11. 

i. 

1. 
k. 

1. 

in. 

n. 

0. 

Boiler Modifications Required for Design Fuel and AQCS Equipment 

Selective Catalytic Reduction Reactor and Catalyst 

Aqueous Aininonia Storage and Supply System 

Fabric Filter 

Circulating Fluidized Bed FGD Scrubber 

Pebble Lime Storage Silo 

Lime Preparation, Storage and Feed System 

CFB Scrubber By-Product Recirculation and Removal System 

Induced Draft Fans and Motors 

ID Fan Variable Frequency Drives 

Scrubber Waste Product Handling System 

Waste Product Silos 

Forced Draft Fans and Motors 

Primary Air Fans and Motors 

Tri-Sector Air Heater 
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Project Scoping Report - Cooper, Unit  2 Cost Estimate 

3. Balance of Plant Equipment: Burns & McDonnell utilized in-house information from similar 

projects. 

4. Construction Estimates: Construction commodities and indirect costs were estimated using recent 

pricing and quantity take-offs from other similar projects in Burns & McDonnell’s in-house database. 

5.  Labor rates: L,abor rates and productivity factors were developed based on a project specific Area 

Labor Study prepared by Schumacher Consulting, LLC, included in Section 5.8 - L,abor Study 

Report. The average non-escalated labor rate applied in the cost estimate is based on the Labor Study 

Attachment #2B Union All In Rate of $85.40 per hour ($2008). 

Project Indirects: Estimates are based on Burns & McDonnell’s experience as an Owner’s Engineer and 

EPC contractor. Owner’s costs were provided by EKPC. 

5.2.1 Capital Cost Estimate Scope 

A project scope description for the cost estimate is included at the end of this section. This description 

along with the drawings and lists included in Section 2.0 - Project Scope define the scope included in the 

cost estimate. 

5.2.2 Major Capital Cost Estimate Assumptions 

Several major assumptions were used in developing the capital cost estimate. These assumptions include 

the following: 

e Commercial operation is assumed to be prior to May 29, 2012. The May 29 completion date 

allows a 3O-day rolling average emissions rate to be established prior to the Consent Decree date 

of June 30,20 12. 

Labor is assumed union labor and available without excessive hourly incentives or incentive 

packages. 

A 20% mark-up (overhead and fee) is included on both materials and labor for subcontracted 

work. 

A productivity factor is applied to all site labor. This means inore man-hours will be expended to 

complete the work than would be expended on a typical new facility on the Gulf Coast with 

ample, fully trained craft. These productivity factors were applied to account for the fact that 

adequate qualified labor with applicable experience may be limited in the area and for the general 

inefficiencies of retrofit work. Further, a relatively significant amount of work is planned on coal 

plants throughout the country for both new construction and for emissions controls retrofits. This 

is expected to create a shortage of qualified labor for such a project and result in utilization of 

labor that is not as efficient and requires more training. The current economic crisis in the TJnited 

e 

e 

0 
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Project Scoping Report - Cooper, Unit 2 Cost Estimate 

States (potentially a global economic crisis) may postpone some of this work, but it is too early to 

predict any impact on future labor demand. 

Escalation is assumed to average 8% per year for materials and 5% per year for labor from now 

until the project is coinplete by June 2012. 

Contingency is included at 15% for estimate accuracy contingency and 10% for project definition 

contingency. 

Cost for Builder’s Risk Insurance was not included. 

No sales tax was included. 

No financing fees or interest during construction was included. 

D 

a 

D 

5.2.3 Major Commercial Terms 
The following lists the major commercial terms assumed in developing the cost estimates. Minor 

assumptions are either self evident in the data or have an insignificant effect on the estimated project 

capital costs. 

0 Project is assumed to be performed with multiple prime contracts for the construction work as 

defined in Section 3.0 - Contracting Approach. Major equipment identified in Section 3.0 and 

ininor equipment items (piping specialties, small-bore piping, wiring and other construction 

commodities) are expected to be included in the construction contracts. 

Prqject will include multiple equipment procurement contracts including contracts for large 

power transformers, electrical equipment, DCS modifications, etc as defined in Section 3.0 - 

Contracting Approach. 

Project will be executed with durations similar to those shown on the project schedule with the 

ob,jective of achieving the Project milestone dates. It is assumed that the project will be executed 

with a schedule sufficient to minimize overtime. A SO-hour workweek was assumed as a means 

of providing an incentive to attract labor. This includes 40 hours of straight time and 10 hours of 

overtime for all normal construction periods. A 70-hour workweek is assumed during outages. A 

70-hour workweek was assumed during commissioning and start-up. No additional overtime is 

included to accommodate a compressed work schedule. 

A performance bond is included for all subcontract work at the rate of 1.5% of the estimated 

project contract costs (1 00% bond). A performance bond is not included for major equipment. 

Sales tax on construction consumables is not included. No other tax is included. 

The cost for a builder’s risk policy for the project has not been included. 

D 

0 

0 
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Reasonable damage/bonus provisions related to schedule and performance will be negotiated 

between Owner and the contractors and equipment vendors. Anticipated levels for liquidated 

damages are as stated below (considered Industry Standard): 

k Total aggregate contract liquidated damages (LD) cap - maximum of 20-percent of contract 

price. 

k Project schedule - maximum of 15-percent of the contract price. 

5.3 ECONOMIC CONDITIONS CONSIDERATIONS 

An estimate for escalation of project costs lias been included in the capital cost estimate. Escalation of 

construction labor, materials, and indirects was estimated based on historical data and Burns & 

McDonnell experience. 

Escalation of construction labor was estimated to be approximately 5% annually throughout the project. 

This estimate of escalation is based upon the average increase in craft labor costs for the United States 

combined with known LJnion labor contract costs in tlie next two to three years. 

The average annual escalation of skilled and coininon labor rates over the last four years throughout the 

United States lias been approximately 4.0%. However, concurrent construction of base load coal fired 

power plants by multiple utilities during the 2008 to 2012 time period appears to be very probable given 

projected trends in coal and natural gas prices. Further, a significant quantity of air pollution control 

projects on existing facilities is likely. Such occiirrences could have a significant effect on the availability 

of construction labor and the associated labor cost. Some consideration for such impacts has been 

included in tlie project costs. However, f ~ d l  impact of such conditions is unknown. In addition, the 

current economic crisis in the United States (potentially a global economic crisis) may postpone some of 

this work, but it is too early to predict any impact on fiiture labor demand. 

Escalation of equipment and materials was included in the project estimate at a rate of 8% per year. 

Equipment and materials represents the largest portion of tlie estimated cost. Since January 2004, steel 

pricing has experienced rapid escalation equating to a nearly a 100% increase in rebar and structural steel 

costs. Pipe and electrical commodities have also seen a high escalation during this time period. Due to 

this volatility, equipment suppliers have been providing pricing with short bid validity. This volatility has 

subsided slightly. However, steel pricing still remains elevated compared to those levels seen at this same 

time last year. 
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5.4 CONTINGENCY 

A contingency of 15% of the overall project costs is included in the project cost. It is included to cover 

accuracy of pricing and commodity estimates for the defined project scope. This contingency is not 

intended to cover changes in the general project scope (i.e. addition of buildings, addition of redundant 

equipment, addition of systems, etc.) nor major shifts in market conditions that could result in significant 

increases in contractor margins, major shortages of qualified labor, significant increases in escalation, or 

major changes in the cost of money (interest rate on loans). 

On top of this, an additional project definition contingency should be added to cover general project scope 

additions required to meet tlie EKPC Consent Decree but not identified. Based upon the amount of 

preliminary design and project definition completed, Burns & McDonnell recommends a 10% 

contingency to cover such potential changes. 

This overall level of contingency is felt adequate to cover normal deviations in pricing and normal 

deviations in the assumptions used to develop the project costs. However, it is likely not adequate to 

cover significant deviations from the project assuinptions or major changes in market conditions. 

Deviations that may cause the project costs to exceed the estimated costs inclusive of contingency include 

excessive inflation (>8%), extreme shortage of qualified labor, extreme shortage of qualified construction 

contractors, change in contracting approach, and other similar changes. Such changes may be reflective 

of a moderate to high amount of new power plant or industrial plant construction or air pollution control 

retrofits. 

5.5 SUMMARY COST ESTIMATE 

The following capital cost estimate was developed for tlie Cooper Unit 2 Environmental Prqject. 
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tquipmenti Materials & 
Furnish 8 Equipment 

SUMMARY SHEET Erect Cost Rental Subcontract 
I 

PRELIMINARY COST ESTIMATE 
EAST KENTUCKY POWER COOPERATIVE 

COOPER STATION UNIT 2 AQCS 

SOMERSET, KENTUCKY 
Rev A 

BMCD PROJECT 50198 

Labor Total 
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$59,951 ^' MlSC PUMPS & EQUIPMENT 
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CEMS 
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'" 
SI AH= 

- 
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$8,446,627 $4,690,670 $13,385,734. 

- - '? , i21  S5,576,605 $9,701,774. 

otal Direct Cost 
I 

I I 
f $118.043.5961 $11,265,657; $19,366,8141 $45,029,740: $193,705.80{l 

BURNS 8 McDONNELL 
ESTIMATE 

-_______I_---- 
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Project Scoping Report - Cooper, Unit 2 Cost Estimate 

5.6 SUMMARY COST ITEM DESCRIPTION 

Tlie cost estimate is based on the multiple contracting approach defined in Section 3.0 - Contracting 

Approach. Additional mark up costs have been included for equipment, labor and inaterial assumed 

subcontracted. 

The contracting approach was developed concurrently with the cost estimate and the summary cost 

estimate is not broken down by Contract. Tlie Summary Cost Item Description included at the end of this 

section defines scope included in each cost estimate line item. 

5.7 MAJOR EQUIPMENT QUOTATIONS - FGD AND SCR 

Multiple project specific vendor budgetary estimates were requested and received for the Cooper Unit 2 

Environmental Project. The major equipment quotes for the CFB scrubber, fabric filter, SCR reactor and 

recommended boiler modifications have been included at the end of this section. 

5.8 LABOR STUDY REPORT 

A project specific Area Labor Study was prepared by Schuinacher Consulting, L,LC and is included at the 

end of this section. 

5-7 



Cooper Station, Unit 2 
Environmental Project 

Capital Cost Estimate Basis and Assumptions 

Wastewater Disposal: 
Cooling Tower Blowdown: 
Wastewater Sump: 
Scrubber Process Wastewater: 

General Project Information: 
Project Description: ]Unit 2 AQCS installation for NOx, SO2. and particulate matter control to meet consent 

No modifications are included. 
Included for AQCS area. Sump wastewater will be sent to the coal pile run-off pond. 
Water added to dry scrubber process will be removed with CFB waste product and sent 

Contaminated Wastewater: 

Sanitary Wastewater: 
Stormwater Discharge: 

itart-up Fuel: 
iolid Fuel: 
Delivery: 

Dead Storage: 

Live Storage: 

Alternative Fuel: 
.ime Dust Supply: 
Type: 
Delivery: 
Storage: 

.ime Supply: 
Type: 
Delivery: 
Storage: 

to landfill. 
Drains from the area around new equipment that could be contaminated with oil will be 
directed to AQCS sump. 
No new sanitary facilities are required. 
Existing stormwater drainage system will be modified as required for new structures 
Stormwater from new structures will drain to AQCS sump. 
Fuel Oil. 

Solid fuel is delivered to the plant by truck No modifications to existing system are 
included. 
Solid fuel is stored in uncovered Outdoor piles in the existing coal storage system No 
modifications to existing storage system are included. 
Live storage is provided using the existing stock ouffreclaim system with open piles No 
modifications to the coal yard system are included. 
No modifications for alternate fuels are included. 

Pebble lime dust. 
Pneumatic truck w/self contained unloading blowers. 
Silo sized for 150 tons pebble lime dust storage. No long term storage is included. 

Pebble lime. 
Pneumatic truck w/self contained unloading blowers. 
Silo sized for 1400 tons pebble lime storage Approximately 88 hours storage at 100% 
design fuel burn rate. No long term storage is included. 
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'ly Ash I CFB Waste Product I 
landling: 
Existing Dry ESP: 
Disposal: 

Assumed to be abandoned in place 
Air slide conveying system will remove waste product from the fabric filter hoppers to 
waste product surge bins Waste product will be removed from surge bins by new waste 
product removal vacuum system and disposed of in on-site landfill Estimated CFB 
waste Droduct Droduction, provided by Babcock Power Environmental, at 100% design 

Storage: 
fuel burn rate is 43 tph for Unit 2. 
Two new waste product silos are included to be used with existing fly ash silos to store 
CFB waste Droduct from Unit 2 and fly ash from Unit 1 Silos sized for 1750 tons each, 

Transportation: 
approximately 88 hours of storage at.l00% design fuel burn rate. 
Existing truck load out facilities will be expanded to encompass two new waste product 
silos for on-site disposal. 

Delivery: 
Storage: 

3ottom Ash: 
Disposal: 
Storage: 
Transportation: 

No modifications to existing bottom ash disposal. 
No modifications to existing bottom ash storage. 
No modifications to existing bottom ash transportation. 

Rev B , 11/10/08 

3ottom Ash: 
Disposal: 
Storage: 
Transportation: 

Page 2 of 6 

I 
INo modifications to existing bottom ash disposal 

Burns & McDonnell 

-ayout Considerations: 

3isposal of Spoils: 

Soil Conditions I Stability: 

Subsurface Rock: 

Cut& Fill: 
Dewatering: 

Construction Stormwater Control: 

Roads: 

Parking: 
Rail Scale: 
Truck Scale: 
Coal Pile Run-off 

pipelines are located in the AQCS area 
Maintenance access roads, coal pile, circulating water lines, and proximity to Lake 
Cumberland 
Spoils will be disposed of on site No hazardous materials are anticipated to be found in 
the soils 
Existing soils are assumed to be stable in and around the area and suitable for use as la 
down without any further preparation 
Subsurface rock is near existing grade for the Unit 2 AQCS area and consist of karst 
formation 
Site is relatively flat Minimal cut and fill will be required 
Previous subsurface exploration did not encounter the water table It is assumed that an 
engineered dewatering system will not be required 
Silt fences will be required for construction erosion control No other special erosion 
control is included 
Existing roads east of Unit 2 will be rerouted as necessary to provide access to new 
AQCS No other modifications to existing roads are included 
No modifications to existing facilities are included 
Not included 
Not included 
Allowance included for modifications to coal pile run-off pond to increase detention 



INo piling is included. 
[No engineered dewatering system is included. 

Warehouse Facilities: 
Maintenance Shop: 
Yard Maintenance Building: 
Electrical Enclosures: 
Stack: 

Allowances included in Owner's Costs. 
Not Included. 
Not Included. 
An electrical PCM enclosure is included. 
Existing masonry liner with concrete shell chimney will be used No modifications are 

ldesign coal. 
IAllowance included for study and mitigation. Boiler Implosion: 

s are included o r  AGCS sum 

Rev B , 1 l l lO/O8 Page 3 of 6 Burns & McDonnell 



[Dry Scrubber: I I 
Hydrator: 
-I_ Scrubber: _I___-_ __ __ -_ 

Waste Product Recirculation: 

2~100% Hydrators 
-__ Ixl00O/0!3~ - csculating-fluidized bed scrubber 
Waste product recirculation system will include 2 air slide conveyors, 1 for each rohaf 

Emissions Control: 
ISelective catalytic reduction to accomplish emissions of 0 07 Ib/MMBtu NOx particulate 

Ammonia Slip: 
co: 
sox:  
PM10: 

Mercury: 

Emissions Monitoring: 

Not expected to be regulated. Target 2 ppm at end of catalyst life. 
Assumed to be controlled through good combustion practices. 
Dry CFB scrubber to accomplish emissions of 95% reduction or 0.10 IblMMBtu. 
Fabric Filter to accomplish emissions of 0 015 IblMMBtu filterable particulate and 0 005 
condensable particulate. 
No mercury control equipment is included Inherent mercury removal is anticipated in 
scrubber and fabric filter. 
A new Unit 2 inlet CEMS shelter with SO2 and C02 monitoring will be installed near the 
inlet duct of the scrubber Communications and limited hardwired signals will be 
interfaced to the DCS and existing DAS A new Unit 2 outlet GEMS shelter with SO 2, 
NOx, C02, Flow, and Opacity will be installed Mercury CEMS will also be provided 
Communications and limited hardwired signals will be interfaced to the DCS and existing 
DAS A new Unit 1 particulate monitor will be installed in the Unit 1 duct prior to the 
common stack 

Stack Height: 
Electrical: I IExisting stack height 260 feet 

Black Start Capability: 
Emergency Generator: 
Emergency Power: 

Back-up Power: 
Synchronization: 
Start-up Power Supply: 

~- 
IGenerator Step-up Transformers: ~ N O  modifications I 

Not included. 
No modifications included. 
4 hour DC system with a UPS for supply to the AQCS control system and critical 
instrumentation. 
No modifications included. 
No modifications included. 
No changes will be made to the startup power supply A connection will be made from 
the common bus to the new 4 16kV AQCS switchgear to provide a backup source in the 
event that both auxiliary transformers are unavailable. 

Auxiliary Power Supply: 

Switchgear Design: 

Low Voltage Switchgear Design: 

A new generator circuit breaker will be installed in the isophase between the generator 
and the auxiliary transformer tap Two new auxiliary Transformers will be connected to 
the isophase between the GSU and the new generator circuit breaker The transformers 
will be supplied as three winding transformers with a 20kV high-side winding and two 
4 16kV low-side windings One 4 f6kV winding will be sized for the full load ampacity of 
the existing aux transformer (13MVA) The other 4 16kV winding will be sized based on 
an AQCS switchgear bus rating of 2000A The estimated size of this winding assumes 
that variable frequency drives will be used on the ID fans. 
A new 4 16kV switchgear lineup, in a main-tie-main configuration, will be provided to 
service the new AQCS loads and ID Fans The existing ID fan breakers located on 
switchgears 2A and 28 will be spared Feeds for the new FD and PA fans assumed to be 
from the existing plant switchgear. 
Low voltage switchgear configured in a main-tie-main configuration will be supplied for 
the AQCS low voltage loads The switchgear will be fed from new station service 
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Low Voltage Motor Control Center 
Design: 

Plant Control System: 

- - ~- - 

transformers via non-seg bus 
New motor control centers will be supplied for the AQCS low voltage loads MCC's wlll 
be fed from the AQCS 480V switchgear with the exception of MCC's for fly ash and 
ammonia These MCC's will be connected directly to 4 16 - 0 48kV station service 
transformers which will be equipped with main breakers 
The existing ABB DCS will be expanded and modified to support the additions and 
modifications for the ID Fans by adding remote IO that is controlled by the boiler 
controller Additional ABB DCS controllers and IO will be installed to monitor and control 
Pebble Lime Preparation, Fly Ash removal, CFB Scrubber, Fabric Filter, Ammonia 
systems, and BalanrE of Plant scrubber systems Individual systems requiring exclusive 
PLC or local control systems, such as fabric filter control, ammonia system, air 
compressor, and CEMS will be supplied with the equipment and interfaced to the DCS for 
monitoring and supervisory control through soft communications and limited hard wire 
conllections ~ -_ __- 



Furniture: 
Kitchen Furniture: Not Included 
Locker Room Furniture: Not Included 
Building Furniture: Allowance included 
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Sales Tax: !Not Included. 
Escalation: ]Escalation included to COD at a rate of 5% for labor, 8% far materials, and 6% for I 

9 stack. I 
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PRELIMINARY COST ESTIMATE SCOPE SUMMARY 
EAST KENTUCKY POWER COOPERATIVE 

COOPER STATION UNIT 2 AQCS 
B&McD PROJECT 50198 
SOMERSET, KENTUCKY 

FGD & FABRIC FILTER 
CFB Scrubber 
Fabric Filter 
Elevator 
Hydrators 
Hydrated Lime Silo 
Water Storage Tank 
FGD & FF Equipment Support Steel 

ID FANS 
ID Fans 
ID Fan Motors 
ID Fan Lube Oil Skids 

WASTE PRODUCT SYSTEM 
Waste Product Transfer Equipment 
Waste Product Silos 
Waste Product Piping 

DUCTWORK 
Ductwork 

SCR 
SCR Reactor 
Ammonia Injection Grid 
SCR Catalyst 

AMMONIA SUPPLY EQUIPMENT 
Ammonia Supply Equipment to Injection Grid 
Ammonia Storage Tanks 

FE TANKS 
Pebble Lime Silo 

MISC PUMPS & EQUIPMENT 
Miscellaneous Pumps 
Air Compressors 

WATER TREATMENT SYS 
Filters 
Forwarding Pumps 

ELECTRICAL EQUIPMENT 
Generator Circuit Breaker 
Iso-Phase Bus 
ID Fan Variable Frequency Drives 
Non-Seg Bus 
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PRELIMINARY COST ESTIMATE SCOPE SUMMARY 
EAST KENTUCKY POWER COOPERATIVE 

COOPER STATION UNIT 2 AQCS 
B&McD PROJECT 50198 
SOMERSET, KENTUCKY 

4.16KV Switchgear 
480V Switchgear 
Motor Control Centers 
UPS and DC System 
Power Control Module Enclosure 

TRANSFORMERS 
Auxiliary Transformers 
Small Power Transformers 

DCS MODIFICATIONS 
DCS Modifications 

CEMS 
Continuous Emission Monitoring System 

BOILER 43 AIR HEATER MODS 
Coal Conveyor Lime Feed System 
New Air Heater, FD and PA Fans 
Economizer Modifications 
Reheat and Superheat Modifications 
Boiler Implosion Study and Modifications 

CIVIL 
Civil - Labor and Material Subcontract 

STEEL 
Steel - Labor and Material Subcontract 

CONCRETE 
Concrete - Labor and Material Subcontract 

ARCHITECTURAL 
Architectural - Labor and Material Subcontract 

PIPING 
Piping - Labor and Material Subcontract 

I NSU LATl ON 
Insulation - Labor and Material Subcontract 

INSTRUMENTATION 
Instrumentation - Labor and Material Subcontract 

ELECTRICAL 
Electrical - Labor and Material Subcontract 
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PRELIMINARY COST ESTIMATE SCOPE SUMMARY 
EAST KENTUCKY POWER COOPERATIVE 

COOPER STATION UNIT 2 AQCS 
B&McD PROJECT 50198 
SOMERSET, KENTUCKY 

START-UP, TEST & SERVICE 
Craft Start-up 
Performance and Construction Testing 
Geotech 
Surveying and Trenching 
Model Study 

3 of 3 November 7,2008 



babcock  & w i l cox  : )  I t i  

b 20 s o u t h  van buren avenue 8 p o box 351 D barber ton .  o h  44203-0351 usa 

0 phone 330 753 451 1 D fax 330 860 1886 D www babcock C o m  

October 7, 2008 

Mr. John Meinders 
Burns & McDonnell 
9400 Ward Parkway 
Kansas City, MO 641 14 

Subject: Replacement Burners wl  OFA Budgetary Proposal 
EKPC Cooper Unit 1 (RB-389) and Unit 2 (RB-437) 
B&W Contract No.: 591-0933 

Dear John: 

Babcock & Wilcox Power Generation Group (B&W) is pleased to submit budgetary pricing for the 
material supply to replace the existing burners for East Kentucky Power Cooperative (EKPC) 
Cooper Station Units 1 and 2. These budgetary costs are to facilitate your evaluation and give 
order of magnitude pricing for EKPC’s upcoming Board meeting. 

Scope 
Unit I RB-389 

e 

e 

o 

e 

0 Delivery F.O.B. Cooper Station 

Nine (9) B&W DRB-XCL-HV burners 
Nine (9) new tile throat assemblies 
Five (5) OFA ports with registers and furnace bent tube openings 
Existing front wall windbox will be extended up to supply the OFA ports 

Note that the existing burner pressure part openings, burner drives, ceramic coal lined elbows, 
ignitors, scanners and support rails will be re-used. 

Unit 2 RB-437 
e 

e 

e 

0 Delivery F.O.B. Cooper Station 

Eighteen (18) B&W DRB-XCL-HV burners 
Eighteen (18) new tile throat assemblies 
Eight (8) OFA ports with registers and furnace bent tube openings 
New OFA plenum and ducts to supply the OFA ports located on the furnace rear wall 

Note that the existing burner pressure part openings, burner drives, ceramic coal lined elbows, 
ignitors, scanners and support rails will be re-used. 

Items NOT Included 
e 

0 

* Electrical and controls modifications 

Installation of the burners and OFA ports 
Start-up, training and testing services 

babcock & wilcox power generatron group, Inc , <? t inhcoch & W / / c o x  c o n ~ p a i i y  

B&W PROPRIETARY AND CONFIDENTIAL 
Copyright 0 2008 Babcock & Wilcox Power Generation Group 

All rights reserved 



Budgetary Pricing (USD 2008) 
0 Budgetary Material Pricing for Unit I $596,000.00 
0 Budgetary Material Pricing for Unit 2 $1 ,010,000.00 

Schedule 
0 Approximately 50 weeks from receipt of an acceptable Purchase Order to delivery FOB 

Cooper Station. 

Clarifications 
a Note that many of the coals considered in the study are high in sulfur content and present a 

risk for furnace wall corrosion with staged operation. Weld overlay on the furnace walls on 
both units (and to the division walls on Unit 2) is recommended for these coals. 
Changes in overall burner/NOx port resistances will need further evaluation in the future 
relative to pressure drops for the existing burners at the same operating conditions. Both 
units have been converted from pressured fired to balanced draft, so FD fan static may not 
be a problem if the original FD fans and motors are still being used. 
The budget price and schedule are based on current availability of raw material, engineering 
and manufacturing resources. 
B&W standard manufacturing and quality standards apply. 
B&W standard commercial terms and conditions apply. 
Material delivery to site is included. 

0 

e 

0 

a 

e 

Please note that we have quoted these prices in 2008 dollars, and did not attempt to project an 
escalation rate for time of performance or delivery. In recent years, escalation of the raw materials 
required to fabricate our boiler products has not followed a predictable escalation rate. 

This budgetary proposal is considered B&W proprietary and confidential and does not represent an 
offer to sell; however, we would welcome the opportunity to firm up our pricing upon request. 

We thank you for the opportunity to provide this budgetary pricing. If you have questions or 
comments regarding our proposal, please feel free to contact Dan Krekeler or Mike Fick. 

Since re1 y , 

Michael D. Fick 
Project Manager 
Service Projects 
Telephone: 330-860-2676 
Email: mdfick@babcock.com 

cc: Brian Basel - Burns & McDonnell 
Von Steiner - Burns & McDonnell 
Mary Jane Warner - East Kentucky Power Cooperative 
Scott Gossard - B&W Barberton, BT32 
Dan Krekeler .- B&W Sales, Cincinnati 
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October 9, 2008 

Mr. John Meinders 
Burns & McDonnell 
9400 Ward Parkway 
Kansas City, MO 641 14 

Subject: Boiler Pressure Parts Budgetary Proposal 
EKPC Cooper Unit 1 (RB-389) and Unit 2 (RB-437) 
B&W Contract No.: 591-0933 

Dear John: 

Babcock & Wilcox Power Generation Group (B&W) is pleased to submit budgetary pricing for the 
material supply to modify the existing boiler pressure parts for East Kentucky Power Cooperative 
(EKPC) Cooper Station Units 1 and 2. These budgetary costs are to facilitate your evaluation and 
give order of magnitude pricing for EKPC’s upcoming Board meeting. 

Scope 
Unit I RB-389 

e 

e 

e Delivery F.O.B. Cooper Station. 

Addition of 8 rows of primary superheater surface and header to increase main steam 
temperature at reduced load conditions. 
Option for economizer bank and piping located downstream of SCR to improve boiler 
efficiency. 

Unit 2 RB-437 
e 

e 

e 

e Delivery F.O.B. Cooper Station. 

Addition of 18 rows of primary superheater surface and header to increase main steam 
temperature at reduced load conditions. 
Replacement of 3 rows of the reheater outlet bank due to material oxidation limits being 
exceeded. 
Option for economizer bank and piping located downstream of SCR to improve boiler 
efficiency. 

Note that the scope of the Engineering Study did not include a review of plant data, auxiliary 
equipment (fans, pulverizers, etc), attemperator system, air heater costs, emissions, installation and 
costs, balance of plant, AQCS systems, fuel handling system, and ash handling system. 

Before any future convection pass modifications are made, B&W recommends a detailed review of 
plant data to calibrate the boiler models. 
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Items NOT Included 
e 

0 

e 

o 

Installation of the pressure parts 
Demolition of existing economizer pressure parts 
Structural steel & foundations for Option economizer located downstream of SCR’s 
Start-up, training and testing services 

Budgetary Pricing (USD 2008) 
0 Budgetary Material Pricing for Unit 1 $855,000 
e Budgetary Option Economizer Pricing for Unit 1 $890,000 
e Budgetary Material Pricing for Unit 2 $2,205,000 
e Budgetary Option Economizer Pricing for Unit 2 $1,585,000 

Schedule 
e Approximately 65 weeks from receipt of an acceptable Purchase Order to delivery FOB 

Cooper Station. 

Clarifications 
e 

e 

e 

e 

0 

The existing boiler convection pass pressure parts enclosure and casing will be re-used. 
The budget price and schedule are based on current availability of raw material, engineering 
and manufacturing resources. 
B&W standard manufacturing and quality standards apply. 
B&W standard commercial terms and conditions apply. 
Material delivery to site is included. 

Please note that we have quoted these prices in 2008 dollars, and did not attempt to project an 
escalation rate for time of performance or delivery. In recent years, escalation of the raw materials 
required to fabricate our boiler products has not followed a predictable escalation rate. 

This budgetary proposal is considered B&W proprietary and confidential and does not represent an 
offer to sell; however, we would welcome the opportunity to firm up our pricing upon request. 

We thank you for the opportunity to provide this budgetary pricing. If you have questions or 
comments regarding our proposal, please feel free to contact Dan Krekeler or Mike Fick. 

Sincerely, 

Michael D. Fick 
Project Manager 
Service Projects 
Telephone: 330-860-2676 
Email: mdfick@babcock.com 

cc: Brian Basel - Burns & McDonnell 
Von Steiner - Burns & McDonnell 
Mary Jane Warner - East Kentucky Power Cooperative 
Scott Gossard - B&W Barberton, BT32 
Dan Krekeler - B&W Sales, Cincinnati 
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SECTION I 

INTRODUCTION 

Allied Environmental Solutions (Allied) is pleased to present this budgetary proposal to Burns and 
McDonnell for the Eastern Kentucky Power Cooperative project. 

Please note that Allied is proposing use of a CFB Scrubber with a pulse jet fabric filter (PJFF) for each of 
the facilities as this is what is specified in the RFQ. Note that Allied can provide an ESP for particulate 
collection in lieu of a PJFF if this is desirable. The acid qas and lime consumption quarantees will be 
unchanaed if an ESP is used in lieu of a PJFF. The capital cost is similar to a PJFF, and well within the 
budgetary tolerances. Additionally, it may be possible for Allied to reuse the existincl particulate control 
devices which would allow for a siqnificantlv lower cost. Allied would need additional information regarding 
the sizing and performance of the existing devices and additional site layout drawings to be able to assess 
this formally. 

A few specific notes regarding this offering: 

1. For lime consumption purposes, Allied has assumed 100% of the fuel fluorine enters the scrubber as 
HF. As no chlorine was specified Allied assumed that it is present at 4 times the mass flow of the 
fluorine. Inlet particulate loading to the scrubber was calculated based on the coal analysis provided 
and assumed a 90% carryover from the boiler. Also, as no inlet SO3 was specified Allied assumed 
2% conversion of the SOn on a mass basis. Inlet SOs values (once known) will also need to 
assessed to see if there are any localized APH exit acid attack concerns. 

2. GA drawings are included for both units based upon other Allied projects of a similar size. 

a. Unit 1’s scrubber and baghouse are very similar in size to a unit we proposed previously on 
another project and this GA is attached. Note that the unit shown is slightly larger than 
required (for example, this shows a 21’“’’ scrubber diameter vs. the 20’ required here). 
Please note that Unit 1 is almost exactly the same size as our Georgia Pacific, Port Hudson 
facility, which went in service last year and which uses an ESP for particulate control. The 
proposal does not list details of the ESP as the RFQ specifically stated a baghouse 
requirement but if this possibility is of interest to you or your client we would be pleased to 
present more information. We have included the Port Hudson GA showing an ESP for your 
consideration. 

b. Unit 2’s scrubber and baghouse are EXACTLY the same size as our PPGA Whelan Energy 
Center project currently under execution. Accordingly we are provided the PPGA GA for as 
correct for Unit 2. 

c. Note that in both of the above the various tanks, bins and silos have not been modified on 
the drawing to reflect actual sizing for this project. The water tank and ash bins should be 
very close but the lime silos will be much larger on these units than are shown on the 
drawing as the SO2 loadings and removal percentage requirements are very high. The 
correct silo sizings (diameter x straight wall height) for each unit are as follows, assuming 4 
days of storage in both the hydrate and pebble silos. 

i. Unit 1 - Hydrate Silo 40’ dia x 120’ straight wall. Pebble Silo 35’ dia x 11 0’ straight 
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ii. Unit 2 - Hydrate Silo 53’ dia x 150’ straight wall. Pebble Silo 47’ dia. X 130’ straight 

Our experience shows that silos of this size are difficult to fabricate from steel as the bottom 
portion of the silo is made from steel thicker than can be easily rolled. Allied therefore 
suggests that these silos be concrete and supplied by others. Please note that this is a 
change from the preliminary scope of work document sent on 9/25. 

3. The provided electrical load list and instrument list are taken from the PPGA Whelan project and are 
therefore good to assume for use for Unit 2. The loads shown will therefore be somewhat 
conservative for Unit 1. The instrument list is valid for both Units as-is. 

4. The requested emissions guarantees can be offered with no problems whatsoever. 

5. For this proposal a hydrator system is included as specified. Allied is proposing our standard design 
for this hydrator, which includes a 1 x 100% capacity hydrator system for each train. In case of 
hydrator failure, the fill line on the hydrated lime silo can be used. This avoids the significant capital 
cost associated with the addition of a second hydrator system. This approach has been successfully 
used since 1995 at Allied’s BHP&L Neil Simpson Unit 2 project and will be utilized on the PPGA 
Whelan Energy Center project that Allied is currently executing. By sizing the hydrated lime silo for 
4 days, this hydrated lime silo is truly a “1 00% spare hydrator” in effect. 

6. Baghouse sizing assumes that “net” condition operation is desired up to the gas flow rates specified 
(i.e. without derating the boilers). If this is not required the baghouses can be made to be smaller. 

Allied’s CFB scrubber represents the “next generation” dry scrubbing technology and has numerous 
advantages over spray dryer absorber (SDA) technology. Some of these advantages are: 

Performance: 

e 

0 

0 

0 

0 

Capable of achieving and guaranteeing 9 9 % ~  SO2, HCI, HF and other acid gas removal rates 
CFB scrubber can significantly increase SO2 emissions performance, if required due to air permit 
changes, for little if any additional capital costs, and can meet any foreseen changes in air permits. 
Virtually infinite turndown with the use of our patent pending flue gas recirculation system (not 
included at this time, pending definition of the low load design case) 
Ability to utilize either a PJFF or ESP as the downstream particulate control device for the same 
emissions performance 
Wet FGD equivalent performance at a fraction of the capital cost. All materials are mild steel, 
eliminating the need for expensive alloys and the associated specialty field welding 

ExDerience: 

0 

0 

o 

Only Allied has substantial North American operating experience with the CFB Scrubber technology 
Only Allied has North American experience with both PJFF’s or ESP’s downstream of the scrubber 
Only Allied can boast 30 PC fired boilers with CFB Scrubbers on a range of bituminous and sub- 
bituminous fuels. 
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Simplicitv of Desian: 

0 CFB scrubber does not require the maintenance intensive slakers as required by a spray dryer 
absorber (SDA) system resulting in lower O&M costs and higher system availability. The CFB 
design requires only a lime silo with proven gravity fed airslides to accomplish lime feed into the 
system. 
No slurries are created anywhere in the process. 
No high speed rotary or dual fluid nozzle atomizers or mechanical material handling systems are 
required as would be the case with an SDA that may possibly cause a boiler derate. 
Recirculated material stays inside the process, unlike rotary or dual fluid spray dryer. 
Ash recirculation system not subject to AI / Si abrasion as with an SDA. 
The CFB scrubber system has no stringent water quality requirements, and thus offers an effective 
way to dispose of plant wastewater streams 

0 

0 

0 

0 

0 

Operating & Maintenance Cost: 

0 

0 

e 

Lowest cost ash handling system by the Owner 
Allied's system includes an ash handling system, minimizing the BOP ash handling costs. There are 
only three (3) pick-up points per train for the Owner's ash removal system. 
Fewer wear components in the CFB technology i.e. no high-speed rotary atomizers or dual fluid 
nozzles, mechanical material handling equipment and elimination of all slurry handling equipment, 
reduces the annual cost of replacement components. 
Real experience from plants operating these differing technologies side by side on power boilers 
conclusively show an operating cost savings of one full time person per shift when compared to SDA 
as well as significant annual O&M parts and labor costs savings. 

e 
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SECTION 2 

PROCESS DESCRIPTION 

The Circulating Fluid Bed Scrubber (CFB) process represents a proven alternative to wet scrubbing. The 
process can achieve greater than 99% SOz capture on high (46%) sulfur fuels with greater reliability and 
less maintenance than either the wet or semi-dry spray dryer (SDA) systems. The process is totally “dry”, 
meaning it not only produces a dry free flowing disposal product but also introduces the lime reagent as a 
dry free flowing powder. 

Flue gas is directed into the bottom of the CFB vessel where it is 
turned upwards and passes through a grid of venturis. The lime 
reagent is introduced below the venturi level where it mixes with 
the flue gasses and gets evenly dispersed in the vessel via the 
mixing that occurs in the venturi throat. Above the venturis, cooling 
water is added which is totally independent from the introduction of 
fresh reagent and/or recirculated by-product. The CFB is 
completely empty and has no special internals that can be eroded 
or plugged. All vessel materials of construction are carbon steel. 
The utilization of reagent (calcium) is vastly improved over previous 
“dry” processes by evaporative cooling of the flue gas to within 30°F 
of adiabatic saturation and retaining the calcium in the process for an 
average of 30 minutes of contact (typically) with the SOz. Cooling 
water spray is totally independent from the introduction of fresh 
reagent and recirculated by-product. Thus a totally dry process is 
successfully applied to higher sulfur dioxide concentrations than the 
semi-dry SDA process with demonstrated performance capabilities 
equivalent to or better than the “wet” process. Improved reliability 
and availability has been achieved by eliminating equipment 
requiring routine maintenance such as ball mills, slurry pumps, 
agitators, high-speed rotary atomizers, thickeners, and sludge 
dewatering equipment. By-product that is generated as a result of 
the CFB process is collected in a downstream electrostatic 
precipitator or fabric filter. The by-product is metered from the 
collector hoppers onto airslides that are designed to recirculate back 
into the scrubber vessel. A portion of this material is diverted from 
the hoppers and flows via gravity to a product surge bin, located at 
grade, and then into the ash handling system. 

Figure 1: CIRCULATING FLUID BED SCRUBBER 
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As is shown, the CFB operates not only as a chemical reactor for absorbing gaseous contaminations but 
also as an evaporator. Surface humidity of solids within the CFB is held nearly constant by maintaining 
the introduction of water completely independent of the recirculated solids and fresh lime. This 
eliminates the potential for scaling that exists in wet and semi-dry processes. 

The excellent heat and mass transfer is achieved by maximizing the slip velocity between the solid 
particles and the flue gas (differential velocity). 

For classical or bubbling flue fluidized beds the particle velocity is very close to the main gas velocity 
with which the bed is fluidized. Therefore, the “slip” is relatively small. 

Transport reactors also operate with minimal slip 
velocity. The gas velocity is so high that the 
particles are entrained as nearly independent 
individual single particles. The particle and 
transport gas velocities differ only by the particle 
suspension velocity. Therefore the slip velocity 
is minimal. 

In the expanded circulating fluid bed scrubber 
the slip between the average solids velocity and 
the fluidizing gas is a maximum. For fluidizing 
gas velocities in between the bubbling bed and 
transport reactor and at a sufficient solid loading, 
the particles are forming chains. This creates a 
different aerodynamic resistance and allows the 
solid chains to move contrary to the fluidizing 
gas until the slip velocity is so high that the 
chains will be destroyed and the single particles will again be entrained by the fluidizing gas. That 
explains the typical pulsation of an expanded CFB where the particles are continuously tumbling within 
the gas-solid suspension. 

Typical CFB characteristics are: 

0 High mass transfer rate within the lime particles, which have an average particle diameter of 5 
to 10 microns. 

0 Extremely long solids retention time that allows high concentrations of gaseous pollutants to 
be absorbed with very efficient lime utilization. 

0 Continuous abrasion of fhe lime particle surface, removing inactive CaS04 surfaces which 
cover active lime particle cores. 

0 Operating temperatures wifh a close approach to the water dew point can be achieved which 
gives a high utilization of the reagent. 
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e Wastewater can be used for water injection, which improves desulphurization and dust 
collection. The water injection is independent from the reagent feed required for 
desulphurization. 

e The natural timdown ratio is from 100% to 60% of the volumetric gas flow rate to the scrubber. 
Operation below this can be achieved through the use of clean-gas recirculation, or other 
means (not included). 

The simplified process control effectively consists of only three major control circuits for fully 
automatic operation. This process is in principle very simple and reliable. 

e SOn Control: 
The feed of hydrated lime is controlled by the amount of SOz in the flue gas which sets the basic 
predetermined lime rate for the absorber corrected by the SOz clean gas concentration. 

The gas temperature leaving the absorber controls directly the amount of water that will be 
injected via high-pressure return flow nozzles into the bottom of the absorber. Repositioning the 
return flow valve will cause a change in the amount of water being sprayed into the CFB. 

The solids loading of the absorber control the amount of dry by-product discharged from the 
system. This is measured by the pressure loss along the absorber height and is kept on a 
constant value. The solids loading, or the hold up, divided by the solids feed (product and dust) 
gives the solids retention time of the absorber. It can be varied over wide ranges limited by the 
draft capability of the fan for the maximum value. 

e Temperature Control: 

e Solids Discharge: 

The reagent can be in the form of either powdered hydrated lime or pebble lime. For hydrated lime, the 
only equipment required is a storage bin, gravimetric belt feeder and an airslide conveyor. For systems 
that use pebble lime a hydrator that mixes the pebble lime with water would be required followed by a 
hammer or ball mill grinder to produce the proper particle size. An economic analysis of the total 
tonnage requirements and the local availability and price of these reagents will indicate which system is 
more cost effective. 
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SECTION 3 

SCOPE OF WORK 

Note: all suantities below are “Der boiler” with one AQCS train rewired per boiler. Detailed sizinq 
information for each train follows in the tables at the end of this section. 

Scrubber: 

e One (1) multiple venturi vessel with: 
o Sloped bottom with fluidization and 12” ANSI flange 
o Outlet duct to particulate collection device 
o Fabric expansion joints between the scrubber and the PJFF with liner 
o AR 400 or equal abrasion resistant steel for the venturi nozzles 
o ASTM A-514 or equal steel in high wear vessel wall areas (diverging section and 1’‘ course 

of vessel straight wall) %” thick minimum 
o From 2”d course of vessel straight wall to PJFF inlet, ASTM A-36 mild steel 1/4” thick min. 

Gas Humidification System: 

0 One ( I )  independent gas humidification system, complete with: 
o Closed top tank sized for 1 -hour supply of cooling water 
o Two (2) x 100% capacity water pumps, motors with bases 
o Back-flow control valve, solenoid operated valves and dual basket strainers 
o Water spray lanceshozzles with quick disconnects (including one spare per vessel). 
o Water piping from the inlet to the water tank to the water spray lances. 

Reagent Svstem: 

0 One (1) Lime Preparation, Storage and Feed System sized for a nominal four (4) days storage at 
MCR conditions including: 

o 1 x 100% Pebble Lime hydration system including pebble lime weigh belt, hydrator (including 
high speed pre-mixer and low speed seasoning chamber), hydrated lime grinding and 
classifying system, and hydrate lime transport system to the Hydrated Lime Silo. 

o Double discharge from silo as follows: 
Normal feed to de-aeration bin 0 

0 

e 

0 Rotary valve 

e Manual slide gate 
e Rotary valve 

Manual shut off knife gate valve 
Automatic pneumatic slide gate valve 

e Emergency feed to lime air slide 

o De-aeration bin with pneumatic single outlet slide gate valve 
o Weigh belt feeder and variable speed rotary valve to lime air slide for normal operation 
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o Airslide to scrubber main airslides 
o Note: Due to their size (see section 1) Pebble and Hvdrated Lime Silos will be made of 

concrete and therefore sumlied bv others. 

Bv-Product Recirculation & Removal Svstem: 

0 One (1) By-product Recirculation System consisting of: 
o Hopper bottom aeration 
o Hopper fluidizing air blowers and heaters, located at grade 

2 x 100% blowers 
4 heater banks (2 on + 1 for start-up + 1 spare) 

o Manual Knife Gate Valves 
o One (1) dosing valve per hopper 
o One (1) set of Overflow Discharge Pipes - inlet hoppers only 
o Expansion boots and chutes 
o Hopper level detectors -four (4) per hopper 
o Two (2) Airslide conveyors. One from each row of PJFF hoppers to the Scrubber 
o Airslide fluidizing air fans and heaters 

2 x 100% fans 
4 heater banks (2 on + 1 for start-up + I spare) 

o Airslide fluidizing air piping, valves fittings and supports 
o Two (2) Ash By-product Storage Bins per PJFF sized for a total storage capacity of 

approximately two (2) hours. 

0 Duct from Scrubber outlet to Fabric Filter inlet, including expansion joints and supports. 

0 

0 

0 

Design and supply of large bore (> 2-112”) piping prefabricated (spooled) including supports, valves, 
regulators and filters. 
Large bore piping isometric drawings. 
Supply of random length of small bore piping (no isometric or routing drawings provided). 

Primaw Particulate Collection Svstem: 

0 One ( I )  Pulse Jet Fabric Filter, consisting of: 
o One ( I )  fabric filter system of the structural walk-in plenum design with bags, cages, pulse 

pipes and pulse valves designed for continuous, automatic, negative pressure operation. 
Each compartment has 18 osy (nominal) singed, felted 2.7 denier PPS (“Ryton”) bags that 
are nominally 24”” long and 6” in diameter and of the snap band type. Bag cages shall be 
three (3) piece and have 12 vertical wires, 9 gauge minimum, and shall be of mild steel 
construction with integral venturi. The unit is sized to allow “net” operation with one 
compartment off line for maintenance. 

o Inlet and outlet manifolds, 1/4” ASTM A-36 
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0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
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ASTM A-514, or equal, abrasion resistant turning vanes at the fabric filter inlet. 
1/4" ASTM A-36 casing 
1/4" thick ASTM A-36 hoppers (60" valley angle) and tubesheet. 
Compartment inlet single blade louver (butterfly) dampers with pneumatic actuators 
Compartment outlet poppet dampers with pneumatic actuators. 
Two (2) 100% Air Compressors and receiver 
Hopper door, level detectors, poke tubes and strike plates 
Hopper heaters with thermostat controls, junction boxes and NEMA 4 control panel. 
Local instruments including thermocouples, pressure transmitters, tubesheet delta pressure 
gauges, and limit switches for position feedback on all dampers. 
Design of a control system that will interface with Owner's Distributed Control System. 
One (1) broken bag detector per compartment 
3% spare bags 
2% spare cages. 
Two Jib Cranes per unit. Hoists by others 
Grounding pads 

Access, Platforms, Galleries: 

e Design and supply of access platforms, galleries, stairs and/or ladders will be provided for all 
equipment supplied. 

Support Steel: 

o 

0 

Design and supply of the scrubber vessel and lime silo support structure to grade that will allow for 
four (4) feet of clearance from the bottom of the ash discharge flanges to grade. 
Design and supply of the PJFF supports to grade. 

Equipment Enclosures : 

o Design and supply of framing and girts for equipment enclosures for the following areas: 
o Water injection lances into the scrubber 
o Hydrator system 
o Hydrated Lime silo discharge and metering equipment area 
o Water tank 

Instrumentation and Controls: 

0 

0 

All instruments required for proper operation of the system shall be supplied. 
Logic only for system DCS control (DCS and remote I/O racks by others) 
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Painting : 

0 

0 

0 

0 

All insulated mild steel plate surfaces both inside and outside will receive no paint. 
Exposed steel surfaces, such as support steel, stub columns, clips and conduit supports will receive 
SSPC-SP6 treatment and 3 to 5 mils of a zinc rich primer, Carboline Zinc 11, or equal 
Access system (grating, stair treads) will be galvanized with painted supports and stringers. 
Field finish painting by others. 

Gas Recirculation Svstem for Low Load operation (Patent Pending): 

0 

0 Control and isolation dampers 
e 

1/4)1 A36 duct, including supports and expansion joints. 

All required instrumentation including flow measuring arrays and damper position indicators. 

Drawings, Documentation and Design Services: 

e 

0 

0 

0 

0 

0 

Erection Drawings will be provided 
Operation & Maintenance Manuals will be provided 
Design, Drawings and Specifications for the Heat Insulation and Lagging System 
Isometric drawings for large bore (>2-1/2”) piping are included. 
As-Built drawings from Customer’s redlines 
DCS F.A.T. witness test and providing typical DCS graphics 

Model Studv: 

0 1/12’ scale Plexiglas model study from the A.H. Outlet to the stack inlet. 

Frein ht: 

0 

0 

Truck freight of all supplied equipment, F.O.B. jobsite 
Trucks shall be standard size trucks 

Field Services: 

0 Without knowing the erection and startup schedule, no firm price bid can be made regarding field 
services. At this time field services are excluded and will be provided on a per diem basis. 
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Equipment Tabulation: 

Parameter Unit I 

Number of Scrubbers I 

Number of Operating Water 3 
Nozzles per Scrubber 
Scrubber Diameter (ft) 20' 

Scrubber Wall Height (ft) 80' 

Number of VenturidScrubber 7 
Number of FFs 1 

.__ 

Unit 2 

1 

3 

30' 

100' 

7 
1 

Number of Compartments per 
Fabric Filter 
No. of Bags per Compartment 

Bag Diameter (in) 

Bag Length (ft) 

Bag Material 

Gross A/C Ratio (effective) 

Net A/C Ratio (effective) 

Estimated Total Steel Weight 
(structural steel and access 
excludes purchased equipment) 
Estimated Total Steel Weight 
(plate steel -excludes purchased 
/equipment) 

Confidential Property of Allied Environmental. Not for Distribution to Third Parties 

6 6 

720 1530 

6 6 
24'"'' 24'"'' 

18 osy PPS 18 osy PPS 

2.3 : 1 2.4 : I 

2.8 : I 2.8 1 

300 tons 1000 tons 

500 tons 1400 tons 



Work By Others: 
/ENVIRONMENTAL SOLUTIONS. INC. 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 
e 

e 

e 

e 

e 

e 

e 

e 

Receiving, unloading and storage of all equipment 
Erection labor, equipment and consumables 
Design and supply of foundations, anchor bolts and grouting 
Design and supply of any elevated concrete silos and decks including Q-deck and rebar 
Design and supply of ductwork and expansion joints 
Design and supply of I.D. Fan and related subsystems 
Design and supply of stack including stack platform and test ports 
Design and supply of ash removal system downstream of Seller’s supplied surge bin outlet flanges 
and scrubber discharge flange 
Carbon Injection System, if required 
Design and supply of wire, conduit, junction boxes and all other erection materials related to 
electrical erection including cable, cable tray and/or conduit routing schedules or drawings 
Design and supply of light fixtures, convenience receptacles and welding receptacles 
Design and supply of plant communications (“Gaitronics” and similar) system, if any. 
Design and supply of lighting, receptacles, HVAC, and doors for enclosures, if required 
Design and supply of heat tracing, if required 
Design and supply of motor starters, MCC’s, switchgear, power distribution panels, and other power 
distribution equipment such a s  medium or high voltage transformers 
Design and supply of equipment removal temporary hoists 
Heat insulation, lagging, flashing and any other accessories related to I&L erection 
Field touch-up and finish painting 
Elevators 
PLC’S 
Design and supply of any DCS and/or field I/O racks and any communications interfacing hardware. 
This includes but is not limited to general DCS design, screen/graphics creation (except as noted 
above), programming, testing (including FAT) documentation. 
Design and supply of sub surface grounding system 
Demolition and/or hazardous material identification and abatement, if any 
Design and supply of fire detection/protection system and supply of emergency (UPS) power supply, 
if any 
Design and supply of continuous monitoring equipment including inlet and stack SO2 Monitors 
Lightning protection, if any, and above grade equipment grounding to sub surface grid 
Performance testing 
Securing of all permits and licenses, including engineering activities required to secure same 
Creation of turnover packages, if any 
3-D Models and 3-D CAD drawings, if any 
P.E. Stamps other than for support steel 
Spare parts, including start-up spares, (except for the quoted spare bags and cages and the spare 
water lance assemblies) 
Supplies and services which are not expressly mentioned in the scope of supplies and services 
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SECTION 4 

DESIGN and OPERATING DATA 

Design Data: 

The following “guarantee case” conditions were used for the design of each unit. All stated consumable 
type guarantees are at the below design cases. Note that emissions guarantees are valid for the entire 
specified range of inlet SO2 values. 

Notes: 1) Assumed value, or a calculated value based on assumed values 
2) Calculated from specified fuel ash / HHV @ 90% carryover 
3) Calculated at 2% SO2 conversion by weight 
4) Calculated from specified fuel F, assuming 0% removal in the boiler 

Confidential Property of Allied Environmental. Not for Distribution to Third Parties 



/ENVIRONMENTAL SOLUTIONS, INC. 

Parameter Units 

Excursion Temperature Degrees F 

Codes and Standards: 

Allied has assumed the following other design conditions which were not specified. 

Design 

400 for 30 minutes, excluding 

Design Pressure - Scrubber 
Design Pressure - PJFF 

bags and cages 

Inches W.C. 
Inches W. C. 

+ 35” I -35” 
+ 35” I - 40” 

Site Elevation 

Ambierit I arilpalimlt: I vayieas r 

Feet above Sea Level 

\A/ind I nad Cnrie 

971’ 
28.9 

Per ASHRAE 
IBC 2006 
ID- qnnc 

1 1 I ,  IU h”UU --...- 
Snow Load 
Seismic 
Volumetric Lime Density (Hydrate 

Confidential Property of Allied Environmental. Not for Distribution to Third Parties 

Code IDb LUUU 

Code IBC 2006 
LbsICu I Ft. 45 165 

I Pebble) 
Structural Lime Density 
Volumetric Dust Density 
Structural Dust Density 

LbsICu . Ft. 70 
L bs1Cu . Ft . 45 
LbsICu .Ft. 90 



SECTION 5 

PERFORMANCE AND GUARANTEES 

The following performance and consumption guarantees given by the Seller with respect to Equipment 
furnished shall be valid on if (i) the Equipment is installed by Seller or is installed by others in accordance 
with Seller’s specification; (ii) gas volumes and gas and dust characteristics are within the ranges stated in 
this proposal; and (iii) the Equipment has not been damaged by operation thereof by Buyer. The Seller’s 
consumable type guarantees are based on the guarantee conditions as described in Section 4, above. 
Corrections to the stated consumable type guarantees for off-design operating conditions will be per the 
ALLIED supplied correction curves (supplied later). 

Notes: 

1. Value represents 98% removal at the design inlet SO2 value. 

2. Please note that use of EPA Method 8 is not allowed as it is highly flawed. 
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Operatinq Data - Guaranteed: 

Parameter Units Unit I 

[I 1 

t21 

131 

t41 
151 

171 
t61 

181 

Unit 2 

Pressure Drop [51 
Scrubber Water 

Inch W.C. 16.5” 16.5” 
gpm 89 193 

Consumption [ I ]  

Hydrator Water gpm 19 42 
Consumption [GI 
Pebble Lime Consumption 

NOTES: 

PPh 15,525 33,685 

Filtered for suspended particulate at I00  mesh. Temperature range from 40 to 120 Deg. F. 
maximum chloride level is 500 ppm. 
Lime consumption assumes CaO per the following: 

121 

Instrument Air [8] 
Power Consumption 131 

0 

0 

0 

Particle Size: not greater than minus %” pebble. In addition the amount and size of fines needs 
to be defined by Owner prior to the design of the lime storage system. 
Availabilitv: 90% minimum available CaO on a dry basis per ASTM C25. 
Reactivitv: When using ASTM C110 slaking rate methodology: 

“R 30 second” temperature rise at least 30 deg C. 
“R 180 second” temperature rise at least 45 deg C. 
“Total time” not greater than 300 seconds. 

- 
- 
- 

scf none none 
Kw-h rlh r 600 783 

The guarantee value also assumes 100% hydrator conversion efficiency of CaO to Ca(OH)2 and 
creation of hydrated lime with a BET surface area of at least 20 m2/g. Once a lime sample is 
available for testing by Allied, Allied will perform a test run in a hydrator to assess actual hydrator 
performance. Adjustment to the above lime consumption values will be corrected at that time for 
actual hydrator performance. It is not possible to precisely predict hydrator performance without 
such a test. 
24-Hour Average, based on a 92 Deg F ambient and excluding non process loads such as 
ventilation and space heaters but including hopper heat loads 
Not used 
The above pressure drop is the condition when the PJFF is operating with all compartments on-line, 
with on-line cleaning. 
Hydrator water shall be potable in quality and shall have a minimum temperature of 70 deg F. 
All of the above guarantees are assumed to be liquidatable at reasonable values. If any of the 
above are “make right” or have unusual LD values, Allied reserves the right to modify the guarantees 
Allied’s scope includes provision of all required process air (service air, if any, by others). 
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/ENVIRONMENTAL soiunoNs. INC. 

WARRANTY 

ALLIED warrants that all good furnished under any Purchase Order issues shall be free from defects in 
material and workmanship within twelve (1 2) months from the date the equipment is first placed in operation 
or within thirty (36) months from delivery of the equipment, whichever is earlier. 
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SECTION 6 

PRICING 

Base Bid: 

ALLIED’S current day budgetary, lump sum price, for the scope identified in this proposal is: 

Unit I - $ 16,700,000 

Unit 2 - $ 27,400,000 

Optional Pricing: 

1 I Erection: ALLIED’S current day budgetary, lump sum price for the mechanical, electrical, and 
I&L erection scope (civil and concrete silos by others) is $17,600,000 for Unit 1 and $28,800,000 
for Unit 2. This assumes non-union labor and reasonable site conditions. Price includes Allied’s 
erection advisor(s) and field service personnel. 

Pricing Notes: 

e 

0 Pricing is escalatable. 
0 

Pricing is based on cash neutral Payment Terms, that assumes invoices for major buyout items upon 
placement of PO’S with our sub-vendors 

Price assumes “typical” commercial risk. Allied reserves the right to modify this offering for price and 
schedule once the commercial specifications are received and reviewed. Price assumes mutually agreed 
upon terms and conditions 
Price is budgetary and not valid for acceptance. 
Price does not include sureties of any kind (10% retention is assumed, however) 

0 

0 

Confidential Property of Allied Environmental. Not for Distribution to Third Parties 



TYPICAL SCHEDULE 

ALLIED Typical “High Level” Deliverables for each plant: 

General Arrangement Drawing 30 days ARO 
Process Flow Diagram 30 days ARO 
N.T.E. Load Diagram 45 days ARO 
Preliminary P&ID’s 60 days ARO 
Preliminary One Line Diagram 60 days ARO 

Start Material Delivery 
End Material Delivery 

14 months ARO 
24 months ARO 

Confidential Property of Allied Environmental. Not for Distribution to Third Parties 



N
 

N
 

m
 L 

2. 
-7

 
2 

I%
 

0
 

2 

0
 

0
 

P- 
o
 

U
 

U
 

m
 

m
 

m
 

d 
d 

d F
 

0
 N
 

r
)
 

0
 

u 

N
 

f' 
0

 
s 

d
 

0
 
9
 

0
 

0
 

d
 

N
 

x
 

N
 

2 

N
 

4
 

0
 

0
 

N
 

0
 

9
 

:: s d N x
 

m
 

0
 

0
 

". t- 
r
 

t
-
 

x
 

m
 

Q
 
0
 

W
 

Q
 
0
 

W
 

a
 

v
) 

W
 

a
 

ffl 
W

 

Q
 

v
) 

W
 

N
 

m
 

m
 

w
 

(0
 

E U 
I

I
 

a 
l

a
 

Q
 

v
) 

W
 

Q
 

ffl 
W

 

-
 --I---- 

m
 

m
 

z P
 

W
 

m L
 

3 (D
 

W
 

N
 

N
 

a
 

ffl 
w

 

Q
 
0
 

W
 



6
2
 

z
g
 

0
 

N
 

-
4
 

0
 

m
 
0
 

8 
(D

 

8 x -- 

m
 

2 -7
 

r
 

m
 
5 
I
 

N
 

0
 

m
 

d 
m

 
m

 
5 
I
 

U
 

c
 

W
 

F
 

P 

N
 

-
4
 

g
?

 

0
 

s. 
% 

8 
r
 

0
 

S
i

?
%

 

0
 
0
 

m
 

0
 
0
 

r- 
a. s x

 
r
 

0
 
0
 

9
 

e r X
 

r
 

L
 

r
 

U
 

0
 

Q
 

U
 

R
 

ffl 
w a
 

ffl 
W

 

c
 Q

J 

a m
 

y
,
t
;
 

:o w 
i 

m
 



t-4 x 

0
 

m
 

N
 

a
 

ul 
w

 

m
-

m
 

m
v

m
 

0
 
0
 

0
 

P
 

x
 

s
 r
 

.- x 

0
 

m" 



Q
 

s ti 

8 F: 8 8 

W
 
0
 
0
 

N
 

ln
 
0
 

0
 

N
 

. 
.
 

N
 

m
 

0
 

6 
n

 

N
 

N
 

-
P

 
P

o
, 

8
%

 
*

S
 

0
 

N
 

N
 

4
 

-
P

 
o, 

P
o

, 
0
 

*
s

 
0
 

m
 

1
2

 
2 

W
 

5
2

%
 

6
5

%
 

m 
r
 

0
 

m
 

T 

~~ i .-. 

E
 

I! 
U

 

ii 
LL 

0
 
0
 

ln
 

-I 

x
 

N
 

0
 

0
 

N
 

m x
 

'9
 

m 
'4

 

.-. 5 
a
 

r
 

U
 

0
 

M
 

C
 

LU 
n
 

U
 

w
-

c
 

7
-
-
-
 

u
 

R 
N

 
N

 



(D
 

;
 

U
 

I 
ln
 
0
 

g 

8 x 
(D

 
0
 

1
2

 
x 

ln
 

ln
 

N
 

N
 

2 
2 

x 

0
 

m
 

I 
I 

0
 

N
 

m
 

0
 
0
 

W
 

0
 

N
 

W
 

0
 
0
 

ln
 
9
 

8 X
 

N
 

W
 

0
 

P
 

(D
 

x
 

X
 

m
 r
 

N
 

X
 

N
 

8 r
 

U
 

0
 

Q
 

U
 

8 - - .- 
% 
r
 

a
 

U
 

v
) 

w
 

V
 

R
 

U
 

V
 

Q
 

U
 

U
 

a
 

v
) 

w
 

a
 

v
) 

W
 

a
 

v
) 

w
 

a
 

0
)
 

w
 

a
 

W
 

I
-
-
-
 

m
 

N
 



T
-
 

m
 
0
 

x 
+

 
m

 
0
 

x 

0
 

N
 

d
 

N
 

m
 

r. 
0
 

L
 
2 

(D
 

0
 
1
 

-7
 

+
 

ln 
ln 
0
 

x 
x 

N
 

a 
m r. 
N

 
ln 
N

 
m
 

0
 

0
 

2 m m x
 

T
- 

% 0
 

LL 

n
 

U. 

0
. 

v
) 

w
 

r
 

0
. 

v
) 

w
 

I$ 
I
 

e
 

-r 



ENVIRONMENTA 

Turbosorp Systems 
PJFF Systems 
Reagent Prep Systems 
Solids Handling Systems 
Balance of Equipment Supply 
Shipping & Freight 
Checkout, Start-up, Training 

1.0 Budgetary Pricinp - BPEI Response 

Included Included 
included Included 
Included Included 
Included Included 
Included Included 
Included Included 
Included included 

BPEI has developed budgetary pricing in accordance with Burns & McDonnell (BMcD) e-mail 
specification for these East Kentucky Power (EKP), Cooper Station, Turbosorp (DFGD) 
systems, and also in accordance with the scope of supply descriptions contained within the 
proposal documentation provided. As described within those documents, all systems have been 
considered as dedicated by unit, with minimal common (shared) equipment assumed at this 
time. 

Subtotal Eaubment S u ~ p l y  

(Option) Erection & Installation 

Budgetary Pricing I Coo p er Unit 1 1 Coo p er Unit 2 
I I 

$1 8,000,000 $31,500.000 

$1 6,500,000 $23,500,000 

As to projecting erection craft manhours and specific subcontractor selections, BPEI can and will 
provide this information, if required and applicable, as part of a firm proposal in response to a 
formal RFP with detailed scope of supply and site specific requirements. Lacking those detailed 
requirements, we must decline to do so at this time, for this preliminary and budgetary effort. 

We can however offer to provide preliminary and budgetary only overall construction costs, 
based upon our experience with the several Turbosorp systems already installed or in process. 
Based upon that experience, the erection and installation portion of those projects, that are 
similar to the projects being discussed here for Cooper Station, has typically been 40% to SO% of 
the overall project cost. Therefore, the construction pricing provided to BMcD for this effort is 
simply factored based upon that experience as well, and no detailed estimates have been 
performed at this time. The actual construction cost is of course subject to the final scope of 
supply, the specific site conditions encountered, the final schedule requirements, and the 
customer’s specific commercial requirements, as well as other, potential issues. 

1 



502233 Turbosorp@ Scope of Supplv 10/17/08 

Note: The purpose of this document is to provide BMcD with a defined Scope of Supply 
for the Turbosorp@ systems required for East Kentucky Power Cooper Station, Units 1 
and 2, and reflective of the budgetary pricing provided by BPEI October 17, 2008. 

8 Two (2) separate Turbosorp systems are provided by BPEI, one (1) dedicated to Cooper 
Station Unit 1, and one (1) dedicated to Cooper Station Unit 2. The baghouse systems 
and the reagent prep systems to be provided are also separate and dedicated to the 
respective Turbosoip systems, with the exceptions noted immediately below. 8 

The equipment common to both (Unit 1 & 2) Turbosorp@ systems is the following: 
0 A single pebble lime silo with 7 days storage capacity (silo & auxiliaries by others) 
0 One ( 1 )  process water tank sized for one hour storage (provided by BPEI) 
0 One (1) water injection system including two (2) high pressure water pumps and one 

(1) common spare pump (provided by BPEI) 

The equipment included bv BPEI within each Turbosorp@/Baghouse/Reagent System: 
0 

0 

Pebble lime transport systems from the storage silo to the hydration systems 
Lime hydration systems, consisting of 2 0 100% trains, and including redundant day 
bins, hammer mills, other hydration equipment, and a hydrated lime storage tank with 
24 hours capacity 
Flue gas inlet duct including expansion joints, within battery limits 
One (1) hydrated lime in,jection system including redundant blowers 
One (1) Turbosorp CDS reactor 
One ( 1 )  Pulse Jet Fabric Filter (PJFF) system with One (1) PJFF bag cleaning system 
Two (2) air slides with dosage valves for product recycle 
One (1) Turbosorp@ reactor bottom product removal system 
Two (2) product removal systems iiicluding surge bins 
Flue gas outlet duct including expansion joints, within battery limits, 
Flue gas recirculation ducts and dampers including expansion joints. 
Structural steel for support and access to equipment provided 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Equipment, systems, and supplies assumed to be provided by others: 
0 

0 Pebble lime storage 
0 

0 

0 

0 MCC and power distribution, 

0 Utilities and consumables 
0 

Booster Fans and/or ID Fans 

Product (ash) transport from the surge bins to the product silo 
Product conditioning facility (if required) including truck unloading stations, 
Air compressors for service and instrument air 

Ductwork beyond battery limits 

Facility modifications, foundations, & coiistruction 
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1. 

2. 

INTRODUCTION 
Babcock Power Environmental (RPEI) is supplying to Eastern Kentucky Power two (2) 
Turbosorp Circulating Dry Scrubbers (CDS) for the Cooper Power Station in Somerset, 
Kentucky: one for the TJnit 1 boiler and the other for the TJnit 2 boiler. The Turbosorp CDS 
removes sulfur dioxide (Sq) ,  siilfur trioxide (SO3), hydrochloric acid (HCl), other acid gases, 
and particulate from the boiler flue gas for the units. This document describes the arrangement 
of the system components and the BPEI scope of supply for the Eastern Kentucky Power 
Cooper Units 1 & 2 Turbosorp CDS systems. The Process Description, document 502233- 
120401100, describes how the Turbosoip CDS works to remove high percentages of the acid 
gases and particulate from the boiler flue gas. 

SYSTEM DESCRIPTION 
The Turbosorp CDS for Cooper TJnit 1 and TJnit 2 are shown as process flow diagrams in 
drawings 502233-123000101 and 502233-123000102. They are assumed to be downstream of 
existing Induced Draft (ID) fans for Units I & 2. (The Turbosorp CDS can also operate 
upstream of the ID fans if it provides a better arangement for the power station). The 
predominant material of construction for all major process (flue gas conveying) components is 
mild steel. 

The Turbosorp CDS includes a cylindrical reactor vessel integrated with a piilse jet fabric filter, 
air slides for product recycle, hydrated lime injection, water injection, and induced draft booster 
fans. The booster fans are downstream of the pulse jet fabric filter, and they overcome the 
increased flue gas pressure drop due to the CDS. The Turbosoip CDS includes a flue gas 
recirculation damper that opens at low loads. While they operate, the Turbosorp CDS systems 
discharge clean boiler flue gas to the stacks for Units 1 & 2. 

The Turbosorp CDS removes SO2 and other acid gases in the flue gas by reacting the acid gases 
with dry, solid hydrated lime. The hydrated lime for the Turbosoip CDS is produced from 
quick lime delivered to the site using quick lime hydrators or local suppliers deliver it fresh to 
the site. The quick lime unloading, storage, and transport facility serves both the Unit 1 and 
Unit 2 Turbosorp CDS systems. When making hydrated lime on site, the quick lime is 
unloaded from a truck or railcar and stored in a large silo in the quick lime unloading, storage, 
and transport facility. A separate quick lime hydration facility converts the quick lime to 
hydrated lime with quick lime hydrators. Redundant transport blowers pneumatically transport 
the quick lime as it feeds out of the silo to fill the quick lime day bins in the quick lime 
hydration facility. If the quick lime is a pebble lime over 38’’ (9 mm), then the pebble lime is 
crushed to be a suitable size for the quick lime hydrator as it feeds out of the silo. 

The quick lime hydration facility includes two quick lime hydrators that serve both units. Each 
is sized to treat the design coal for both of the units at the Cooper Station. It is possible to 
operate both quick lime hydrators to fill the hydrated lime day bins faster than when operating 
one quick lime hydrator. While a quick lime hydrator operates, a screw feeder feeds the quick 
lime at a controlled rate from the day bin to the quick lime hydrator. The quick lime hydrator 
converts quick lime to hydrated lime by adding water while maintaining the water to quick lime 

Eastern Kentucky Power Cooper Unit I & 2 
Turbosorp CDS System Description .3- 
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ENVIRONMENTAL 

mass ratio. As it is being made, the hydrated lime transports from the operating quick lime 
hydrator to fill either the Unit 1 or the Unit 2 hydrated lime day bin. When operating both quick 
lime hydrators, the quick lime can be transported to one day bin, or one quick lime hydrator can 
transport hydrate to one day bin, and the other quick lime hydrator can transport hydrate to the 
other day bin. The hydrated lime transport blowers include one common spare blower. 

At each Turbosorp CDS, the hydrated lime pneumatically injects from the hydrated lime day 
bin to the Turbosoi-p reactor according to the CDS SO2 removal setpoint. Each Turbosorp CDS 
includes its own hydrated lime day bin, and it includes a truck unloading station for loading 
fresh hydrated lime. There is one hydrated lime injection blower and one spare blower for each 
Turbosoi-p CDS. 

The Turbosorp CDS removes 98% of the SO2 and the acid gases from the flue gas. The 
Turbosorp reactor achieves these high removal percentages because the flue gas contacts with a 
fluidized bed of product recycle from the reaction of hydrated lime with S02. As the product 
leaves the reactor, the pulse jet fabiic filter removes it from the flue gas, and air slides recycle it 
back to the reactor at a high rate. The reactor pressure drop sets the product recycle rate to 
maintain the fluidized bed. The pulse jet fabric filter acts as a final particulate removal device 
for the Turbosorp CDS removing product to keep particulate below stack emission limits. The 
flue gas recirculation damper opens at less than 65% load to provide enough flue gas velocity to 
keep a fluidized bed in the reactor. 

Water injected in the reactor reduces the temperature of the flue gas to the best temperature for 
removing the acid gases in the reactor. It wets the hydrated lime particles exposing more 
surface area to react with SO2. However, if the reactor temperature decreases too close to the 
adiabatic saturation temperature of the flue gas, then the product becomes sticky and lumpy, and 
it will fall out of suspension in the reactor. The difference between the reactor temperature and 
the adiabatic saturation temperature is the approach temperature. The water injection system 
maintains the water injection rate to keep the reactor outlet temperature at an approach 
temperature that provides the lowest hydrated lime consumption without operating problems 
with the product. 

The water injection systern for Unit I and Unit 2 each includes a primary pump for each unit 
and one common spare pump. One common process water tank supplies water to the high- 
pressure pumps, and the pumps supply water to the water injection lances in the reactor for each 
unit. Each water injection lance includes a spill back nozzles that recycle the most of the water 
back to the process water tank. The spill back nozzle provides a fine spray of water droplets in 
the reactor. 

The reaction of SO2 and hydrated lime produces a solid product mainly of calcium sulfate and 
calcium sulfite. The product removal system removes the product from the air slides to maintain 
the air slide levels. The product discharges to a surge bin for each air slide. As the product 
discharges from the surge bins, it is pneumatically transported to the product silo with redundant 
transport blowers. There is assumed to be one common product storage facility for the Cooper 

Eastern Kentucky Powel Cooper Unit 1 & 2 
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Units 1 & 2 Turbosorp CDS systems. 
conditioned before it is loaded onto trucks for disposal. 

In the product storage facility, the product ash is 

The Turbosoi-p CDS removes most of the gaseous mercury (Hg) from the boiler flue gas. An 
activated carbon system is an option to enhance mercury removal by the Turbosoi-p CDS. The 
activated carbon system serves both IJnit 1 & IJnit 2. It includes an activated carbon unloading 
station, silo, and injection system to inject activated carbon in the inlet flue gas duct. The 
injection system includes two blowers to inject activated carbon for each unit and one common 
spare blower. 

3. SCOPE OF SUPPLY 

BPEI is supplying two (2) Turbosoip Circulating Dry Scrubbers at the Eastern Kentucky 
Cooper Power Station. One will be installed downstream of the owner’s ID fans for Cooper 
Unit 1 and the other downstream of the owner’s Cooper Unit 2 ID fans. Each will discharge 
clean flue gas to the owner’s stack for each unit. 

BPEI supplies the following components common to Unit 1 & Unit 2: 
* 
* 

e 

One (1) quick lime truck unloading, storage and transport system, 
One (1) quick lime hydration system including two (2) quick lime hydrators each 
with capacity for both Unit 1 and Unit 2, 
One (1) process water tank sized for one hour storage for both Unit 1 & Unit 2, 
One (1) water injection system including two (2) high pressure water pumps and 
one (1) common spare pump, 
One (1) optional activated carbon system with two (2) injection blowers and one 
(1) common spare blower. 

e 

BPEI supplies the following components for IJnit 1 & Unit 2: 
* 

0 

* 

e 

* 
* 

Flue gas ductwork to the Turbosorp CDS including expansion joints, within 
batteiy limits, 
One ( I )  hydrated lime day bin, 
One ( I )  hydrated lime injection system with one (1) injection blower and one ( I )  
spare blower, 
One (1) Turbosoip CDS reactor, 
One ( I )  Pulse Jet Fabiic Filter (PJFF) system, 
One ( 1 )  PJFF bag cleaning system, 
Two (2) air slides with dosage valves for product recycle, 
One (1) Turbosorp reactor bottom product removal system to transpoi-t product to 
the product silo, 
Two (2) product removal systems including surge bins and a transport system to 
transport product from each air slide to the product silo, 
Flue gas outlet ductwork including expansion joints, within battery limits, 
Flue gas recirculation duct and damper including expansion joints, 

0 

* 

e 

e 

e Two (2) booster fans. 
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A party other than BPEI generally supplies the following components, but any of these can be 
supplied by BPEI as well: 

0 Product storage silo facility, 
0 

0 

0 MCC and power distribution, 
0 Ductwork beyond battery limits. 

Product conditioning facility including truck unloading stations, 
Air compressors for service and instrument air. 
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1. XNTRODTJCTEON 
The Turbosoi-p@ Circulating Dry Scrubber (CDS) can be installed either downstream or 
upstream of the I.D. fans of a boiler. Booster fans overcome the added pressure drop from the 
CDS. The Turbosorp CDS process is described in this document. 

1.1 CDS Process Description 
The Turbosorp CDS removes the acidic constituents of the flue gas (primarily SO2 SO3, HC1, 
and HF) by reaction the acid gases with hydrated lime. The system includes the CDS reactor 
vessel, hydrated lime injection, water injection, product ash recycle and flue gas recirculation 
for operating at low loads. The solid products exiting the CDS vessel (flyash, unt-eacted lime, 
and reaction products CaSO3, CaSO4, CaCO-3, CaC12 and CaF2) are separated from the flue gas 
in the pulse jet fabric filter system and recycled to the vessel inlet at a high rate. The recycled 
product ash flow establishes a fluidized bed in the CDS reactor. The fluidized bed provides a 
high contact time of the solids with the flue gas to minimize the amount of hydrated lime used 
in the system. 

The CDS reactions are as follows: 

The CDS also partially removes mercury. Powdered Activated Carbon (PAC) injected into the 
duct upstream of the Turbosorp reactor enhances mercury removal by the system. 

Figure I is an overview of the Turbosorp CDS process. At the inlet of the CDS reactor vessel, 
flue gas passes through a horizontal duct and a 90" turn in the gas path. At this bend a flyash 
hopper collects any ash that may fall out. Once flowing in the vertical direction the flue gas 
passes through a group of venturi nozzles. The venturi nozzles accelerate the flue gas just prior 
to the injection of high-pressure water, recycled solids, and hydrated lime. The reactor acts as a 
fluidized bed, assuring maximum contact between the pollutants in the flue gas and the hydrated 
lime. The reactor is characterized by high turbulences and optimal chemical and physical heat 
and mass transfer rates. Water is added to bring the flue gas closer to the saturation temperature 
where the SO2 absoi-ption is most effective. The high dust load leaving the reactor is removed 
in the pulse jet fabric filter, bringing the flue gas particulate to the required particulate emission 
values. 
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Figure 1. Turbosorp@/CDS Process Overview 

SO2 is measured at the inlet and outlet of the CDS reactor. From these measurements, the SO2 
removal efficiency and SO2 loading is computed and varies the quantity of hydrated lime 
injected into the reactor. 

The final residue of the CDS process is a dry product, which may be landfilled or used in the 
cement industries for non-structural components. Alternately, it can also be stabilized and used 
for filling purposes in coalmines or as a concrete-like filling material for road construction. 

1.2 Sorbent Preparation and Injection 

Hydrated lime, Ca(OH)Z, is the sorbent used in the CDS process. It can be either delivered to 
the power station or made on site. If it is made on site, quick lime (CaO) is delivered to the site 
by truck or rail and subsequently hydrated before it is injected in the CDS. A storage silo in the 
railcar unloading facility receives and stores the delivered quick lime. If the quick lime is 
greater than 3/8” [9 mm], then a crusher can be included to crush the quick lime. The crushed 
quick lime is pneumatically conveyed from the silo to either of two (2) 100% quick lime 
hydration trains near the Turbosorp reactor. Each lime hydration train includes a quick lime day 
bin, weighing screw feeders, water pumps, hydrator reactor, and pneumatic conveying 
equipment. The weigh screw feeders control the rate of quick lime to the three-stage hydrator 
reactor. Within the hydrator, the quick lime is mixed with water and agitated until the hydration 
reaction is complete. Lime hydration is an exothermic reaction that yields excess water. The 
excess water is vented to the quick lime hydrator baghouse with a small amount of hydrated 
lime dust. The fine hydrated lime is pneumatically conveyed from the hydrator to the hydrated 
lime day bin for the Turbosorp reactor 
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Based on CDS chemistry demand, a speed-controlled rotary vane feeder controls the flow of 
hydrated lime from the hydrated lime silo to the CDS reactor as it is pneumatically conveyed by 
two (2) transfer air blowers. The hydrated lime control loop controls the SO2 flue gas 
concentration at the outlet of the CDS. The dosing loop is a feed forward PID controller, which 
calculates the hydrated lime demand of the reactor based on the difference between the inlet and 
outlet SO2 flue gas concentrations and the flue gas flow rate. 

1.3 Water Injection 
The injection of water and subsequent cooling of the flue gas mainly serve to set optimum 
operating conditions for the reaction of the acid gas pollutants with the basic lime sorbent 
particles. In addition to the temperature reduction of the flue gas, the addition of water leads to 
an increase in the relative humidity of the flue gas. Furthermore, the wetting of the recirculated 
sorbent in the reactor creates new and reactive surfaces accessible in the solid particles as 
product layers. When formed, the layers again become detached by this wetting. Refer to 
Figure 2 for a schematic of the mechanism. 

Figure 2. Mechanism for the Reactivation of Recirculated Sorbent 

Water lance(s) inject water into the Turbosorp reactor. There is also one (1) spare lance to 
quickly replace an operating lance. Each lance includes a high-pressure spill-back nozzle that 
atomizes the water into fine drops. Two (2) 100% high-pressure pumps increase the pressure of 
the water supply to the lances to 500 psig. The water flow control loop controls the reactor 
outlet flue gas temperature. It opens and closes the process water control valve in the 
recirculation piping from the water nozzle to the water tank to increase flow to the water 
injection lances. To adjust the controller response, the reactor outlet temperature process 
variable is adjusted for a factor of the change in the flue gas flow rate and inlet temperature. 

A process water tank is equipped with a continuous filling level measurement system and 
minimum and maximum level alarms, supples water for the Turbosoi-p water injection system. 
When the tank water level falls below a minimum set value, the power station water supply 
valve opens to fill the tank until it reaches maximum level. 
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1.4 Ash Recycle 
A large flow of product and umeacted lime collected by the baghouse is recycled back into the 
CDS by two (2) SO% ash conveying air slides. Each air slide consists of a sloped piece of 
ductwork with a thick fabric material dividing the top portion of the duct from the lower half. 
Redundant blowers provide air along the lower half of this air slide that fluidizes the solids and 
permits the flow of solids by gravity to the reactor vessel. The product recycle control loop 
controls the flow of product to maintain a reactor pressure drop setpoint. Another control loop 
biases the flow through each air slide to keep the product levels in each air slide the same. 

1.5 Ash Removal 
The product generated from the CDS is removed from the air slides by a product removal 
control loop that keeps the air slide levels below a maximum setpoint. Each air slide includes a 
product removal train that includes a variable speed rotary feeder, surge bin, and pneumatic 
transport to a common product silo. 

1.6 Flue Gas Recirculation 
To maintain a fluidized bed in the Turbosorp reactor at low loads, a portion of the flue gas 
stream downstream of the booster fans recirculates to the inlet duct of the CDS. A single flue 
gas recirculation damper modulates the flue gas recirculation rate according to a control loop to 
keep the baghouse outlet flue gas flow above a minimum setpoint. 

1.7 

As part of the Turbosorp CDS, a single (1) Low Pressure Pulse Jet Fabric Filter system removes 
particulate from the flue gas. The fabric filter system removes the large flow of recirculated 
product from the Turbosorp reactor leaving the flue gas with a particulate emission at or below 
the required emission at the stack. The particulate forms a layer on the outside of the filter bags 
that both aids in filtration and enhances S O 2  removal. 

Particulate Removal - Pulse Jet Fabric Filter (PJFF) 

The fabric filter system includes a baghouse with a number of compartments of filter bags and a 
bag cleaning air system. As the flue gas flows through the baghouse, particulate is stripped 
from the flue gas and collected in the baghouse hoppers. The hoppers include startup heaters 
and vibrators to enhance product flow from the baghouse hoppers to the air slides. 

The filter bags are periodically cleaned with air. The frequency of the cleaning pulse is adjusted 
as a function of flue gas pressure drop across the baghouse. Three (3) SO% blowers (two (2) 
operating and one (1) spare) supply compressed, dried air for filter bag cleaning. 

Each baghouse compartment also includes inlet and outlet dampers. The compartment dampers 
isolate a compartment for maintenance. The baghouse may include bypass dampers that are 
closed during normal operation. At boiler startup or severe upset conditions, the baghouse may 
be bypassed by closing the inlet and outlet dampers on all compartments and opening the 
bypass dampers to protect the bags. 
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2. BOOSTER FANS 
Two (2) SO% booster fans serve two functions for the Turbosorp CDS: 

0 They provide the motive force needed to overcome the additional pressure drop imposed 
on the flue gas path by the Turbosorp CDS. 

They allow the CDS to operate at reduced Unit loads by recycling a portion of flue gas 
from the booster fan outlet to the CDS vessel inlet, thereby keeping the solids bed in the 
vessel fluidized. 

* 

The discharges of the booster fans tie into the ductwork upstream of the stack. 

3. AIR COMPRESSORS 
The Turbosorp CDS instrument air can be supplied by a new compressed air system if the 
power station instrument air supply is not sufficient or cannot be used. The Turbosorp CDS 
instrument air system consists of two (2) 100% air compressors, one (1) 100% air receiver, one 
(1) 100% dryer, and associated accessories including filters, drains, and valves. Each oil-free 
type air compressor provides air at 100 psig and sufficient air flow for the Turbosorp CDS. 
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October 22,2008 

Design Parameter Cooper 1 
(Please verify) 

Generating Capacity 11SMW 

East Kentucky Power 
Cooper Station, Units 1 and 2 

Selective Catalytic Reduction Systems 

BASIS OF ESTIMATE 

Cooper 2 

249MW 

B&W has used the information in the table below as the basis for development of a 
current day order-of-magnitude estimate for the design, and fabrication/procurement of a 
Selective Catalytic Reduction system at Cooper Station, Units 1 & 2: 

Fuel 

Gas Temp (Full Load) 

Bituminous coal Bituminous coal 

670°F 670°F 

Inlet NOx 
110.5 klb/hr 2088 klb/hr 

0.30 Ib/mkb 0.28 Ib/mkb 
- 

NOx at Stack 
NOx Removal Efficiency 
Reagent Type 
Ammonia Storage Capacity 

0.07 Ib/mkb 0.07 lb/mkb 
% YO 

Aqueous ammonia Aqueous ammonia 
na na 

Each estimated system includes an SCR reactor with catalyst and associated fluework 
upstream of the AIG; catalyst loading system internal to the reactor; sonic horns; and 
engineering services including project management, modeling, start-uphuning, testing 
support, and training. 

~~ - ~ 

ArrangemenKonstruction Difficulty +/- Average (4) +/- Average (4) 
Outage Duration TED TBD 
Non-outage Erection Significant Significant 
Contract Award to Operation 30 months 30 months 

As directed by Burns & McDonnell, not included in pricing are the following items: 
o Ductwork to and from SCR reactor 
o Structural Steel 
o Foundations 
o Ammonia storage and supply: including tanks, pumps, dilution air blowers, and 

AFCU 
o Ammonia piping upstream of AIG 

Copyright 0 2008 The Babcock & Wilcox Company All rights reserved Page 1 



o Insulation and lagging 
o Electrical construction 
o Erection 

Also not included in estimated pricing are any boiler modifications and/or equipment additions 
necessary to attain the requisite economizer exit gas temperature at low loads; ash mitigation 
devices and modifications to ash handling systems; air heater modifications/replacement; fan 
modifications/replacement; boiledprecipitator implosion studies or stiffening; rail spur or other 
ammonia delivery infrastructure; heat tracing; foundations; SCR bypasses; instrumentation and 
controls and logic information for interface with plant systems; and spare parts. 

The development of an order-of-magnitude estimate for an SCR system is a complex process that 
involves evaluation of inany factors including the following: 

e 

e 

Process delivery challenges associated with type of fuel, type/quantity of ash unit operation 
and required guarantees; 
Arrangement necessary to support catalyst voluine requirements, existing unit equipment, 
anticipated future modifications; 
Access to work areas/constructabiLity; 
Foundations and soil conditions; 
I.D./F.D. fan capacity; 
Pressure drop increase/implosion potential; 
Air heater location/connecting ductwork; 
Steel interferencedreinforceinent; 
Span from contract award to commercial operation and acceptable outage duration; 
Type of ammonia system (anhydrous/aqueous/urea conversion). 

An engineering evaluation in anticipation of SCR installation permits development of a much 
more reliable order of magnitude estimate and helps prevent " sticker shock" when a fixed price 
is developed. 

In the preparation of this budgetary estimate, B&W has assumed the use of B&W's technical 
standards and terms and conditions of sale. 
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Bowman, Chris 

From: Krekeler, Daniel G [dgkrekeler@babcock.com] 

Sent: 
To: Bowman, Chris; Meinders, John 
cc: 
Subject: 
Attachments: EKPC Cooper SCR BUDGET Basis -3-.pdf 

Friday, October 24, 2008 11 :50 AM 

Nickey, Michael D; Hansen, Elizabeth A; Gossard, Scott A; Lind, Me1 M; Fick, Mike D 
RFQ - SCR For EKPC - Cooper Stations Unit # I  8, #2 

Chris - 
The attached document describes the basis of the following budget estimates for SCR system equipment per 
your request to Michael Nickey dated 9-25-2008 for East Kentucky Power Cooperative's Cooper Station Units # I  
and #2. 

Unit # I  SCR System per attachment, Engineering and Material 
only.. . . I "  . . . I I I . . . . " I  
Unit #2 SCR System per attachment, Engineering and Material 
only.. . . I "  ". . . . . I I I " .  . . . ~ 

. . I I I " .  . I .  . I I .$6,000,000.00 to $8,000,000.00 

. . . . . I  ".. . I I .$9,000,000.00 to $1 I ,000,000.00 

Recently, we made a visit to site to view the existing site conditions for reference to the installation process and 
costs; we look forward to an opportunity to discuss this part of the work with you at a later date. We will require a 
better understanding of the overall project in order to prepare a meaningful price for the SCR installation as well 
as the integration of this to other portions of the work. 

Further, we do not understand the basis of the "inlet" NOx conditions as provided by your request opposite our 
knowledge of the unit. While we have not done engineering to specifically review the new coals for NOx 
predictions we think the inlet NOx conditions supplied are lower than B&W would expect. Our concerns include: 

m The application of a staged combustion system on these units must consider the unit specific furnace 
geometry, burner arrangement, and fuels. Overall, these units are not particularly conducive to the 
application of staged combustion. 
The application of a staged combustion system must carefully consider additional operational 
concerns including potential increases in siagginglfouling, corrosion, carburization of high 
temperature boiler components, increase in unburned combustibles, etc. 

. 
We have therefore reviewed the costs of a system that would have inlet conditions of .46 Ibs/mmbtu on Unit #2 
and 5 0  Ibs/mmbtu on Unit #I.  Again these NOx numbers, are somewhat arbitrary and do not reflect unit data 
review or engineering to predict based on the new fuels being considered. 

With the above adjustment the price range would be as follows: 

Unit # I  SCR System per attachment, Engineering and Material 
only. ~ I ~ . , . . . I .  . ~. , . . . . . . I 1 ". . . I ,  I .$7,000,000.00 to $9,000,000.00 
Unit #2 SCR System per attachment, Engineering and Material 
only ... . . . " I _  ,.. .._ ".. ... ... ... ... $10,000,000.00 to $12,000,000.00 

Actual commercial guarantees would be negotiated within the context of a formal contract, and would include 
other factors and criteria, such as the related test methods and commercial issues related to guarantees. 

Should you have question or comment on the above/attached please give me a call or respond to this e-mail. 

Sincerely, 

10/24/2008 
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District Sales Manager 

I1499 Chester Rd., Ste 701 
Cincinnati, Ohio 45246 

ower Generation Group 

513-326-4364 [phone) 
513-326-4360 [fax) 
513-379-2038 Ccell) 

I '  I ~ ? I  1 3  , 1 / , $  

Generating Powerful SolutionsSM 

This message is intended only for the individual o r  entity to which it is addressed and contains 
information that is proprietary to The Rabcock & Wilcox Company and/or its affiliates, o r  may be 
otherwise confidential. If the reader of this message is not the intended recipient, o r  the employee 
agent responsible for delivering the message to the intended recipient, you are  hereby notified that 
any dissemination, distribution o r  copying of this communication is strictly prohibited. If you have 
received this communication in error, please notify the sender immediately by return e-mail and 
delete this message from your computer. Thank you. 

lOl24J2008 
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A Babcock Power Inc Company 

Mr. Christopher Bowman 
Development Engineer 
Burns & McDonnell Engineering 

October 17,2008 

Subject : Eastern Kentucky Power (EKP) 
Cooper Station TJnits 1 & 2 
SCR Systems Retrofit 
Budgetary Proposal 

Dear Mr. Bowman: 

Riley Power Inc. (RPI), a division of Babcock Power Inc., is pleased to submit our 
response to the subject inquiry regarding the supply of Selective Catalytic Reduction 
(SCR) Systems for Eastern Kentucky Power (EKP) Cooper Station, Units 1 & 2. 

SCR Technology 

Riley Power Inc. (RPI) has over 40,000 MW of installed SCR retrofits in the US coal-fired 
utility sector. These units have proven to be the best performing, highest NOx removal, most 
reliable, and lowest long-term repeatable emission rate units, as verified by data reported by 
the utilities to the EPA. These results are attributable to several technical features of our SCR 
systems, including: 
a) Robust and repeatable mixing technology (patented Delta WingQ) that produces a 

homogeneous mixture upstream of the catalyst over the boiler operating range; 

b) Direct anhydrous ammonia injection without the use of vaporizers and associated 
equipment, leading to lower first cost, lower operating cost, and higher reliability; 

c) Comprehensive physical flow modeling to ensure mixture uniformity, minimal ash 
layout, and operation without the need for an SCR bypass, with the proven ability to 
scale up from model results (the preliminary review has been completed for the 
proposed Martin Lake in-duct design); and 

d) In-house boiler expertise, including other manufacturers’ units, to assess boiler 
baseline conditions and address any temperature control issues (e.g., economizer 
surface modifications) and NFPA related issues, such as boiler stiffening or run back 
controls. 

An additional benefit to our customers, also attributable to our unique SCR technology, is 
the performance-to-schedule that our designs enable us to deliver: 
e) While the overall construction period for an SCR retrofit may be a year or more, the 

actual tie-in outage requirement can be less than one (1) month. 

f) RPI’s SCRs are typically commissioned, tested, and meeting guarantees within days 
of initial full-scale operation. 

63 Babeock Power Environmental h e .  
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EKP Cooper Station Information 

Limited process and performance data has been provided via several e-mails. This 
information included unit MW ratings, approximate flue gas flow rates, fuels 
information, and projected removal efficiency requirements. While significant 
consideration of the information provided has occurred, a much more detailed effort will 
be required during the formal proposal. However, the process requirements have been 
thoroughly evaluated, and found to be very similar to several successfully executed RPI 
SCR projects. 

Scope of Supply 

The scope of supply as specified by BMcD (and modified by RPIL 
* 
* 

0 Catalyst 
* 

* 

0 

0 Sonic Horns 
0 Ductwork, within battery limits 
0 Freight to Somerset, Kentucky 

SCR system w/o economizer gas bypass 
Reactor housing and internal support steel 

Associated flues and internal flow distribution devices 

System to use 19% aqueous ammonia; ammonia flow control and injection 
systems, and protection air systems included by RPI 
Internal hoists and monorails for catalyst installation and removal 

0 RPI Technology for ammonia injection 

Work provided by others as specified by BMcD (and modified bv RPI): 
0 

0 Structural Steel 
* Foundations 

Ductwork to and from SCR reactor (For “remote” SCR locations) 

nia storage and supply: including tanks, pumps, 

0 Ammonia piping upstream of 
0 Insulation and lagging 
0 Electrical construction 
0 

terminal point at ammonia flow control skids 

Erection & Installation of RPI supplied equipment 

BPEI has assumed a “typical” scope of supply for the equipment and systems to be 
provided, reflective of a conventional, hot side, high dust, vertical SCR reactor layout, 
ducted directly from the boiler economizer outlets, to the SCR, and back into the main 
preheater inlets. For the SCR assumed, ammonia flow control and injection systems, 
including protection air systems, are included as are the reactors, catalyst and catalyst 
cleaning systems. Excluded are ID or booster fans, LPA and ash removal systems, as 
well as ductwork, if required, for remote location of the SCR system. Assumed by others 
are erection and installation, all foundations, all facilities and buildings, DCS supply and 
integration, and all utilities. 

@ Babeock Power Environmental Inc. 
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Contract Award & Start Engineering MI  
Detailed Engineering & Design 
Major Equipment Procurement - PO Placement 
Material & Equipment Procurement & Fabrication 
Material & Equipment Delivery to Site 

, Construction & Installation - Site Work 

M1 -M8 
M 4 - M l l  
M4 - MI3 
M9 - M15 

I M9 - M22 

Information Requested by BMcD 

Reactor Housing Dimensions: 
Unit 1 SCR is a single reactor design, with three (3) catalyst layers (2 initial + 1 spare), 
33 (3 x I 1  arrangement) catalyst modules per layer, with an overall footprint (excluding 
platforms and sonic horns), of approximately 24’W X 40’D. 
Unit 2 SCR is a single reactor design, with three (3) catalyst layers (2 initial + 1 spare), 
64 (8 x 8 arrangement) catalyst modules per layer, with an overall footprint (excluding 
platforms and sonic horns), of approximately 58’W X 3O’D. 

Delivery Schedule & Typical Construction Duration: 

With regard to schedule, BPEI suggests consideration of the following proposed 
milestone schedule for smaller SCR projects in general: 

1 Milestone 1 Proiect Months 

I Commissioning & Tests 1 M21- M24 

While the overall construction period is typically approximately one ( 1 )  year, the tie-in 
outage requirement is minimized to approximately one ( 1 )  month. Also, RPI’s SCR 
designs are typically commissioned, tested, and achieving guaranteed performance within 
the initial weeks of operation. Lastly, the schedule shown above is “typical” or a “go by” 
useful for planning purposes - RPI has provided completed SCR systems to “fast track” 
schedules, in less time. 

Budgetary Pricing 

The budgetary price is for the delivered to site SCR Systems and Equipment 
for Unit 1, and e delivered to site SCR Systems and Equipment for 
Unit 2. As we previously explained, historically, the erection component of an SCR 
installation has been equal to 45 - 55 % of the total installed cost, obviously subject to 
many factors, including of course the final scope of work, specific site issues, and the 
ease of construction. Please note that our pricing, specifically related to metals, alloys, 
and process equipment is based upon prices quoted as currently in effect. 

Additionally, due to the time allotted and the information available, general arrangements 
have not been developed. Therefore, consideration of the placement of all equipment and 
the interconnection of that equipment is also ultimately required. Obviously the eventual 

@ Babcock Power Environmental Inc. 
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result of that work can significantly impact the cost of both the equipment as well as the 
installation required. BPEI would be happy to further assist BMcD with any or all these 
issues in the future. 

Please note that this submittal is in direct response to the BMcD W P ,  received 
September 25, 2008, via e-mail. Should there be any questions or additional information 
required, or if we can in any way assist BMcD with your review and evaluation, please 
contact us immediately. 

Please contact us directly at 508-854-3804, or e-mail to: mfreeman@babcockPower.com. 
We do sincerely thank you for this opportunity, and we look forward to working with 
BMcD and your team on these projects. 

Sincerely, 

Michael Freeman 
Proposal Manager 

@ Babcock Power Environmental Inc. 
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- 1.0 Purpose 

The purpose of this report i s  to provide information used t,o support management decisions on 
contracting strategy, budget preparation, and techniques for attracting and retaining sufficient 
critical manpower levels to meet project milestones. It i s  recognized that project scope 
definitions provided were very preliminary and I have therefore Used manhours from similar 
projects. 

Information on the following issues i s  provided; 

0 Area competing projects 

e Project order of magnitude manhour estimate 

e Project schedule and manpower load 

e Craft productivity opinion 

0 Union craft rates / all in rates 

0 Non-Union craft rates / all in rates 

0 Worker source 

1.1 Area Information 
The project site, on a branch of the Cumberland River, i s  near Somerset, Kentucky. 

Cities with significant population and their approximate distance from the site; 

Distance 
81 Miles 

City 
Lexington, KY 

Population 
268,000 

Louisville, KY 557,000 134 Miles 
Knoxville, TN 180,000 102 Miles 
Bowling Green, KY 52,000 11 1 Miles 
Pulaski County, KY 59,200 

1.2 Worker Source - Non Union: 
Approximately 60% to 70% of the skilled mechanical trades will be from the gulf coast. 
The civil trades, semi-skilled, and non-skilled crafts will be hired locally. 

The competition for non union skilled workers i s  on projects nationwide. The rebuilding 
of hurricane damage, oil refinery expansion, power generation, infrastructure, and 
government installation projects are exceeding supply by 25% in the gulf coast and is  
not expected to decline until after 2012. 70% to 80% of the non union contractors are 
experiencing skilled manpower shortages. These conditions have raised worker pay 
packages dramatically in recent years. Escalation has been 10% per year. 

Workers are demanding and are getting work schedules of 6-10’s, incentive pay, and 
per diems of $75 to $125 per day. 
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Presently the average 2008 rates of pay at the chevron refinery project in Pascagoula, 
Mississippi i s  as follows; 

Pipefitter $27 per hour 
Welders $30 per hour 
Electricians $27 per hour 
Civil trades $25 per hour 
Ironworkers $27 per hour 
Painters/lnsulators $22 per hour 
Laborers $20 per hour 

Additionally; 
$75 to $100 per day x 7 dayslweek per diem i s  paid to all workers. 
$1 per hour safety incentive 
$2.50 per hour welder quality incentive 
6-10’s schedule with time and one half for overtime in excess of 40 hours 
per week 
A completion bonus i s  under consideration 

a 

m 

I .3  Worker Source: Union 
There are 25,000 members belonging to the various building trades unions in Kentucky, 
as reported by Larry Roberts, President of the Kentucky Building Trades located in 
Frankfort. 

The union locals serving the Cooper Station are as follows (see Attachment. 1); 

Boilermakers 40 Loui svi l le 700 
Pipefitters 452 Lexi ngton 450 
Ironworkers 70 Louisvi lle 800 
Electrician 369 Louisvi lie 1200 
Millwright 1031 Louisville 1350 
Insulator 51 Louisville 850 
Operators 181 Louisville 5000 
Laborers 576 Louisville 2000 
Carpenters 1650 Louisville 2000 

- Craft - Local Location Members 

It is  estimated the unions market share for industrial work is  40% and 
commercial work i s  1 5% statewide. Presently all locals are reporting full employment, 
For example, Local 40 Boilermakers have 200 members working out of state, whereas 
the IBEW local 369 has 100 travelers supplementing their local members. 

1.4 Attract and Retain 
Research has concluded that the top 5 conditions to attract and retain a skilled 
workforce as; 

0 Wage and pay package 
0 

0 

0 Safe work site 
0 

Fringe benefits (medical insurance & savings plan) 
Continuous employment throughout the year 

Worker respect from employer and owner 

1.4.1 - Union 
0 The union pay packages of wage and fringe benefits are relatively stable 

compared to the nan union practices. 
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0 

0 

0 

Wage and fringe rates for each local and the existing contract duration are 
shown on Attachment 1. 
Escalation i s  estimated at $1.20 to $2.00 per hour, depending on the craft, 
for each year beyond the contract termination. 
Escalation for each craft i s  different because of supply and demand. The 
overall average i s  4.5% per year on total package of wage and fringe(see 
attachment 2A Et 2B). The national average for 2002 thru 2007 was 4.2%. 
It i s  recommended the following incentives be paid; 

a) Per diem / Subsistence of $40 per day worked for workers whose 
permanent residence i s  more than 40 miles from the site. This is  in 
lieu of any unions contract stipulation. 

b) 5-10’s pre-outage schedule. I would start the project on 4-10’s. 
c) Safety incentive of $.75 per hour accrued for zero recordable 

weeks worked. 

0 

1.4.2 - Non Union 
0 The 2008 non union pay package for each classification i s  shown on 

Attachment 3. 
Escalation i s  8% per year which includes work thru the first half of 2012. 
Incentives which are presently given to attract and retain workers are as 

0 

0 

follows; 
a) Per diem of $100 per day, paid 7 days per week for out of town 

workers and $50 per day for local workers. 
b) 6-10’s pre-outage schedule with time and a half pay for over 40 

hours per week. 
c) In Et Out travel pay of $500 per out of town worker. 
d) Safety incentive of $.75 per hour accrued for zero recordable 

weeks worked. 
e) Completion bonus accrued at $1.50 per hour worked and paid i f  

the worker completes his agreed to term of employment. 
It is  important to recognize the non-union skilled workers “follow the 
money” 

0 

2.0 Competing Projects 

A time scaled barchart of competing projects i s  shown in Attachment 4. 

In these turbulent economic times it i s  difficult to predict with any certainty which projects 
are funded and will go forward. 

Project activity as known today i s  expected to keep full employment thru 2012 for both the 
union and non union workers. 

Expected spending for industrial facilities in the US.  i s  $270 Billion thru 2010. This equates to 
a national shortfall for critical skilled crafts thru 2010 a follows: 

Boilermakers <20%> 
Ironworkers < IO%> 
Pipefitters <21%> 
Electricians 44%> 

A shortfall in the construction industry does not mean a lack of available people, but rather a 
lack of trained, skilled, and productive workers. 
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Some “mega-projects” 
Owner 

ConocoPhi lli ps 
BP 
Pea body 
KCPL 
Sinclair 
Basin Electric 
Ameren 

in the Midwest are; 
Location 

Wood River, IL 
Whiting, IN 
Marissa, IL 
latan, MO 
Tulsa, OK 
Selby, SD 
MO ti. IL 

Description Complete 
$4 Billion Expansion 201 2 
$6 Billion Expansion 201 4 
2 x 850MW CFB 201 2 
1 x 850MW CFB 201 0 
$1.4 Billion Coker 201 2 
1 x 750MW CFB 2014 
$1 .I Billion AQCS 201 3 

3.0 Proiect Manhour Estimate 
The scope of this project is very preliminary and therefore the manhours are to be considered 
“order of magnitude”. 

3.1 Manhours 
Manhours for work activities from three similar projects are summarized on Attachment 
5. These have a productivity rate of 1.2. Total craft manhours are estimated to be 
750,000. 

3.2 Pre-Outage / Outage 
Attachment 6 shows the manhour split between pre-outage and outage work, for each 
major craft and the corresponding average workers per day load. It i s  expec.ted peak 
loading will be; 

Pre-Outage 
Outage 

21 0 workers per day 
190 workers per shift x 2 shifts 

3.3 Craft Pay Rates I All in Rates 

3.3.1 Union Rates 
Attac.hment 2 shows the calculations for the project average rate of wage Et 
fringe, escalation, premium pay for 5-10’s pre, 7-10’s outage, and incentives. 
Contractor costs are then added to achieve an “all-in” rate. 

The all in union rate i s  $100.55. 

3.3.2 Non-Union Rates 
Attachment 3 shows the above listed cost components. 

The Non-Union total “a[[ in” rate i s  $1 12.45 per hour. 

4.0 Proiect Schedule 

The preliminary schedule shown on attachment 7 was developed principally to determine peak 
manpower loading. Activity logic was considered for each work item. 

The outage schedule i s  affected by crane access and limiting capacity. 

It i s  estimated that 20 pieces of duct, each weighing 40,000 lbs will be set during the outage. 
Certain pieces will have to be set at a 150’ crane radius, which i s  limiting the duct size. 

Other preceeding activities of abatement and demo hold off the setting of ductwork until week 
6. 
It i s  my opinion the outage schedule will be 10 weeks. 
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5.0 Constructability 

This site presents some challenges for crane access and placement, thus affecting the 
schedule. A detailed constructability study i s  recommended after the scope has been 
developed further. During the out,age 1 -M2250 will be staged soiltheast of the existing 
precipitator for duct lifts and tie-ins. Leveling and rock build up will be required on the south 
side of the new duct for crane travel. Crane mats will be required to protect underground 
piping. 

Crane and truck access must be provided on the east end of the new scrubber. 2- M2250’s will 
be required pre-outage. Crane capacity with 200’ of boom is: 

60’ Radius - 165,000 Lbs. 
100’ Radius - 82,000 Lbs. 
160’ Radius - 37,000 Lbs 

Crane costs have escalated drastically over the last two years due to unprecedented demand. 
2008 costs for an M2250 Series 3: 

Bare rent (1 76 hrs/mo) $50,000 / Mo 
Fuel $32 per hour 
Maintenance $2,000 / Mo 
I nsiirance $3,000 I Ma 
Assembly and knock down $315,000 

Escalation 
Freight in & out $1 00,000 

15% to 20% per year 

6.0 Productivity Opinion: 

My experience working with the union trades in the area has resulted in good craft 
productivity. 

Most issues affecting productivity are contractor management failures and lack of skilled 
manpower. Refer to best practices in the summary. 

The factors used for estimating are based as a multiplier of the gulf cost standards. The results 
in recent years on large industrial projects have the multiplier at 1.2 times standards for the 
best experiences. I would expect productivity factors at; 

- Craft Union Non-Union 
Piping 1.3 x G.C.S. 1.5 x G.C.S. 
Electrical 1.2 x G.C.S. 1.2 x G.C.S. 
Boilermaker 1.2 x G.C.S. 1.3 x G.C.S. 
Structural 1.3 x G.C.S. 1.3 x G.C.S. 
Millwrights 1.4 x G.C.S. 1.4 x G.C.S. 
Civil 1.2 x G.C.S. 1.2 x G.C.S. 

7.0 Summarv 

7.1 Incentives 

7.1.1 Per Diems 
Non-union: most skilled crafts will be from out of state. Their costs for living out of 
town i s  $50 to $70 per day. The standard per Diem i s  $100 per day paid 7 dais per 
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week. Local hires are paid $50 per day. The difference between cost and paid amounts 
i s  looked upon by the worker as tax free wages. 

Union: Most local agreements do not require travel and living subsistence pay. The 
national agreements, i.e. NMAPC, do not require payment for travel and living. 
However, it i s  recommended a $40 per days worked subsistence be paid for workers 
who travel more than 40 miles to the site. 

7.1.2 Travel Pay 
Non-union: For workers who are not local hires, a one time $500 in and out travel 
payment i s  expected today. 

Union: Not Required. 

7.1.3 Overtime 
Non-union: 6-10’s expected. 
Union: 5-10’s i s  recommended 

7.1.4 incentive Pay 
Non-union: Safety bonus of $.75 per hour accrued for zero recordable weeks worked. 
Completion bonus of $1.50 per hour accrued for satisfactory completion of 
employment. 

Union: Safety bonus of $.75 per hour accrued for zero recordable weeks worked. 

7.1.5 Safety 
The jobsite safety program must be a serious undertaking totally supported by the 
owner, construction manager, and direct hire contractors. 

Zero recordables must be the stated goal. 

A mandated substance abuse policy with pre-employment, for cause, and random 
screening must be implemented. 

I recommend the adoption of the owner’s policy or the contractors after a 
comprehensive review of the content, in lieu of using the substance abuse screening 
programs presented by the unions. 

Tight substance abuse control i s  the basis for jobsite safety excellence. 

7.2 Constructability 
It i s  recommended a project constructability study be performed after the work scope 
determination i s  nearly complete to optimize cost and schedule. 

This jobsite i s  complex due to the limited areas for staging, fabrication and assembly, 
transporting and rigging of components. These limiting factors will impact the project schedule 
and outage duration. 

7.3 All In Rates 
It i s  expected that sufficient manpower can be attracted and retained using the incentives 
presented. It i s  possible, with an economic downturn, that overtime, per diems, and 
completion bonuses may be reduced or not be required at all. 
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Labor escalation would be in the 4% to 5% per year range. 

The 12% contractor overhead and profit factor on all costs except subcontracts, contemplates a 
fee type contract with labor costs reimbursable. A lump sum contract markup would be in the 
18% to 22% range, including contingency. It i s  very unlikely you would find contractors to bid 
lump sum in the ciirrent market. 

7.4 Union Aereement 
Even after the unions have lost over 80% of the market share, it s t i l l  takes a great deal of skill 
to manage the work force on a union job. Owners and contractors must encourage the adoption 
of business principles by the unions rather than the same old politics to manage union 
enterprises. 

There are national union agreements such as the NMAPC, General Presidents, and NCA that 
address most of the problems of the past but it takes the managing cont.ractor to exercise 
control and utilize the content of those agreements to manage the jobsite. 

I recommend the NMAPC agreement for your project. This is  a national agreement which has all 
crafts bound to the same agreement and language regardless of their present membership in 
the AFL-CIO Building Trades. The owner or construction manager can apply for the agreement 
or your bid documents can stipulate each contractor to be in possession of the agreement. 
Contact yww, NMAPC.orq. 

7.5 Best Practices 
It has been my experience that the following best practices will have a positive influence on 
productivity; 

1. The contractor must be committed to the zero injury culture and techniques. The CII 
has recognized a correlation between poor productivity and poor safety performance. 

2. Detailed planning and scheduling by the contractor. This must be a serious effort. The 
plan must run the job. The contractor must have these resources. 

3. Timely delivery of materials and equipment. 

4. Minimize engineering and fabrication changes. 

5. Alcohol and substance abuse testing, including random. 

6. Timely delivery of engineering and technical information. 

7. The contractors must provide ample tools and equipment. 

8. The contractor must have experienced and competent staff and supervision. 

9. The contractor must control the labor on site. Utilize and understand the labor 
agreement management article to i t s  fullest extent. 

10. Control work jurisdiction between the crafts. 

11. Negotiate a crew mix within the crafts using apprentices. 

12. Avoid saturated manning and high work density. 
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13. Avoid shift work and overtime. 

14. Promote craft ownership in the project. This begins with the safety initiative. 

15. Minimize worker turnover. A 10% increase in turnover results in a 2.5% increase in labor 
costs plus productivity and safety impacts. 
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Exhibit 5a 

Cooper Power Plant Retro-fit Project 
Vicinity Map 

East Kentucky Power Cooperativt 
4775 Lexington Road, PO Box 707 - Winchester, Kentucky 40392 

Scale. 1" = 2 miles Phone (859)744-4812 www ekpc c w p  Fax (859)744-6008 









Exhibit 6 

Cooper Station Unit 2 AQCS System 
Estimated Annual Operating Costs 

November 2008 

Annual ExDense 

Interest 

Depreciation 

Taxes and Insurance 

TIER 

O&M 

Total 

$ 19,440,000 

18,000,000 

576,000 

8,748,000 

20,777,696 

$ 67,541,696- 
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COMMONWEALTH OF KENTUCKY 

BEFORE THE PUBLIC SERVICE COMMISSION 

IN THE MATTER OF: 

THE APPLICATION OF EAST KENTUCKY POWER 
COOPERATIVE, INC FOR A CERTIFICATE OF 
PUBLIC CONVENIENCE AND NECESSITY FOR THE ) CASE NO. 2008- 
CONSTRUCTION OF AN AIR QUALITY CONTROL 
SYSTEM AT COOPER POWER STATION 

) 
) 

) 
1 

DIRECT TESTIMONY OF ROBERT M. MARSHALL 
ON BEHALF OF EAST KENTlJCKY POWER COOPERATIVE, INC. 

19 Q. Please state your name, business address and occupation. 

20 A. My name is Robei-t M. Marshall and iiiy business address is East Kentucky Power 

21 Cooperative (EKPC), 4775 L,exington Road, Winchester, Kentucky 4039 1. I ani 

22 President and Chief Executive Officer. 

23 Q. Please state your education and professional experience. 

24 A. I received a bachelor of science degree in civil engineering from the Cleinson 

25 University. I also completed a prograin in management development from the 

26 Harvard Business School. I have been employed in the utility industry for thirty- 

27 nine years, serving in a variety of inaiiageinent positions at Florida Power & Light 

28 and as President and CEO at Coosa Valley Electric Cooperative in Alabama. I 

29 was President and CEO at Owen Electric Cooperative for about seven years. 

30 Q. Please provide a brief description of your duties at  EKPC. 

3 1 A. As CEO, I ani responsible for maiiaging the Cooperative’s business on a day-to- 

32 day basis. I develop and recommend to the EKPC Board of Directors (“Board”) 

1 



1 

2 

3 

4 

5 

6 

7 

8 

9 Q. 

io  A. 

11 

12 Q. 

13 

14 A. 

1s  

16 

17 

18 

19 

20 

21 

22 

23 

EKPC’s objectives and policies, short- and long-range plans, and annual budgets 

and work plans. I administer the Board’s approved wage and salary plan, 

authorize prudent investnients, administer the budget, implement policies, plans 

aiid programs established by the Board, ensure aii appropriate organizational 

structure, negotiate contracts, aiid subinit periodic and special reports to the Board 

on operations, financial issues, budgets, power supply, rates, construction, and 

other areas. This is just a sampling of the responsibilities established for the 

President and CEO iii EIQC Board policy. 

What is the purpose of your testimony? 

The purpose of my testiiiiony is to provide a high level ovei-view of why EIQC is 

seeltiiig this Certificate of Public Convenience and Necessity (“CPCN”). 

Why is EKPC seeking a CPCN for an Air Quality Control System (“AQCS”) 

at Cooper Station? 

EKPC filed a Consent Decree with the United States Eiiviroiunental Protection 

Agency (“EPA”) that the Court entered on September 24, 2007. In the Consent 

Decree, the EPA gave EIQC the option to either install and continuotisly operate 

NO, emission controls and SO? emission controls at Cooper Unit 2 by December 

3 1, 20 12 and June 30, 201 2, respectively, or retire and permanently cease 

operation of Dale Units 3 and 4 by December 31, 2012. EIQC has a third option 

to retire Dale Units 3 and 4 by December 3 1, 2012 and repower those units by 

May 3 1, 201 4. EKPC, with coiisultiiig support fiom Bums RL McDoiiiiell, 

evaluated its options to comply with the Consent Decree requirements and has 

concluded its best alteixative is to install and continuously operate NO, and SO2 

2 



1 

2 

3 Q. 

4 A. 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 Q. 

is A. 

16 

17 

18 Q. 

19 

20 A. 

21 

22 

23 Q. 

eniissioii controls for Cooper Unit 2. Therefore, EISPC is now seeltiiig a CPCN 

for the needed facilities from the Kentucky Public Service Commission. 

How will this proposed course of action benefit EKPC’s members? 

By installing an AQCS at Cooper Unit 2 and keeping the Dale itnits in service, 

EKPC will preserve valuable baseload generation to serve its members. Cooper 

Station is a proven geiieration asset for the EKPC system. Continued 

environmentally compliant operation of this unit has immense value to tlie EKPC 

members. Dale Station Units 3 and 4 are proven baseload generation assets to tlie 

E1-C system as well. Shutting these units dowii would cause ecoiioinic 

hardships on tlie EKPC inembers and create transmission and voltage operational 

issues on tlie Central Kentucky transmission system. By preserving proven 

baseload geiieratiiig units, EISPC reduces its dependence on outside markets and 

Kentucky’s dependence on out of state generation resources. 

What studies did EKPC conduct to determine this course of action? 

A complete discussion of tlie studies to deteiniiiie tlie need and project 

alternatives is contained in tlie Prepared Testimony of Julia J. Tuclter, attached as 

Application Exhibit 9. 

Once EKPC chose to construct an AQCS at Cooper Station, how was the 

proposed technology selected? 

A consulting engineer was selected and evaluatioiis were performed to develop 

and compare alternative systeiiis. This will be further discussed in tlie Prepared 

Testiinony of John R. Twitchell, attached as Application Exhibit 10. 

How does EKPC intend to finance the proposed facilities? 
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1 A. 

2 

3 

4 Q* 

5 

G A. 

7 

8 Q. 

9 A. 

EKPC’s plans to use Rural Utilities Service fiiiaiiciiig for these facilities are 

discussed in the Prepared Testimony of David G. Earnes, attached as Application 

Exhibit 8. 

Do you believe that the proposed AQCS facilities are the most prudent way 

for EMPC to meet its identified environmental obligations? 

Yes. I believe that these facilities are the best way for EKPC to meet that 

identified need. 

Does this conclude your testimony? 

Yes, it does. 
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COMMONWEALTH OF KENTUCKY 

BEFORE THE PUBLIC SERVICE COMMISSION 

IN THE MATTER OF: 

THE APPLICATION OF EAST KENTIJCKY POWER 
COOPERATIVE, INC. FOR A CERTIFICATE OF 
PUBLIC CONVENIENCE AND NECESSITY FOR THE ) CASE NO. 2008- 
CONSTRUCTION OF AN AIR QUALITY CONTROL, 

) 
) 

1 
SYSTEM AT COOPER POWER STATION 

A F F I D A V I T  

STATE OF KENTUCKY ) 

COUNTY O F  CLARK ) 
) 

Robei-t M. Marsliall, being duly swoiii, states that lie tias read tlie foregoing 

prepared testimony and that lie would respond in the same maimer to tlie questioiis if so 

asked upon taking the stand, and tliat tlie matters aiid tliings set foi-th therein are true aiid 

Subscribed and swoiii before me on this /2 % day of November, 2008. 

@ L W  
Notary Public 

My Coiiimission expires: 
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COMMONWEALTH OF KENTUCKY 

BEFORE THE PUBLIC SERVICE COMMISSION 

IN THE MATTER OF: 

THE APPLICATION OF EAST KENTUCKY POWER ) 
COOPERATIVE, INC FOR A CERTIFICATE OF 
PUBLIC CONVENIENCE AND NECESSITY FOR THE ) CASE NO. 2008- 
CONSTRUCTION OF AN AIR QUALITY CONTROL 
SYSTEM AT COOPER POWER STATION 

) 

) 
1 

DIRECT TESTIMONY OF DAVID G. EAMES 
ON BEHALF OF EAST m N T U C K Y  POWER COOPERATIVE, INC. 

18 

19 Q. 

20 A. 

21 

22 

23 Q. 

24 A. 

25 

26 

27 

28 

29 

30 

31 

32 Q. 

Please state your name, business address and occupation. 

My iiaiiie is David G. Eaines aiid iiiy business address is East ICeiitucky Power 

Cooperative (EKPC), 4775 Lexington Road, Wincliester, Kentiicky 4039 1. I ain 

Chief Financial Officer for EICPC. 

Please state your education and professional experience. 

I received a Bachelor’s degree in Eiigiiieeriiig froiii Nortlieasteni University iii 

197 1 and a Master’s degree in business Adiiiiiiistratioii in 1976 froiii tlie 

University of Michigan. I am a licensed professioiial eiigiiieer and a certified 

public accountant in tlie Coiniiionwealtli of Kentucky. In addition, I have 

attended and participated iii several semiiiars and supplemental traiiiiiig courses 

over the years. I have been employed by EKPC since Jarrrrai-y 1979 and have 

occupied my cm-eiit position withiii tlie EIQC organization since September 

1985. 

Please provide a brief description of your duties at EKPC. 
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1 A. 

2 

3 Q. 

4 A. 

5 

6 Q. 

7 

8 A. 

9 

10 

11 

12 Q. 

13 A. 

14 Q. 

15 A. 

16 

17 

18 

19 

20 Q. 

21 A. 

22 

23 

I am responsible for all aspects of finalice, accountiiig, perfoiiiiaiice measures and 

risk manageinent at EISPC. 

What is the purpose of your testimony? 

The purpose of iny testimony is to explain liow EISPC is goiiig to finance the 

capital costs of this project and liow EISPC plans to recover the costs. 

Has EKPC purchased any equipment or made any financial commitments to 

equipment for this project? 

No purchases or coininitineiits for equipiiient have been made. Altliougli Buiiis & 

McDoixiell has collected vendor input for project estimate purposes, requests for 

fonnal vendor proposals for tlie design, manufacture and iiistallatioii of tlie 

pollution control equipnieiit must be issued in early 2009. 

How will EKPC finance the construction of this facility? 

EKPC will seek Rural Utilities Service (“RUS”) funding for this project. 

Is the cost of this project included in EKPC’s current rate case? 

No, tlie cost of this project is not included in EISPC’s application for a general 

rate increase (Commission Case No. 2008-00409.) However, we believe this 

project is eligible for recovery in EKPC’s eiivironineiital surcharge. EKPC will 

file an application with tlie Commission for approval of an ainendnieiit to its 

enviroixneiital coinpliaiice plan and eiiviroimeiital surcharge in 2009. 

What will be the financial impact of this project for EKPC? 

Based on EKPC’s forecasted 201 1 revenue from nieinbers, tlie aimual financial 

impact of this project represents an increase of approxiiiiately 7 percent in 

inember revenue. 
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1 Q. Does this conclude your testimony? 

2 A. Yes,  it does. 
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DIRECT TESTIMONY OF JULIA J. TUCKER, P.E. 
ON BEHALF OF EAST KENTUCKY POWER COOPERATIVE, INC. 

11 
12 

13 

Q. Please state your name, business address and occupation. 14 

A. My name is Julia J. Tucker and my business address is East Kentucky Power 1s 

Cooperative (EKPC), 4775 L,exington Road, Winchester, Kentucky 4039 1. I am 16 

Director of Power Supply Planning for EKPC. 17 

18 Q. Please state your education and professional experience. 

A. I received a Bachelor of Science Degree in Electrical Engineering froin the 19 

University of ICentucky in 198 1. I received my Professional Engineer license 20 

21 fi-om the State of Kentucky (Registration No. 15532) in 1988. I completed 18 

hours towards a Masters of Business Administration degree. I have maintained 22 

my Contiiiuing Education requirements for my P.E. license. I have been 23 

24 employed in various engineering, planning, and management roles with East 

Kentucky Power for over 23 years. 2s 

Q. Please provide a brief description of your duties at EKPC. 26 

1 



1 A. 
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3 
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s Q. 

6 A. 
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8 

9 Q. 

io A. 

11 Q. 

12 A. 

13 

14 

1s  

16 

17 

18 

19 

20 

21 Q. 

22 A. 

23 

I am responsible for all generation / resource planning fuiictioiis at East Kentucky 

Power, iiicluding generation dispatch, mid-term planning, long tenn resource 

planning, coiitiiigeiicy plaiming, load forecasting, load research and deniaiid side 

planning. 

What is the purpose of your testimony? 

The purpose of my testimony is to explain how EI-C reached the conclusion that 

the installation of a new Air Quality Control System (“AQCS”) at its Cooper 

Station is the most prudent course of action for EKPC. 

Are you sponsoring any exhibits in this proceeding? 

Yes. I am spoiisoriiig Application Exhibit 3, CoapedDale Study Report. 

Why did EKPC evaluate adding an AQCS at the Cooper Station? 

As Mr. Marshall references in his Prepared Testimony, EKPC filed a Coiisent 

Decree with the Eiivironniental Protection Agency (“EPA”) that tlie Court entered 

on September 24, 2007. hi the Consent Decree, the EPA gave EISPC the option 

to either install and continuously operate NO, emission controls and SO;! emission 

controls at Cooper TJiiit 2 by December 31, 2012 and June 30, 2012, respectively, 

or retire and pennanently cease operation of Dale Units 3 and 4 by December 3 1, 

2012. EI-C has a third option to retire Dale TJiiits 3 and 4 by December 3 1, 

2012 and repower those units by May 3 1, 2014. As a result of the Consent 

Decree requirement, EKPC initiated a study to evaluate these options. 

What alternatives and scenarios did EKPC consider? 

EKPC looked at a number of different options in meeting tlie obligations of tlie 

Consent Decree. EKPC considered both wet and dry flue gas desulfurization 

2 
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10 

11 

12 

13 

14 

1.5 Q. 

16 A. 

17 

18 

19 

20 

21 Q. 

22 A. 

23 

systems at Cooper Station for Unit 2, or both Units 1 and 2. EICPC also 

considered repowering Cooper Station with a Circulating Fluidized Bed (“CFB”) 

coal unit. EKPC corisidered retiring Dale Units 3 and 4, retiring the entire Dale 

Station, repowering Dale Units 3 and 4 with a Coinbiiied Cycle unit (two different 

configurations), and repowering Dale Units 3 and 4 with a CFB coal unit. Details 

and results of this study can be found in Application Exhibit 3, CoopedDale 

Study Report. EKPC retained B L I ~ ~ S  & McDoiviell Coiisultiiig Engineers (“BuM~s 

& McDoimell”) to develop the cost estimates and operating characteristics for 

each of the alteiiiative scenarios considered. EKPC developed market and fuel 

price outlooks based on a blend of data from inultiple sources. EKPC modeled a 

wide range of market aiid ftiel price scenarios, as well as a range of future 

eiivironniental cost scenarios. EKPC coiisidered the iiiultiple risks associated 

with fiiel prices aiid availability, market prices and availability, equipiiient prices 

aiid availability and future enviroimieiital coinpliaiice costs. 

What were the results of EKPC’s economic analysis? 

Based on the economic analysis as shown 011 Page 39 of Application Exhibit 3, 

retiring Dale Station, repowering Dale Station and scrubbing Cooper Station were 

all within a reasonable range of expected financial outcomes. There was less than 

10 percent difference in the total twenty-year Net Present Value (NPV) cost of the 

cases, and 110 clear choice could be made with only the economic evaluation. 

What other factors did EKPC evaluate? 

111 addition to the ecoiioinic evaluation, EICPC considered various operational and 

future enviroimieiital regulation risks. Operational and power supply concei-ris are 
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16 Q. 

17 A. 

18 

19 

20 

21 

22 

23 

iilhereiit with all of tlie alternatives considered, and adversely affected soiiie 

alternatives more than otliers. Since EKPC is currently in need of additional 

baseload capacity, retiring Dale Station would exacerbate that problem, inaltiiig 

that alternative less viable. Even in today’s market, coal prices are more stable 

and availability less volatile than for iiat~iral gas, so the natural gas repowering 

alternatives were less attractive. However, operational coiicenis did iiot clearly 

distinguish any of tlie alteiiiatives. As for future eiivirormierital regulation risks, 

EKPC is coiiviiiced that additional enviroru-nental requirements, such as Best 

Available Retrofit Teclviology (“BART”), as described in the Prepared Testimony 

of Jolvi R. Twitchell, will apply to Cooper Station in the future. There are no 

currently proposed regulations that would require the retireinent of Dale Station, 

or would require EKPC to pursue any of the otlier alteniatives which were 

evaluated, except for tlie Cooper Station eiiiissioii controls. After analyzing these 

additional concenis, EKPC identified tlie expected future environmental 

requireinents as tlie detei-mining factor in the coiisideratioii of tlie alternatives. 

What were the overall conclusions of your analysis? 

Given that economics and operatiorial impacts were similar for all alternatives, the 

deciding factor became EKPC’s coiiclusioii that Cooper Station would have to be 

modified for fui-ther emission control in tlie fhture, regardless of tlie otlier factors 

in this study. By iiistalliiig AQCS 011 Cooper Unit 2, EIQC will comply with the 

Coiiserit Decree in a way that will most effectively address the needs of the EKPC 

system, and that will further future compliance with BART. Based on these 

conclusions, EKPC decided to pursue iiistalliiig AQCS facilities at Cooper 
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3 Q. Does this conclude your testimony? 

4 A. Yes, it does. 

Station, and to seek regulatory approvals for the project, which resulted in this 

request for a Certificate of Public Convenience and Necessity. 
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Exhibit 6 

Cooper Station Unit 2 AQCS System 
Estimated Annual Operating Costs 

November 2008 

Annual ExDense 

interest 

Depreciation 

Taxes and Insurance 

TIER 

O&M 

Total 

$ 19,440,000 

18,000,000 

576,000 

8,748,000 

20,777,696 

$ 67,541,696 
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16 

DIRECT TESTIMONY OF ROBERT M. MARSHALL 
ON BEHALF OF EAST KENTUCKY POWER COOPERATIVE, INC. 

17 __ 
18 

19 Q. 

20 A. 

21 

22 

23 Q. 

24 A. 

25 

26 

27 

28 

29 

30 Q. 

31 A. 

32 

Please state your name, business address and occupation. 

My name is Robert M. Marshall and my business address is East Kentucky Power 

Cooperative (EKPC), 4775 Lexington Road, Winchester, Kentucky 40391. I am 

President and Chief Executive Officer. 

Please state your education and professional experience. 

I received a bachelor of science degree in civil engineering from the Clemson 

University. I also completed a program in management development from the 

Harvard Business School. I have been employed in the utility industry for thirty- 

nine years, serving in a variety of management positions at Florida Power & Light 

and as President and CEO at Coosa Valley Electric Cooperative in Alabama. I 

was President and CEO at Owen Electric Cooperative for about seven years. 

Please provide a brief description of your duties at EKPC. 

As CEO, I am responsible for managing the Cooperative’s business on a day-to- 

day basis. I develop and recommend to the EKPC Board of Directors (“Board”) 

1 
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9 Q. 

IO A. 

1 1  

12 Q. 

13 

14 A. 

15 

IG 

17 

18 

19 

20 

21 

22 

23 

EKPC’s objectives and policies, short- and long-range plans, and annual budgets 

and work plans. I administer the Board’s approved wage and salary plan, 

authorize prudent investments, administer the budget, implement policies, plans 

and programs established by the Board, ensure an appropriate organizational 

structure, negotiate contracts, and submit periodic and special reports to the Board 

on operations, financial issues, budgets, power supply, rates, construction, and 

other areas. This is just a sampling of the responsibilities established for the 

President and CEO in EKPC Board policy. 

What is the purpose of your testimony? 

The purpose of my testimony is to provide a high level overview of why EKPC is 

seeking this Certificate of Public Convenience and Necessity (“CPCN’). 

Why is EKPC seeking a CPCN for an Air Quality Control System (“AQCS”) 

at Cooper Station? 

EKPC filed a Consent Decree with the United States Environmental Protection 

Agency (“EPA”) that the Court entered on September 24,2007. In the Consent 

Decree, the EPA gave EKPC the option to either install and continuously operate 

NO, emission controls and SO2 emission controls at Cooper Unit 2 by December 

31,2012 and June 30,2012, respectively, or retire and permanently cease 

operation of Dale Units 3 and 4 by December 31, 2012. EKPC has a third option 

to retire Dale Units 3 and 4 by December 31,2012 and repower those units by 

May 31,2014. EKPC, with consulting support from Burns & McDonnell, 

evaluated its options to comply with the Consent Decree requirements and has 

concluded its best alternative is to install and continuously operate NO, and SO2 

2 



1 

2 

3 Q. 

4 A. 
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10 
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13 

14 Q. 

15 A. 

16 

17 

18 Q. 

19 

20 A. 

21 

22 

23 Q. 

emission controls for Cooper Unit 2. Therefore, EKPC is now seeking a CPCN 

for the needed facilities [ram the Kentucky Public Service Commission. 

How will this proposed course of action benefit EKPC’s members? 

By installing an AQCS at Cooper Unit 2 and keeping the Dale units in service, 

EKPC will preserve valuable baseload generation to serve its members. Cooper 

Station is a proven generation asset for the EKPC system. Continued 

environmentally compliant operation of this unit has immense value to the EKPC 

members. Dale Station Units 3 and 4 are proven baseload generation assets to the 

EKPC system as well. Shutting these units down would cause economic 

hardships on the EKPC members and create transmission and voltage operational 

issues on the Central Kentucky transmission system. By preserving proven 

baseload generating units, EKPC reduces its dependence on outside markets and 

Kentucky’s dependence on out of state generation resources. 

What studies did EKPC conduct to determine this course of action? 

A complete discussion of the studies to determine the need and project 

alternatives is contained in the Prepared Testimony of Julia J. Tucker, attached as 

Application Exhibit 9. 

Once EKPC chose to construct an AQCS at Cooper Station, how was the 

proposed technology selected? 

A consulting engineer was selected and evaluations were performed to develop 

and compare alternative systems. This will be further discussed in the Prepared 

Testimony of John R. Twitchell, attached as Application Exhibit 10. 

How does EKPC intend to finance the proposed facilities? 

3 



EKPC’s plans to use Rural Utilities Service financing €or these facilities are 

discussed in the Prepared Testimony o€David G. Eames, attached as Application 

Exhibit 8. 

Do you believe that the proposed AQCS facilities are the most prudent way 

for EKPC to meet its identified environmental obligations? 

Yes. I believe that these facilities are the best way for EKPC to meet that 

identified need. 

Does this conclude your testimony? 

Yes, it does. 

4 
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COMMONWEALTH OF KENTUCKY 

BEFORE THE PUBLIC SERVICE COMMISSION 

IN THE MATTER O F  

THE APPLICATION OF EAST KENTUCKY POWER ) 
COOPERATIVE, INC FOR A CERTIFICATE OF 
PUBLIC CONVENIENCE AND NECESSITY FOR THE ) CASE NO. 2008- 
CONSTRUCTION OF AN AIR QUALITY CONTROL 
SYSTEM AT COOPER POWER STATION 

1 

1 
) 

DIRECT TESTIMONY OF DAVID G. EAMES 
ON BEHALF OF EAST KENTUCKY POWER COOPERATIVE, INC. 

Q. 

A. 

Please state your name, business address and occupation. 

My name is David G. Eaines and my business address is East Kentucky Power 

Cooperative (EISPC), 4775 Lexington Road, Winchester, Kentucky 40391. I am 

Chief Financial Officer for EKPC. 

Please state your education and professional experience. 

I received a Bachelor’s degree in Engineering from Northeastern University in 

1971 and a Master’s degree in business Administration in 1976 from the 

University of Michigan. I am a licensed professional engineer and a certified 

public accountant in the Commonwealth of Kentucky. In addition, I have 

attended and participated in several seminars and supplemental training courses 

over the years. I have been employed by EKPC since January 1979 and have 

occupied my current position within the EISPC organization since September 

1985. 

Please provide a brief description of your duties at EKPC. 

Q. 

A. 

Q. 



1 A. 

2 

3 Q* 

4 A. 

5 

6 Q. 
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8 A. 
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10 

11 

12 Q. 

13 A. 

14 Q. 

15 A. 

16 

17 

18 

19 

20 Q. 

21 A. 

22 

23 

I am responsible for all aspects of finance, accounting, performance measures and 

risk management at EIQC. 

What is the purpose of your testimony? 

The purpose of my testimony is to explain how EKPC is going to finance the 

capital costs of this project and how EKPC plans to recover the costs. 

Has EKPC purchased any equipment or made any financial commitments to 

equipment for this project? 

No purchases or commitments for equipment have been made. Although Burns & 

McDonnell has collected vendor input for project estimate purposes, requests for 

formal vendor proposals for the design, manufacture and installation of the 

pollution control equipment must be issued in early 2009. 

How will EKPC finance the construction of this facility? 

EKPC will seek Rural Utilities Service (“RUS”) funding for this project. 

Is the cost of this project included in EKPC’s current rate case? 

No, the cost of this project is not included in EKPC’s application for a general 

rate increase (Commission Case No. 2008-00409.) However, we believe this 

project is eligible for recovery in EKPC’s environmental surcharge. EKPC will 

file an application with the Commission for approval of an amendment to its 

environmental compliance plan and environmental surcharge in 2009. 

What will be the financial impact of this project for EKPC? 

Based on EKPC’s forecasted 201 1 revenue froin members, the annual financial 

impact of this project represents an increase of approximately 7 percent in 

member revenue. 

2 



1 Q. Does this conclude your testimony? 

2 A. Yes, it does. 
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14 Q. 

15 A. 

16 

17 

18 Q. 

19 A. 

20 

21 

22 

23 

24 

25 

26 Q. 

Please state your name, business address and occupation. 

My name is Julia J. Tucker and my business address is East Kentucky Power 

Cooperative (EKPC), 4775 Lexington Road, Winchester, Kentucky 40391. I am 

Director of Power Supply Planning for EKPC. 

Please state your education and professional experience. 

I received a Bachelor of Science Degree in Electrical Engineering from the 

University of Kentucky in 1981. I received my Professional Engineer license 

from the State of Kentucky (Registration No. 15532) in 1988. I completed 18 

hours towards a Masters of Business Administration degree. I have maintained 

my Continuing Education requirements for my P.E. license. I have been 

employed in various engineering, planning, and management roles with East 

Kentucky Power for over 23 years. 

Piease provide a brief description of your duties at  EKPC. 
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I am responsible for all generation / resource planning functions at East Kentucky 

Power, including generation dispatch, mid-tern planning, long term resource 

planning, contingency planning, load forecasting, load research and demand side 

planning. 

What is the purpose of your testimony? 

The purpose of my testimony is to explain how EKPC reached the conclusion that 

the installation of a new Air Quality Control System (“AQCS”) at its Cooper 

Station is the most prudent course of action for EKPC. 

Are yon sponsoring any exhibits in this proceeding? 

Yes. I am sponsoring Application Exhibit 3, CooperDale Study Report. 

Why did EKPC evaluate adding an AQCS at the Cooper Station? 

As Mr. Marshall references in his Prepared Testimony, EKPC filed a Consent 

Decree with the Environmental Protection Agency (“EPA”) that the Court entered 

on September 24,2007. In the Consent Decree, the EPA gave EKPC the option 

to either install and continuously operate NO, emission controls and SO2 emission 

controls at Cooper Unit 2 by December 31,2012 and June 30,2012, respectively, 

or retire and permanently cease operation of Dale Units 3 and 4 by December 3 1, 

2012. EKPC has a third option to retire Dale Units 3 and 4 by December 31, 

2012 and repower those units by May 31,2014. As a result of the Consent 

Decree requirement, EKPC initiated a study to evaluate these options. 

What alternatives and scenarios did EKPC consider? 

EKPC looked at a number of different options in meeting the obligations of the 

Consent Decree. EKPC considered both wet and dry flue gas desulfurization 
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22 A. 
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systems at Cooper Station for Unit 2, or both Units 1 and 2. EKPC also 

considered repowering Cooper Station with a Circulating Fluidized Bed (“CFB’) 

coal unit. EKPC considered retiring Dale Units 3 and 4, retiring the entire Dale 

Station, repowering Dale Units 3 and 4 with a Combined Cycle unit (two different 

configurations), and repowering Dale Units 3 and 4 with a CFB coal unit. Details 

and results of this study can be found in Application Exhibit 3, Cooper/Dale 

Study Report. EKPC retained Bums & McDonnell Consulting Engineers (“Bums 

& McDonnell”) to develop the cost estimates and operating characteristics for 

each of the alternative scenarios considered. EKPC developed market and fuel 

price outlooks based on a blend of data from multiple sources. EKPC modeled a 

wide range of market and fuel price scenarios, as well as a range of future 

environmental cost scenarios. EKPC considered the multiple risks associated 

with fuel prices and availability, market prices and availability, equipment prices 

and availability and future environmental compliance costs. 

What were the results of EKPC’s economic analysis? 

Based on the economic analysis as shown on Page 39 of Application Exhibit 3, 

retiring Dale Station, repowering Dale Station and scrubbing Cooper Station were 

all within a reasonable range of expected financial outcomes. There was less than 

10 percent difference in the total twenty-year Net Present Value (NPV) cost of the 

cases, and no clear choice could be made with only the economic evaluation. 

What other factors did EKPC evaluate? 

In addition to the economic evaluation, EIQC considered various operational and 

future environmental regulation risks. Operational and power supply concerns are 
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inherent with all of the alternatives considered, and adversely affected some 

alternatives more than others. Since EKPC is currently in need of additional 

baseload capacity, retiring Dale Station would exacerbate that problem, making 

that alternative less viable. Even in today’s market, coal prices are more stable 

and availability less volatile than for natural gas, so the natural gas repowering 

alternatives were less attractive. However, operational concerns did not clearly 

distinguish any of the alternatives. As for future environmental regulation risks, 

EKPC is convinced that additional environmental requirements, such as Best 

Available Retrofit Technology (“BART”), as described in the Prepared Testimony 

of John R. Twitchell, will apply to Cooper Station in the future. There are no 

currently proposed regulations that would require the retirement of Dale Station, 

or would require EKPC to pursue any of the other alternatives which were 

evaluated, except for the Cooper Station emission controls. After analyzing these 

additional concerns, EKPC identified the expected future environmental 

requirements as the determining factor in the consideration of the alternatives. 

What were the overall conclusions o f  your analysis? 

Given that economics and operational impacts were similar for all alternatives, the 

deciding factor became EKPC’s conclusion that Cooper Station would have to be 

modified for further emission control in the future, regardless of the other factors 

in this study. By installing AQCS on Cooper Unit 2, EKPC will comply with the 

Consent Decree in a way that will most effectively address the needs of the EKPC 

system, and that will further future compliance with BART. Based on these 

conclusions, EKPC decided to pursue installing AQCS facilities at Cooper 
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3 Q. Does this conclude your testimony? 

4 A. Yes, it does. 

Station, and to seek regulatory approvals for the project, which resulted in this 

request for a Certificate of Public Convenience and Necessity. 
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DIRECT TESTIMONY OF JOHN R. TWITCHELL 
ON BEHALF OF EAST KENTUCKY POWER COOPERATIVE, INC. 

Q. 

A. 

Please state your name, business address and occupation. 

My name is John R. Twitchell and my business address is East Kentucky Power 

Cooperative, Inc., 4775 Lexington Road, Winchester, Kentucky 40392, Senior 

Vice President, G&T Operations Unit. 

Please state your education and professional experience. 

My undergraduate degree from the University of Florida is a Bachelor of Science 

in Electrical Engineering with an emphasis in electric energy systems. My 

graduate degree is a Master of Business Administration from the University of 

North Florida. I am a licensed professional engineer. I have thirty five years of 

experience in management, and the planning, permitting, design, construction, 

operation, and maintenance of electrical utility transmission and generation 

systems. 

Please provide a brief description of your duties at EKPC. 

Q. 

A. 

Q. 
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IO A. 

11 

12 

13 

14 

15 

16 

17 Q. 

18 

19 A. 

20 

21 Q. 

22 

I am the Senior Vice President of G & T Operations at EICPC. I am responsible 

for the permitting, design, construction, operation, environmental compliance, and 

maintenance of EKPC’s transmission system and generation fleet. 

What is the purpose of your testimony? 

The purpose of my testimony is to define the selection of the technology involved, 

the equipment and facilities proposed to he constructed, the capital and operating 

costs of the proposed facilities, the proposed construction schedule, and the 

impact of the Air Quality Control System on the fuel requirements for the plant. 

Please describe the location and basic scope of the proposed project. 

The Cooper Air Quality Control System Project (“AQCS”) involves adding 

pollution control equipment to Unit 2 at EKPC’s John Sherman Cooper 

Generating Station (“Cooper Station”) located in Burnside, Kentucky (see 

Application Exhibit 5a, 5h, & 5c). This project more specifically includes the 

addition of a dry Flue Gas Desulfurization system (“FGD’)), a Selective Catalytic 

Reduction system (“SCR”), and a Pulse Jet Fabric Filter (“Fabric Filter”) adjacent 

to the southeast comer of Cooper Station. 

Please identify any public utilities, corporations, or persons with whom the 

proposed facilities might compete. 

There are no public utilities, corporations, or persons with whom the proposed 

facilities at Cooper Station might compete. 

How did EKPC determine that the proposed AQCS facilities were needed at 

Cooper Station? 
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22 Q. 

23 

The Prepared Testimony of Julia J. Tucker, Application Exhibit 9, explains the 

process EKPC used to determine that the installation of the AQCS facilities at 

Cooper Station is the most prudent alternative for its members. 

How did EKPC determine which technology to utilize at Cooper Station? 

EKPC’s Engineer for this project, Bums & McDonnell Engineering Company 

(“Bums & McDonnell”), was charged with screening and assessing 

environmental control technologies for Cooper Station to meet the requirements 

of the Consent Decree entered into between EKPC and the Environmental 

Protection Agency (“Consent Decree”). Burns & McDoimell was tasked with 

developing pollution control alternatives that would meet three future 

environmental regulatory scenarios. The first scenario was to meet only the 

requirements of the Consent Decree. The second scenario was to meet the 

requirements of the Consent Decree and the anticipated additional environmental 

requirements for Best Available Retrofit Technology (“BART”). The third 

scenario was intended to address the most stringent environmental requirements 

anticipated in the future, Best Available Control Technology (“BACT’)). This 

third alternative was addressed by EKPC to determine if consideration could be 

reasonably made in the current project to mitigate expenditures that could result 

from future compliance with yet undetermined emissions thresholds. The result 

of Bums & McDonnell’s assessment is the “Project Scoping Report” attached 

hereto as Application Exhibit 4. 

What are the specific emissions criteria of the Consent Decree for Cooper 

Station? 

3 



1 A. 

2 

3 

4 Q. 

5 A. 

6 

7 

8 

9 

10 

11 

12 

13 

14 Q. 

15 A. 
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23 Q. 

The specific emissions criteria of the Consent Decree for Cooper Station are listed 

in Section 1.5.1 of Applicants Exhibit 4, Project Scoping Report by Burns & 

McDonnell. 

What is the origin of BART requirements? 

Amendments by Congress to the Clean Air Act (“CAA”) in 1977 set forth a 

program to protect visibility in sensitive areas of the United States, including 

Mammoth Cave National Park. Further amendments to the CAA in 1990 called 

on the EPA to issue regional haze rules to address fine particle pollution that 

impairs visibility over large regions. As part of this program, states are required 

to submit State Implementation Plans (“SIPS”) to EPA that set out each state’s 

plan for complying with EPA’s regional haze rule. The development of the SIP 

includes an assessment and recommendation of Best Available Retrofit 

Technology (“BART”) for specific sources of particulate matter (“PM’) pollution. 

What is the origin and current status of CAlR requirements? 

The Clean Air Interstate Rule (“CAIR”), Final Rule, appeared in the Federal 

Register on May 12,2005 and established federally required emissions thresholds 

for SO,, NO,, and PM. CAIR was vacated by the D.C. Circuit Court of Appeals 

on July 11,2008. Parties in the case have moved for a rehearing of the decision 

and the D.C. Circuit asked for additional briefing on whether to stay the decision 

until EPA issued a replacement rule on October 21,2008. Most industry experts 

believe that a replacement for CAIR will be re-established in some form in the 

near future. 

How are BART and CAIR related? 
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A. 

Q. 

A. 

Q. 

In many ways BART can be viewed as a subset of CAIR under the May 12,2005 

Final Rule. In Kentucky, since CAIR stated lower emission requirements than 

BART for SO, and NO,, BART was applied only to PM emissions for those units 

that were built and completed between 1962 and1977. EKPC has 4 units that 

meet that criteria for BART (Spurlock 1 and 2, Cooper 1 and 2). 

How do BART and CAIR affect Cooper Unit 2? 

EKPC entered into the Consent Decree in September 2007, which required EIU’C 

to install AQCS facilities for Cooper 2 or retire units at Dale Station. 

Prior to the Consent Decree, Kentucky Division of Air Quality (“KDAQ’) had 

required EKPC to model the BART-eligible units and submit a unit specific 

strategy for EIU’C to meet the regulations under BART for particulate emissions 

(“PM’) as proposed to the EPA in the Kentucky SIP, submitted in June 2008. For 

Cooper Station, Kentucky’s SIP included a Wet Flue Gas Desulfurization (“Wet 

FGD’) process and a Wet Electrostatic Precipitator (“Wet ESP”) as the 

appropriate strategy for BART. CAIR was more stringent than BART for NO, 

and SO, emissions, so EKPC did not have to model SO, and NO, emissions for 

BART in the Kentucky SIP. 

Although CAIR was vacated by the D.C. Circuit on July 11,2008, that action had 

no impact on the environmental measures required by the Consent Decree. The 

Kentucky SIP was also not modified when CAIR was vacated, and currently 

reflects the former C A R  requirements for SO, and NO,. 

How did BART and CAIR requirements impact EKPC’s decision about the 

technology selection for the AQCS at Cooper Station? 

5 



i A  

2 

3 

4 

5 

6 

7 Q. 

8 A. 

9 

10 

11 

12 

13 

14 Q. 

15 

16 A. 

17 

18 

19 

20 

21 

22 Q. 
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As previously discussed, in order to prudently consider current and anticipated 

environmental requirements, the second scenario in EKPC’s evaluation of the 

technology for the AQCS at Cooper Station included the requirements of the 

Consent Decree, plus BART and CAIR, EICPC’s selected system, if approved 

and implemented, will meet or exceed the requirements of the Consent Decree, 

BART and CAIR. 

What is BACT and how does it affect new and existing generating plants? 

The origin of BACT is a rule and memorandum issued by EPA in 1989, which 

revised the New Source Review (“NSR”) program. It defines BACT as the result 

of a unit specific, case-by-case evaluation to detennine the best technology that 

can economically deliver the lowest affordable emissions for the pollutants 

regulated under the Clean Air Act. The status of the definition and intent of 

BACT has not changed since its inception. 

How was BACT evaluated as part of EKPC’s selection of technology for the 

Cooper Station AQCS project? 

EKPC recognizes BACT is advanced by each new technology that achieves lower 

emission levels than have been previously attained. The third environmental 

scenario considered BACT in the project scope. The proposed AQCS for Cooper 

Station Unit 2, if approved and implemented, will meet or exceed the Consent 

Decree requirements, BART and fornier C A B  requirements, and is consistent 

with the BACT emissions for new pulverized coal units. 

What opacity standards apply to the Cooper Unit 2 and how is opacity 

measured? 



1 A. 
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7 Q. 
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9 A. 
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22 

KDAQ issued a Title V air permit for Cooper Station on January 8, 2007 that 

specifically states that the units must meet 0.23 Ibs PM emissions / m B t u .  The 

Title V air permit requires EKPC to monitor opacity by use of continuous opacity 

monitors (“COMs”). Because the dry process proposed does not emit a wet 

plume, opacity measurement can be effectively accomplished at Cooper as it is 

now with COMS. 

What alternatives were considered by Burns & McDonneIl in its Project 

Scoping Report? 

Two scrubbing processes currently operational in the electric generating industry 

are capable of meeting the pollutant removal requirements of the Consent Decree. 

The original pollution control strategy anticipated for Cooper Station (as part of 

the Cooper/Dale Study Report, Application Exhibit 3 ,  and as ideiitified in the 

Kentucky Regional H.aze State Implementation Plan as BART) was the 

installation of a Wet Flue Gas Desulfurization process (“Wet F G D )  and a Wet 

Electrostatic Precipitator (“Wet ESP”). In early discussions with Bums & 

McDonnell, Dry Circulating Fluidized Bed (“CFB”) FGDs were introduced as a 

possible option for the AQCS at Cooper Station, due to their potential for 

equivalent or better emission control perfonnance and reduced capital cost. 

Additionally, this technology is attractive to EKPC because of its compatibility 

with units similar to Cooper Unit 2, reduced complexity, and reduced equipment 

footprint. Further investigation by Bums & McDonnell evaluated the relative 

emission reduction performance of the two technologies. Additionally, an 
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Q. 

A. 

economic evaluation compared the costs of the two scrubbing technologies for 

this initial screening of wet versus dry technologies. 

The technical assessment is documented in a report entitled “Information in 

Support of Demonstration of Equivalency of CFB Dry FGD Technology to Wet 

FGDiWet ESP Technology for Determination of Best Available Retrofit 

Technology for Cooper Station Units 1 and Z”, attached as JRT Exhibit 1. In that 

report, Bums & McDonnell concludes, “. . .from an emissions control perspective, 

the CFB Dry FGD technology is clearly equivalent to, or better than, the ‘Wet 

FGD/Wet ESP’ technology combination.” 

Please describe the proposed CFB Dry FGD technology. 

The proposed CFB Dry FGD process includes a circulating fluidized bed dry 

scrubber system that uses water and hydrated lime to capture the sulfur 

constituents of the flue gas. This process creates dry solid particles that are then 

collected in a Fabric Filter. The collected solids are recycled to the circulating 

fluidized bed absorber to maximize pollutant removal and lime utilization. The 

process avoids the costs and maintenance of handling the limestone water slurry 

found in a Wet FGD, and is relatively compact. The CFB Dry FGD process is 

depicted in Section 2 of Application Exhibit 4. Although only CFB Dry FGD 

technology is proposed as part ofthe initial project scope, other Dry FGD 

technologies will also be considered, provided that manufacturer guarantees made 

for acceptable performance can be obtained. 

Q. Is the CFB Dry FGD technology proven? 
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A. Yes. A paper was presented at the Power Plant Air Pollutant Control Mega 

Symposium in August 2008 in Baltimore, MD describing the past year’s 

operation o fa  CFB Dry FGD installation at AES’s Greenidge Plant in Dresden, 

NY. The Greenidge Multi-Pollutant Control Project was conducted as part of the 

US .  Department of Energy’s Power Plant Improvement Initiative to demonstrate 

technologies that are well suited for effective emissions reduction at smaller coal- 

fired units. This paper is incorporated into the Bums & McDonnell report 

attached hereto as JRT Exhibit 1, and includes assessments of both the 

environmental and economic performance of the installation during its first year 

of commercial operation. 

The demonstrated removal efficiencies for SO, at the Greenidge facility meet the 

requirements of EIQC’s Consent Decree. It is well established that particulate 

matter is very effectively controlled by a Fabric Filter, and although not a 

requirement of the Consent Decree, high levels of mercury removal were also 

demonstrated with this technology. Also, because the process is dry, Sulfuric Acid 

Mist (“SAM’) is less of an issue than with Wet FGD systems. 

What are some of the specific benefits of Dry FGD technology for Cooper 

Station? 

In general, Dry FGD processes eliminate the need for major wateriwastewater 

equipment capital expenditures and associated operations and maintenance costs, 

and permit compliance issues. The karst geology at Cooper Station presents 

challenges in this regard for controlling water runoff and managing the slurry 

drying process. A Dry FGD will not require a new stack, whereas a new 400 foot 

Q. 

A. 
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Q. 

A. 

Q. 

A. 

stack would be required for a Wet FGD. A Dry FGD will be less complex and 

easier to construct, which increases the likelihood of meeting the completion 

schedule in the Consent Decree. 

The result of the Bums & McDonnell cost analysis demonstrated that the CFB 

Dry FGD provided EKPC with initial capital investment savings of$127 million 

and a 20-year net present value savings of $21 million as compared to the Wet 

FGDiWet ESP process. 

Were any other technology alternatives screened by Burns & McDonnell? 

Bums & McDonnell evaluated a third technology option that was a hybrid of the 

first two alternatives. This alternative included a Wet FGD, but used the existing 

Electrostatic Precipitator at Cooper Station instead of a new Wet ESP. However, 

the hybrid alternative would require the same construction of a new stack and the 

slurry and water systems as the Wet FGDiWet ESP alternative. Recent 

installations of the CFB Dry FGD technology have demonstrated that the process 

will perform better than the Wet FGDiWet ESP and much better than a Wet FGD 

combined with the existing ESP at Cooper Station (the hybrid alternative) for the 

reduction of Particulate Matter and Mercury emissions because of the 

incorporation of the Fabric Filter. 

How did these technologies compare on an economic basis? 

When compared to the hybrid alternative, the capital investment savings for the 

CFB Dry FGD process was $75 million, but the net present worth analysis 

indicated a $37 million savings for the hybrid alternative over a 20 year 

evaluation period. The net present worth savings advantage for the hybrid 
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alternative over the 20 year evaluation period is relatively uncertain because it is 

primarily made up of end of period projected fuel and reagent costs that are highly 

unpredictable. These factors and the large near term capital savings of tbe CFB 

Dry FGD led to the elimination of the hybrid alternative from further 

consideration. 

Which of the three design scenarios for the Cooper Station AQCS project, 

that yon discussed earlier in this testimony, will the CFB Dry FGD 

technology address? 

Afier evaluating the CFB Dry FGD technology, EKPC detennined that it is not 

only the best technology to meet tlie requirements of the Consent Decree 

exclusively, it can also effectivcly perform in compliance for all three of the 

design scenarios. 

Does EKPC require environmental approvals for the use of the CFB Dry 

FGD technology at Cooper Station? 

Yes. EKPC is seeking a detennination from the Kentucky Division of Air Quality 

that the CFB Dry FGD system represents “equivalent technology” to the Wet 

FGD system which was originally designated as BART in the Kentucky SIP. If 

CFB Dry FGD technology cannot be used, then a new stack for Cooper Station 

and a “polishing scrubber” for Cooper Unit 2 may be required. 

What air pollution control equipment currently exists at Cooper Station? 

Cooper Station currently bas particulate control emission equipment in operation, 

which consists of a mechanical dust collector and electrostatic precipitator 

(“ESP’) on Unit 1 and an ESP on Unit 2. 
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Q. 

A. 

Q. 

A. 

Q. 

A. 

Does the proposed project duplicate processes or systems already in place? 

No. The current pollution control equipment at Cooper Station cannot meet, or be 

modified to meet, the emissions requirements of the Consent Decree. 

Will the proposed AQCS facilities for Cooper Station meet future EPA and 

other environmental requirements? 

Yes. The proposed AQCS for Cooper Unit 2 will meet the Consent Decree, 

BART, and Hg Maximum Achievable Control Technology (MACT) 

requirements, as best as EIQC can predict them today. 

Will the Cooper Station AQCS Project require that equipment changes be 

made to the existing Cooper Station facilities? 

Yes. The addition o f  the new AQCS facilities will require upgrades or equipment 

changes to Cooper Station’s control system, electrical supply system, ash 

handling facilities, boiler, waste disposal system, Continuous Emissions 

Monitoring System (CEMS), and the replacement of fans and airheaters. These 

changes and upgrades are more specifically outlined in Application Exhibit 4. 

Additionally, the Project scoping process was intended to carefully consider the 

ultimate site arrangement needed for potential future facilities like unit train coal 

handling capability for Illinois Basin coal or the addition of an SCR and FGD for 

Unit 1. The development of an ultimate site arrangement reserves space on the 

site and provides preliminary considerations for systems and features that can be 

selectively implemented at a later date, based on future environmental 

requirements and/or economics. 
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22 Q. 

Are there any other pending regulations that would require further 

reduction of SO, emissions a t  Cooper Station? 

EKPC does not know of any other pending EPA or State of Kentucky regulations 

that apply at this time. 

What provisions have been made to implement additional air pollution 

controls for Cooper Unit 1, if it should become necessary? 

Provisions have been made to leave space for the installation of AQCS equipment 

specifically designed for Cooper Unit 1. The stack will remain common to both 

units. 

How will this project impact the existing net generating capacity a t  Cooper 

Station? 

The new AQCS is estimated to use 7.7 MW of the available output at Cooper. 

EKPC is investigating upgrades to the boilers and turbines to improve efficiencies 

and increase the electrical output to help offset this parasitic power loss. These 

upgrade options will be evaluated on an economic stand-alone basis. 

Does this project impact EKPC’s transmission system? 

No. EKPC performed a transmission analysis to evaluate impacts to the 

transmission system for the addition of this equipment and other associated 

changes to Cooper Station. The summary report (attached as JRT Exhibit 2) 

indicates that, based on proposed project scope, no transmission additions or 

modifications are needed. 

What is the schedule for the construction of the Cooper AQCS Project? 
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Construction is scheduled to commence in June 2010 and commercial operation is 

required in June 2012 to comply with the Consent Decree. Although the Consent 

Decree requirements state December 31,2012 as the compliance date for SCR 

operation, EI-C will pursue the commercial operation of both the FGD and SCR 

by June 2012 in order to implement an efficient and orderly construction plan. 

Bids for major pieces of equipment are scheduled to be solicited in early 2009 

with contract awards in the Spring of 2009. The design and manufacture of the 

larger pieces of equipment will take approximately one year. 

What are the estimated costs for the AQCS installation at Cooper Station? 

Based on scope development and preliminary layout, the installed cost for the 

project is estimated to be $324 million, which includes an Estimate Accuracy 

Contingency of 15% and a Project Definition Contingency of lo%, per the Bums 

& McDonnell “Preliminary Cost Estimate” on page 5-6 of Application Exhibit 4. 

For comparison purposes, what are the installed costs of the Spurlock Unit 1 

& 2 scrubbers? 

The Spurlock Unit 1 Scrubber is estimated to cost $173 million and is on schedule 

for commercial operation in April of 2009. The Spurlock Unit 2 Scrubber is 

estimated to cost $207 million and is on schedule for commercial operation in 

January of 2009. These projects did not include SCR’s or Fabric Filters. 

What are the estimated annual costs of operation of the Cooper Unit 2 AQCS 

facilities? 

The estimated annual cost is approximately $68 million as indicated in the 

attached Application Exhibit 6 .  
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How did EKPC incorporate fuel considerations into this project? 

EKPC conducted an initial screening to identify fuels to use for development of 

the preliminary design ofthe AQCS project. The details of this process are more 

specifically outlined in an EKPC internal document entitled “Cooper Retrofit 

Project - Fuels Screening Summary” attached as JRT Exhibit 3. 

The first broad selection of fuel candidates was based on available markets and 

incorporated 19 different coal types. A narrowing process was then undertaken to 

identify the largest variety of coals that could be used both practically and cost 

effectively in the modified generating plant. EKPC worked with Bums & 

McDonnell to group the fuels, and representative coals from each group were 

used by the Cooper Station boiler manufacturer (Babcock & Wilcox) to evaluate 

impacts to the existing equipment. A “design coal” was identified to use as an 

outer limit, or worst case for the preliminary engineering design of the pollution 

control process and equipment. This approach is based on the premise that if the 

new equipment and processes work effectively with the “design” or representative 

coals, the other economically viable fuels and fuel mix alternatives will also be 

acceptable from both the operational and environmental performance 

perspectives. Although the “design” coal may never be actually used for 

production at the Cooper Station, it represents the practical limits of the 

equipment and preliminary process design for fuel use. 

Please describe the different coals that were used in the Cooper AQCS 

evaluation. 
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A. The following table lists the 19 coal types that were identified for evaluation. 

Energy Ventures Analysis (“EVA”) provided projected coal prices for the 19 coal 

types in $/MMBtu through 2030 (FOB mine). EKPC estimated transportation 

costs to Cooper Station using a combination of historical transportation costs 

combined with projections based on available market information to determine a 

delivered cost. 

Three of the coal types above were eliminated because they failed to meet both 

the Btdlb and Ash specification for Cooper Station and a fourth was eliminated 

due to significantly higher transportation costs. Specific coals were identified for 

the remaining groups and they are listed in the following table with an asterisk 

identifying the representative coals in each group. 
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Performance Anaiysis 
(Illinois Basin Group 

Group 3 

Group 4 

Group 5 

Group 6 1 

2 

3 

4 

5 

G 

7 

8 

9 

10 

11 

12 

13 

14 

Trinity/Little Elk Mining 
Central Appalachian Group B (Mid-Range Sulfur) 

* Sample S-667 
Sample 5-671 
Sample 5-673 
Sample S-674-1 

Dale Gatliff 21 16 
* Dale Trinity 2117 

Central Appalachian Group C (Low Sulfur) 

Northern Appalachian Group 
Daron #8 

* Daron #9 
Powder River Basin 

Williamson - lilinois #6 
* James River - Indiana #5 1 Group 1 1 

Highland #9 
\Central Appalachian Group A (High Sulfur) . .  . . .  

* Middle 8 Hazard I Hazard 8 Split 2 
Group 2 

Q. 

A. 

Did the fuel choices affect the final decision of the chosen technology? 

No. Fuel was also not a limiting factor in choosing the pollution control 

technology for preliminary design. Modeling and analysis of predicted equipment 

performance based on Sulfur content, Ash content, Btu/lb, cost, and h i o n  

temperature indicate that the representative coals are reasonable for consideration 

in the processes and equipment evaluated for preliminary design. There were no 

significant performance issues identified to cause elimination of any of the fuels 

from consideration for use at Cooper Station. 

What types of coals are currently used to fuel Cooper Station Units 1 & 2? 

Cooper Station is currently burning bituminous coal from various seams in the 

Central Appalachian (“CAPP”) coal basin in both of its generating units. The 

calorific value for this coal will range from 11,000 to 12,500 BTU/lb with an Ash 

Q. 

A. 
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22 A. 

range of 8 to 20% and a Sulfur content of less than 3%. The coals are blended to 

comply with Cooper Station’s Title V air permit. 

What type(s) of coal will Cooper Station Unit 2 be able to burn once the 

AQCS projct is completed? 

Cooper Station Unit 2 should be able to burn CAPP, Northern Appalachian 

(“NAPP”), and Illinois Basin (“ILB’) coals after the AQCS project is complete 

providing that the boiler can handle the low fusion coals. The detailed design 

phase of the project will address this issue 

How will Cooper Station fuel costs change as a result of this modification to 

the plant? 

The AQCS facilities will allow EKPC to meet environmental standards and use 

higher Sulfur coals. EKPC expects the cost of coal on a Btu basis for Unit 2 to 

decline. EKPC studies show that if Illinois Basin coal can be used, the gross fuel 

cost savings for Cooper Station Unit 2 when comparing the Illinois Basin coal and 

the current Central Appalachian coal over a 10 year period (2012 - 2022) are 

projected to be over $12 million. 

Do you believe that the proposed AQCS facilities at Cooper Station are the 

best and most effective alternative for meeting the identified environmental 

control needs of the EKPC system? 

Yes. 

Does this conclude your testimony? 

Yes. 
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1.0 PURPOSE 

This report presents information in support of a demonstration that the use of the circulating 
fluidized bed dry flue gas desulfurization (CFB Dry FGD) technology for control of S02, 
filterable particulate and condensable particulate (e.g., H2S04) is equivalent to or better than the 
technology identified as Best Available Retrofit Technology (BART) for Cooper Station Units 1 
and Unit 2 in the “Regional Haze State Implementation Plan for Kentucky’s Class I Area” (KY 
RH SIP). 

The KY RH SIP was based on information from the “BART Analysis for PM Emissions” 
submitted to KYDAQ on behalf of East Kentucky Power Cooperative (EKPC) and included in 
Appendix L.11 of the KY RH SIP. This report also presents information to show that the 
“BART Analysis for PM Emissions” for Cooper Station improperly excluded consideration of 
CFB Dry FGD and misrepresented the requirements of the Consent Decree (CD) with regard to 
the latitude that EKPC has under the CD in the selection of control technologies for CD 
compliance. The result of this misrepresentation was that the “BART Determination” as 
established by KYDAQ for Cooper Station in the KY RH SIP is unduly restrictive with regard to 
the control technologies identified as BART. Finally, this report provides information that 
KYDAQ can use to consider appropriate modifications to the control technology requirements 
for Cooper as currently reflected in the KY RH SIP. 

2.0 THE COOPER STATION BART ANALYSIS IN KYDAQ’s REGIONAL HAZE SIP 

As described in the KY RH SIP, the Cooper Station Unit 1 and Unit 2 are subject to BART. 
However, due to the provisions of EPA’s Clean Air Interstate Rule (CAIR), the determination of 
BART was required for particulate matter (PM) emissions only. The BART determination for 
PM that is included in the KY RH SIP at Section 7.5.3 was based on the “BART Analysis for 
PM Emissions” as submitted to KYDAQ on behalf of EKPC. 

2.1 Summary of BART Determination 

The BART Determination for Cooper Station Units 1 and 2 is expressed in the KY RH SIP as 
follows: 

These five sources are considered to be “subject to BART” and were required 
to submit BART determination modeling containing their evaluation of 
potential BART control options and proposed BART determinations. Each of 
these sources has agreed to install emission controls to address inorganic 
condensible pavticzdafe emissions (SOj,/NZSOd), which is causing the sources 
to be subject to BART. The BARTdetermination resulting conlrols are 
provided in the Table 7.5.3-1 that follows and they were taken to public 
hearing concurrent wilh the public hearing on Kentucky’s Regional Haze SIP. 
Table 7.5.3-2 that follows, in addition to the emission controls, provides the 
source’s BART emission limits and timeframes for compliance. Applicable 
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BART controls and emission limits will be incorporated into the sources’ Title 
Vpermit as appropriate or upon renewal. [KY RH SIP, pg 621. 

These “resulting controls” as tabulated for Cooper Unit 1 and Unit 2 are stated as follows: 

EKPC per a consent decree and for BART will install a wet FGD and wet ESP at 
EKPC Cooper Units 1 and 2 that will address condensible particulate emissions and 
other visibility impuiringpollutants. [KY RH SIP, pg 631. 

The “emission limit” as tabulated for Cooper Units 1 and 2 is stated as follows: 

A 07/02/07 EKPC consenl decree provides ufilterable PMemission rate of 
0.030 lb/MMBTU, which was utilized to demonstrate modeled visibility 
improvement. [KY RH SIP, pg 651. 

It should be noted that the BART emission limit is expressed only in terms of filterable PM. For 
modeling purposes, the inorganic condensable PM (H2S04) emission value assumed in the 
regional haze impact analysis for the Cooper Station after installation of BART controls was 
0.018 Ib/mmBtu. 

2.2 Technologies Considered in “BART Analysis for PM Emissions” 

The “BART Analysis for PM Emissions” prepared for EKPC [included as pages 14 through 19 
in Appendix L of the KY RH SIP] purported to follow a 5-step process. Step 1 was to identify 
all available retrofit technologies. Only two technologies were identified in Step 1 - electrostatic 
precipitation (ESP) and fabric filtration. Neither technology was eliminated in Step 2. However, 
later, in Step 3, which was to “evaluate control effectiveness of remaining control technologies”, 
a third control technology was inserted. This alternative was listed as “ESP with WFGD (wet 
flue gas desulfurization)”. The controlled emissions from this combination of technologies was 
selected to provide the lowest total PM emission, and no other technologies were carried forward 
in the evaluation. 

2.3 Technologies Not Considered in “BART Analysis for PM Emissions” 

The evaluation of control effectiveness in Step 3 of the analysis was based on the combined 
effect of a WFGD and an ESP on emissions of PM as determined using PM speciation 
spreadsheets developed by the National Park Service (NPS) for this combination. The analysis 
did not consider the combined effect of FGD and fabric filtration, despite the fact that the NPS 
also has provided a spreadsheet for this combination. 

It is inequitable to consider the effect of FGD on one particulate control technology alternative 
but not another. It appears there was a belief that the NPS spreadsheet for the combination of 
“FGD + ESP” is based on the use of a wet ESP following a wet FGD, when in fact it is based on 
a dry ESP followed by a wet FGD. (The NPS spreadsheets are based on information provided in 
EPA’s AP-42 Tables 1.1-5 and 1.1-6, which clearly do not include or reference any data from 
plants equipped with wet ESPs). This approach resulted in the elimination of fabric filtration 

CFB Dry FGD as BART 
For Cooper Units 1 & 2 3 of 10 

Bums & McDonneil 
September 16,2008 



from further consideration despite the fact that the analysis correctly characterized fabric 
filtration as having a significantly greater degree of control for filterable PM than does an ESP. 
Given that it is appropriate to consider the combined effect of FGD processes and particulate 
control equipment on total (filterable plus condensable) PM emissions, the failure to consider in 
the BART analysis available retrofit technologies that combine FGD and fabric filtration is a 
significant deficiency in the “BART Analysis for PM Emissions” for Cooper. 
For coal-fired boilers, the greatest contributor to condensable PM is sulfuric acid (H2SO4). It is 
well known that of the two principal types (wet and dry) of FGD processes, the dry FGD 
processes exhibit substantially greater control capability for H2SO4 than do the wet processes. 
Therefore, it would have been appropriate to consider the combination of dry FGD and fabric 
filtration in the BART analysis for PM. 

2.4 Misrepresentation of Consent Decree Requirements 

One reason that other alternatives for PM control were not considered in the BART Analysis is 
the misinterpretation of the requirements of the Consent Decree in the case of United States of 
America v. East Kentucky Power Cooperative, No. 04-34-KSF, as they relate to the type of 
control equipment to he installed at Cooper Station. Step 4 of the BART Analysis states: 

EKPC will retroj2 its BART-eligible units with WFGD for SO2 control and 
wet ESPs for PM control pursuant to a draft EPA consent decree mandating 
reductions in SO2, NO, and PMernissionsJFom several generating units, 
including the BART-eligible units at the Spurlock and Cooper facilities. 

This is incorrect in several respects. First, the CD does not cover SO2 or NO, emission rates 
from Cooper Unit 1. Second, the CD does not dictate the type of FGD process that is to be used 
at Cooper Unit 2. Third, the CD does not require the installation of wet ESPs at Cooper. 

It appears that this misunderstanding and misstatement of the CD requirements has passed 
through the KY RH SIP development process and unduly influenced the identification of specific 
technologies (wet FGD and wet ESP) as being the “top control” and “BART” for Cooper Units 1 
and 2. As described in the remainder of this report, proper unrestricted consideration of the 
available dry FGD process known as CFB Dry FGD would have resulted in a determination that 
it is at least equivalent to, if not better than, the combination of wet FGD and wet ESP that has 
been established as BART in the KY RH SIP. 

3.0 CONSIDERATIONS FOR WET FGD FOLLOWED BY WET ESP 

3.1 Commercial Status and Experience on Coal-fired Utility Boilers 

In is unquestionably true that wet FGD is the most commonly used technology for control of SO2 
emissions from coal-fired utility boilers, both in the US. and world wide. Likewise, it is true 
that wet ESP technology is well developed, especially for application on industrial processes. 
However, the combination of wet FGD and wet ESP on coal-fired boilers is extremely rare. In 
the US. there are currently only two coal-fired electric utility boilers for which this technology 

CFB Dry FGD as BART 
For Cooper Units 1 & 2 4 of 10 

Burns & McDonnell 
September 16,2008 



combination is in full-scale operation. These are Excel Energy’s Sberburne County Units 1 and 
2, which fire low-sulfur coal from the Powder River Basin (PRE3). These units each have 12 wet 
ESP modules, and can achieve reliability only by sequencing the modules off-line for routine 
maintenance. EKPC has installed a wet ESP at its Spurlock Unit 2 in accordance with Appendix 
A of the CD, but this device is not operational as of this writing. Three proposed new coal-fired 
utility boilers in the US.  have recently received permits based on the use of wet ESPs for H2S04 
control, including Trimble County Unit 2 in Kentucky, but none of these are yet operational. 

3.2 SO2 Control Capability 

Wet FGD technologies offer the potential for SO2 removal efficiencies at or above 95 percent. 
Historically, wet FGD systems have typically been identified as best available control 
technology (BACT) in permits for new US.  power plants firing high-sulfur coal. EPA has 
addressed the issue of control capability for wet FGD systems in the revisions to the new source 
performance standards for electric utility steam generating units that were promulgated February 
27,2006: 

EPA has concluded that 98percent control is possible with certain control and 
boiler configurations under ideal conditions. The amended SO2 standard is 
based on a 30-day average that includes the variability that occurs from non- 
ideal operating conditions ... 
The amended SO2 standard is either 1.4 lb/MWh or 95percent reduction on a 
30-day rolling average. [71 FR 9870-98711 

3.3 H&O4 Control Capability 

The capability of wet FGD systems to control condensable particulate (&sod) is generally 
stated to be in the range of 50% (+/- 20%). By adding a wet ESP downstream of the wet FGD, it 
is possible to achieve improved control of HzS04. Recent BACT determinations for new coal- 
fired boilers proposed with wet FGD followed by wet ESP have included H2S04 emission limits 
ranging from 0.004 lb/mmBtu to 0.01 Ib/mmBtu. As noted previously, none of these units is in 
operation, so the ability of these systems to achieve these permitted emission limits has not yet 
been demonstrated. 

3.4 Particulate Control Capability 

The KY RH SIP establishes the Cooper Station Unit 1 and 2 BART emission limit for filterable 
PM as 0.03 Ib/mmBtu. This is substantially below the current filterable PM emission from the 
existing ESPs, which has been reported to be in the range of 0.09 to 0.15 Ib/mmBtu. Wet FGD 
technologies have the capability to provide moderate levels of particulate emission control as a 
co-benefit of the process that leads to the capture of S02. The degree of particulate control 
achieved will depend on the absorber type used and the particle size distribution of the incoming 
fly ash. It is possible that the retrofit of a wet FGD absorber alone will be able to achieve the 
BART emission limit. However, wet FGD systems also generate particulate emissions due to the 
carryover of mist droplets from the process. The inclusion of a wet ESP for H2S04 control will 
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enhance the ability of the emission control system to control filterable PM emissions. Of the 
three new unit permits cited previously that have included wet ESPs as BACT for HzSO4 
emissions, two included filterable PM emission limits of 0.015 Ih/mmBtu. The other permit did 
not include an emission limit for filterable PM. 

3.5 Mercury Control Capability 

Mercury control at Cooper Station is not required by BART or the CD. However, for 
comparative purposes it is useful to examine expected and demonstrated control capabilities for 
mercury. Wet FGD systems are capable of achieving 80 to 90 percent removal of oxidized 
forms of mercury, which are soluble in water. However, elemental mercury, which is not water 
soluble, cannot be removed by wet FGD systems. Also, testing has shown that some of the 
oxidized mercury captured in a wet FGD system may be chemically reduced to the elemental 
form and re-emitted into the flue gas leaving the wet FGD. This means that the overall removal 
efficiency for mercury by wet FGD systems is a function of the degree of oxidation of mercury 
in the flue gas and the extent to which the re-emission phenomenon occurs. Mercury oxidation 
is affected by the halogen content of the coal fired and by the catalyst used in a selective catalytic 
reduction (SCR) system for NOx control. For compliance with the CD, Cooper Unit 2 will be 
retrofitted with an SCR system, whereas Unit 1 is not required to retrofit SCR. Consol Energy, 
working under contract to US.  DOE NETL, conducted an extensive multi-year study of mercury 
removal at coal-fired power plants fitted with SCR and FGD, including wet FGD and lime spray 
dryer FGD. The conclusions of the study were stated as follows: 

The results show that the SCR-FGD combination can vemove a substantial 
fraction of mercury from flue gas. The coal-to-stack mercury removals ranged 
from 65% to 97% for the units with SCR andfrom 53% to 87% for the units 
without SCR. There was no indication that any type of FGD system was better at 
mercury removal than others. [DE-FC26-02NT41589 Final Report, April 20061 

4.0 CONSIDERATIONS FOR CFB DRY FGD 

4.1 Commercial Status and Experience on Coal-Fired Utility Boilers 

CFB Dry FGD is not a new technology, and it has established an extensive experience base 
internationally over the past 15 to 20 years, including application to coal-fired boilers as large as 
350 MW. It is described in the November 2000 U.S. EPA report “Controlling SO2 Emissions: A 
Review of Technologies”( EPA/600/R-00/093), which is cited (see 70 FR 39164) as a 
recommended resource for identification of control alternatives for consideration as BART in 
the EPA’s “Guidelines for BART Determinations Under the Regional Haze Rule” (40 CFR 51, 
Appendix Y). However, until recently it has been applied in the US.  to only a few small ( 4 0 0  
MW) coal-fired utility boilers. 

Recently (National Lime Association, “Flue Gas Desulfurization Technology Evaluation: 
Dry Lime vs. Wet Limestone F G D  March 2007) the CFB Dry FGD technology was reported to 
be offered in the U S .  by three different vendors: 
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A telephone survey conducted hy Burns & McDonnell in September 2008 confirmed that all 
three of these vendors would offer and guarantee their technology for the Cooper Station FGD 
retrofit project if given the opportunity. 

The first US .  installation of the Turhosorp CFB Dry FGD by Bahcock Power was completed in 
2007 at the 107 MW AES Greenidge Unit 4, and favorable results of the first year of operation 
have been reported in August 2008 at the Power Plant Air Pollutant Control "Mega" Symposium 
(refer to attached technical paper). Babcock Power is currently working on several additional 
U.S. retrofit projects that will supply CFB Dry FGD (Turhosorp) technology, including the 238 
MW Deerhaven Unit 2 of Gainesville (Florida) Regional Utilities. 

Allied Environmental Solutions, which has CFB Dry FGD experience in the US .  dating hack to 
1995, is supplying CFB Dry FGD systems for new utility pulverized coal-fired boilers that are 
currently under construction in Springfield, Missouri (275 MW) and Hastings, Nebraska (220 
MW). In addition, Allied is supplying their technology for use as a "polishing" FGD 
downstream of CFB utility boilers currently under construction in Louisiana and Texas. 

NooteriEriksen is supplying the CF'B Dry FGD technology for the 385 MW Dry Fork Power 
Station which is currently under construction near Gillette, Wyoming. This will he the largest 
CFB Dry FGD system in the U.S. 

4.2 SO2 Control Capability 

With regard to the control capability of CFB Dry FGD, the previously cited National Lime 
Association report stated, that "SO2 removal guarantees of 95-98% are available from the system 
suppliers identified". In order to obtain an indication ofthe specific guarantees that would he 
offered for the coals that are expected to be fired at Cooper Station after the FGD retrofits that 
will be required for compliance with the CD and BART, Burns & McDonnell requested specific 
statements from Allied Environmental Solutions and Babcock Power Environmental as to the 
SO2 control levels that would he offered as guarantees. Copies of their responses are attached to 
this report. The results are as follows: 

Allied Environmental Solutions, Inc. (formerly Lurgi) "CDS-FGD 
Austrian Energy and Environment, % Bahcock Power Environmental; "TurhosorpCS FGD" 
Wulff Deutschland GmbH, c/o NooteriEriksen; "GrafiWulff." 

Allied Environmental Solutions would guarantee 99% SO2 removal down to an emission 
rate not less than 0.022 IbirnmBtu. 

Bahcock Power Environmental would guarantee 98% SO2 removal throughout the fuel 
sulfur range from 4.0 Ihs SO2immBtu to 7.0 Ihs SOzimrnBtu. 

4.3 HzS04 Control Capability 

Both Allied Environmental Solutions and Babcock Power Environmental also provided an 
indication of the level of HzS04 control that they would guarantee for the Cooper Station coals. 
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Allied Environmental Solutions would guarantee 99% H z S 0 4  removal down to an 
emission rate not less than 1 ppm dry at 3% 0 2 ,  which they indicated was equivalent to 
approximately 0.003 to 0.0035 IbiinmBtu. 

Babcock Power Environmental would guarantee an H 2 S O 4  emission level at the outlet of 
their system of 0.005 IbhmBtu. 

0 

The attached paper reporting the results from the AES Greenidge plant confirms that in 26 tests 
conducted during the first year of system operation, the Babcock Power Turbosorp system 
achieved stack SO3 emissions below 1 ppmvd at 3% 0 2 .  

4.4 Particulate Control Capability 

The CFB Dry FGD system includes a fabric filter baghouse downstream of the fluidized bed 
absorber. As such, it can be expected that the capability for control of filterable PM emissions 
would be excellent. Allied Environmental Solutions indicated that an emissions guarantee of 
0.012 Ib/mmBtu would be offered, and that this had been demonstrated at their existing 
installations. Babcock Power presents the results of filterable PM testing at AES Greenidge in 
their attached paper, which confirms that extremely low emission levels have been achieved 
there. 

4.5 Mercury Control Capability 

The CFB Dry FGD technology offers the benefit of extended residence time of solids in the 
fluidized bed absorber. At AES Greenidge, which is also equipped with an SCR system for NO, 
control, this resulted in consistent mercury control performance above 95 percent removal on a 
coal-to-stack basis, even without the use of activated carbon, as illustrated in Figure 9 from the 
attached paper. 

5.0 ADDITIONAL ADVANTAGES OF CFB DRY FGD TECHNOLOGY 

Comparison of the information presented in Sections 3 and 4 of this report supports the 
determination that, from an emissions control standpoint, the CFB Dry FGD technology is 
equivalent to or better than the combination of wet FGD and wet ESP that is the current BART 
control technology retrofit requirement of the KY RH SIP for Cooper Station Units 1 and 2. In 
addition, the CFB Dry FGD technology offers several specific advantages for application at 
Cooper Station. These are noted below. 

5.1 Stack Plume Visibility 

The use of wet FGD at Cooper will produce the emission from the stack of a persistent water 
vapor plume which will be visible for miles. In contrast, the CFB Dry FGD technology will 
normally have no visible stack plume. Only during the coldest winter days will there be a visible 
stack plume of condensed water vapor evident from the operation of the CFB Dry FGD. This 
will greatly decrease the aesthetic impact of the FGD installation on the plant’s neighbors. 
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5.2 Aesthetic Impact of Stack 

The retrofit of wet FGD technology to a coal-fired power plant typically requires the 
construction of a new “wet stack”. This new stack likely would be constructed to a height 
equivalent to the “Good Engineering Practice” (GEP) stack height, which is considerably taller 
than the exisling stack at Cooper. The higher stack would increase the aesthetic impact on the 
surrounding communities. In contrast, the selection of CFB Dry FGD technology will likely 
allow the existing stack to be reused without any increase in height, thus minimizing the 
aesthetic impact of the FGD retrofit. 

5.3 Water Requirements 

The volume ofwater consumed by a CFB Dry FGD will be substantially less that what would be 
required for the wet FGD. 

5.4 Wastewater Discharge Considerations 

The CFB Dry FGD will have no wastewater discharge, whereas the wet FGD technology would 
produce a wastewater blowdown stream that would require chemical treatment in order to 
comply with effluent limitations. 

5.5 Solid Waste Disposal Considerations 

The CFB Dry FGD will produce a dry, powdery waste product that will exhibit handling 
characteristics very similar to the dry fly ash that is currently being disposed of in the on-site 
landfill at Cooper Station. In contrast, the wet FGD system will produce a wet sludge that must 
be dewatered prior to placement in the landfill. The higher moisture content of the wet FGD 
waste in the landfill may require modifications to the permitting and operation of the landfill. 

6.0 CONCLUSIONS 

In its development of the “Guidelines for BART Determinations Under the Regional Haze Rule” 
(40 CFR 51, Appendix Y), EPA intentionally established presumptive BART limits that would 
retain the flexibility of plant owners to choose either wet FGD or dry FGD. 

... we are establishing a presumptive BART limits of95 percent SO2 removal, or 
an emission rate of0.15 lb SOimmBtu ... 
... We requested comment on the removal effectiveness offlue gas 
desuyurization (“FGD ” or “scvubber “ controls) for various coal types and 
sulfur content combinations. Having considered the comments received, we 
have determined that there is ample data to support the determination that the 
BARTpresumptive limits outlined in today’s aclion are readily achievable by 
new wet or semi-dry FGD systems across a wide range of coal types and sulfur 
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contents based on proven scrubber technologies currently operational in the 
electric induslry. [70 FR 391321 

As the information presented in Section 2 of this report has demonstrated, the currently stated 
BART retrofit technology for PM control (wet FGD and wet ESP) in the KY RH SIP for Cooper 
Units I and 2 is unduly restrictive, in conflict with EPA’s stated intent that either wet FGD or 
dry FGD technologies may be selected as BART. This is due, at least in part, to 
misrepresentations of the Consent Decree and poor assumptions that were made in the 
preparation of the “BART Analysis for PM Emissions”, which was subsequently submitted to 
KYDAQ on behalf of EKPC. 

The BART Analysis should have considered available alternatives to the “wet FGD /wet ESP” 
combination. These alternatives, which include CFB Dry FGD technology, were known to EPA 
as early as November 2000 and were specifically recommended by EPA in its July 2005 “BART 
Guideline” for consideration in the identification of BART alternatives. 

The information presented in Sections 3 and 4 of this report has demonstrated that, from an 
emissions control perspective, the CFB Dry FGD technology is clearly equivalent to, or better 
than, the “wet FGD /wet ESP” technology combination, Specifically, the demonstrated and 
anticipated guaranteed emissions control performance of the CFB Dry FGD technology for S02, 
H2S04 (condensable PM) and filterable PM is equal to or better than what could be expected 
from the wet FGD /wet ESP combination. Limited information indicates that mercury control 
for the CFB Dry FGD may also be greater than that for the wet FGD /wet ESP combination. In 
comparison to the wet ESP technology specifically, the CFB Dry FGD technology actually has a 
greater degree of demonstrated performance on coal-fired utility boilers. 

In addition, as detailed in Section 5 ,  the CFB Dry FGD technology has advantages over the “wet 
FGD / wet ESP” combination in the areas of stack plume visibility, aesthetic impacts, water 
usage, wastewater discharge and solid waste disposal. In a situation where two alternative 
technologies are essentially equivalent, consideration of these additional factors would likely 
swing the BART determination clearly in the direction of establishing the CFB Dry FGD 
technology as BART. 

* * * * *  

Attachments: 
- Technical Paper “ The Greenidge Multi-Pollutant Control Project: Performance and 

Cost Results from the First Year of Operation”, presented at the Power Plant Air 
Pollutant Control “Mega” Symposium, August 28,2008. 
Letter from Allied Environmental Solutions dated 15 September 2008 
Letter from Babcock Power Environmental dated September 12,2008 

- 
- 
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The Greenidge Multi-Pollutant Control Project: Performance 
and Cost Results from the First Year of Operation 

Paper ## 15 

Daniel P. Connell and James E. Locke 
CONSOL Energy Inc. Research & Development, 4000 Brownsville Road, South Park, PA 15129 

Douglas J. Roll, P.E. 
AES Greenidge LLC, 590 Plant Road, Dresden, NY 14441 

Richard F. Abrams and Roderick Beittel 
Babcock Power Environmental Inc., 5 Neponset Street, Worcester, MA 01 615 

Wolfe P. Huber, P.E. 
US. Department of Energy, National Energy Technology Laboratory, 626 Cochrans Mill Road, 
Pittsburgh, PA, 15236 

ABSTFUCT 

The Greenidge Multi-Pollutant Control Project is being conducted at the 107-MW AES Greenidge 
Unit 4 as part of the US.  Department of Energy’s (DOE) Power Plant Improvement Initiative 
(PPII) to demonstrate an innovative combination of technologies that is well-suited for reducing 
emissions from the nation’s large fleet (-60 GW) of smaller coal-fired units. The technologies, 
which include a NOxOUT CASCADE’ hybrid selective non-catalytic reduction / selective 
catalytic reduction (SNCWSCR) system and a Turbosorp@ circulating fluidized bed dry scrubber, 
were installed in 2006 with a capital cost of < $350/kW and a footprint of < 0.5 acre, substantially 
less than the cost and space that would have been required for a conventional SCR and wet 
scrubber. 

Testing in 2007 with 2.4-3.2% sulfur coal demonstrated the system’s ability to reduce NO, 
emissions to 0.10 lb/mmBtu and emissions of SOZ, SO3, and HC1 by 96-97%. Mercury emissions 
were reduced by more than 95% without any activated carbon injection (ACI). Additional tests 
have been conducted through mid-2008 to establish the effects of plant operating conditions on the 
performance of the multi-pollutant control system. These tests have consistently shown at least 
95% SO2 removal, L 95% mercury removal (with no activated carbon injection), and very low 
emissions O f  SO3, HCI, and particulate matter. NO, emissions have averaged between 0.10 and 
0.1 5 Ib/mmBtu during longer-term operation. The performance of the multi-pollutant control 
system during its first year of commercial operation is discussed, and process economics are 
presented. 

INTRODUCTION 

The Greenidge Multi-Pollutant Control Project is being conducted as part of the US.  Department 
of Energy’s Power Plant Improvement Initiative to demonstrate an air emissions control retrofit 
option that is well-suited for the nation’s vast existing fleet of smaller, uncontrolled coal-fired 
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electric generating units (EGUs). There are about 420 coal-fired EGUs in the United States with 
capacities of 50-300 MW, that currently are not equipped with selective catalytic reduction, flue 
gas desulfurization (FGD), or mercury control systems. These smaller units are a valuable part of 
the nation's energy infrastructure, constituting almost 60 GW of installed capacity. However, 
with the onset of various state and federal environmental regulations requiring deep reductions in 
emissions of S02, NO,, and Hg, the continued operation of these units increasingly depends upon 
the ability to identify viable air pollution control retrofit options for them. The large capital costs 
and sizable space requirements associated with conventional technologies such as SCR and wet 
FGD make these technologies unattractive for many smaller units. 

The Greenidge Project seeks to establish the commercial readiness of a multi-pollutant control 
system that is designed to meet the needs of smaller coal-fired EGUs by offering deep emission 
reductions, low capital costs, small space requirements, applicability to high-sulfur coals, low 
maintenance requirements, and good turndown capabilities. The system includes combustion 
modifications and a NOxOUT CASCADE@ hybrid SNCRISCR system for NO, control, as well as 
a Turbosorp' circulating fluidized bed dry scrubber for S 0 2 ,  so3, HCI, and HF control. A 
baghouse, integral to the Turbosorp@ system, provides particulate control. Baghouse ash is 
recycled to the scrubber to improve sorbent utilization. Mercury control is accomplished via the 
co-benefits afforded by the in-duct SCR, Turbosorp' scrubber, and baghouse, and, if required, by 
injection of activated carbon upstream of the scrubber. 

The multi-pollutant control system is being demonstrated at the 107 MW, (Energy Information 
Administration net winter capacity) AES Greenidge Unit 4 in Dresden, NY. Unit 4 (Boiler 6) is a 
1953-vintage, tangentially-fired, balanced draft, reheat unit that fires pulverized eastern U.S. 
bituminous coal as its primary fuel and can co-fire biomass (waste wood) at up to 10% of its heat 
input. As such, it is representative of many of the 420 smaller coal-fired units described above. 
Before the multi-pollutant control project, the unit was equipped with a separated overfire air 
(SOFA) system for NO, control and an electrostatic precipitator (ESP) for particulate matter 
control; fuel sulfur content was restricted in order to meet its permitted SO2 emission rate of 3.8 
Ib/mmBtu. 

The Greenidge Project is being conducted by a team including CONSOL Energy Inc. Research & 
Development (CONSOL R&D) as prime contractor (responsible for project administration, 
performance testing, and reporting), AES Greenidge LLC as host site owner (responsible for site 
management, permitting, and operation of the multi-pollutant control system), and Bahcock Power 
Environmental Inc. (BPEI) as engineering, procurement, and construction (EPC) contractor. The 
NOxOUT CASCADE@ technology was supplied by Fuel Tech under subcontract to BPEI; the 
SCR reactor was supplied by BPEI, and the Turbosorp' technology was supplied by BPEI under 
license from Austrian Energy and Environment. All funding for the project is being provided by 
the US.  DOE, through its National Energy Technology Laboratory, and by AES Greenidge. The 
overall goal of the Greenidge Project is to show that the multi-pollutant control system being 
demonstrated, which had a capital cost of less than $350/kW and occupies less than 0.5 acre for 
the AES Greenidge Unit 4 application, can achieve full-load NO, emissions of 5 0.10 lb/mmBtu, 
reduce SO2 and acid gas (SO,, HCI, and HF) emissions by ? 95%, and reduce Hg emissions by 2 
90%, while the unit is firing 2-4% sulfur eastern U.S. bituminous coal and co-firing up to 10% 
biomass. 
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Start-up and commissioning of the multi-pollutant control system at AES Greenidge were 
completed in early 2007, and the system has now operated commercially for more than one year. 
During that time, the performance of the multi-pollutant control system has been monitored 
closely using plant operating data and data that were generated during a series of performance 
testing campaigns led by CONSOL R&D. This paper focuses on key performance results 
observed between March 2007 and May 2008. Process economics incorporating these 
performance results are also presented. 

PROCESS DESIGN 

Figure I presents a schematic of the multi-pollutant control process that is being demonstrated as 
part of the Greenidge Project. The design for AES Greenidge Unit 4 retrofit is based on the use of 
a 2.9%-sulfur bituminous coal, co-fired with up to 10% waste wood, and on a baseline full-load 
NO, emission rate of - 0.30 IbimmBtu prior to the installation of the new combustion 
modifications. 

zure 1. Schematic of the multi-uollutant control Process being demonstrated at AES - 
eenidge Unit 4. 
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NO, control is the first step in the process and is accomplished using urea-based, in-furnace SNCR 
followed by a single-layer SCR reactor that is installed in a modified section of the ductwork 
between the unit's economizer and its two air heaters. The SCR process is fed exclusively by 
ammonia slip from the SNCR process. Static mixers located just upstream of the SCR are used to 
homogenize the velocity, temperature, and composition of the flue gas to promote optimal 
ammonia utilization and NO, reduction across the relatively small SCR catalyst, which consists of 
a single layer that is - 1.3 meters deep. Because the SCR reactor is able to consume ammonia slip 
(typically a limiting factor in SNCR design), the upstream SNCR system can operate at lower 
temperatures than a stand-alone SNCR system would, resulting in improved urea utilization and 
greater NO, removal by the SNCR system, as well as sufficient NH3 slip to permit additional NO, 
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reduction via SCR. The hybrid NO, control system at AES Greenidge Unit 4 also includes 
combustion modifications (low-NO, burners and SOFA) to achieve further reductions in NO, 
emissions and to improve the performance of the hybrid SNCWSCR system. Hence, the system is 
designed to achieve a full-load NO, emission rate of i 0.10 Ib/mmBtu by combining the 
combustion modifications, which are designed to produce NO, emissions of 0.25 Ib/mmBtu, the 
SNCR, which is designed to reduce NO, by - 42% to 0.144 IhimmBtu, and the SCR, which is 
designed to further reduce NO, by 2 30% to i 0.10 IbimmBtu. The SNCR system at AES 
Greenidge includes three zones of urea injection. At high generator loads, urea is injected into the 
mid- and low-temperature zones to maximize NO, removal and generate ammonia slip for the 
SCR reactor. At generator loads that produce economizer outlet temperatures helow the minimum 
operating temperature for the SCR reactor, urea injection into the lowest-temperature zone is 
discontinued; however, urea continues to be injected into one or both of the mid- and higb- 
temperature zones until the minimum SNCR operating temperature is reached, resulting in 
continued NO, removal of 20-25% via SNCR. Below the minimum SNCR operating temperature, 
NO, emissions continue to be controlled by the unit's low-NO, combustion system. 

Emissions of SO1 and other acid gases are reduced by 2 95% in the Turbosorp' circulating 
fluidized bed dry scrubber system, which is installed downstream of the air heaters. In the 
Turbosorp@ system, water and dry hydrated lime (Ca(OH)2), which is produced from pebble lime 
in an onsite hydrator installed as part of the project, are injected separately into a fluidized bed 
absorber. There, the flue gas is evaporatively cooled to within 45 "F of its adiabatic saturation 
temperature and brought into intimate contact with the hydrated lime reagent in a fast fluidized 
bed. The basic hydrated lime reacts with the acidic constituents of the flue gas (Le., S02,  so,, 
HCI, and HF) to form dry solid products (i.e., hydrates of Cas03 and CaS04, CaC12, CaF2), which 
are separated from the flue gas in a new eight-compartment pulse jet baghouse. More than 95% of 
the collected solids are recycled to the absorber via air slides in order to maximize pollutant 
removal and lime utilization. As shown in Figure 1, a flue gas recycle system is also included to 
provide sufficient flue gas flow to maintain a fluidized bed in the absorber at low-load operation. 
A new booster fan, which was installed upstream of the unit's existing induced-draft fans to 
overcome the pressure drop created by the installation of the in-duct SCR, fluidized bed absorber, 
and baghouse, provides the motive force for flue gas recycle. The booster fan accounts for a 
majority of the multi-pollutant control system's parasitic power requirement, which totals about 
1.8% of the net electric output of AES Greenidge Unit 4. 

Because water and dry hydrated lime are injected separately into the Turhosorp@ absorber vessel, 
the hydrated lime injection rate is controlled solely by the SO? loading in the flue gas and by the 
desired SO2 emission reduction, without being limited by the flue gas temperature or moisture 
content. As a result, the Turhosorp' system affords greater flexibility than a spray dryer for 
achieving deep emission reductions from a wide range of fuels, including high-sulfur coals. This 
is an important feature, as more than 80% of the 420 candidate units identified earlier are located 
east of the Mississippi River, where high-sulfur coal is a potential fuel source. The high solids 
recycle rate from the baghouse to the absorber vessel promotes efficient sorbent utilization in the 
Turhosorp@ system. The projected calcium-to-sulfur (CdS) molar ratio for the design fuel (4.0 Ib 
SO2 / mmBtu) is 1.6-1.7, based on moles of inlet S02. Finally, unlike wet FGD systems and spray 
dryers, the Turbosorp@ system does not require slurry handling. This is expected to result in 
reduced maintenance requirements relative to the alternative technologies. 
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Mercury control in the multi-pollutant control system is accomplished via the co-benefits afforded 
by the combustion modifications, in-duct SCR, circulating fluidized bed dry scrubber, and 
baghouse, and, if required, by injection of activated carbon just upstream of the scrubber. From a 
mercury control perspective, the Greenidge multi-pollutant control process is similar to a 
conventional air pollution control configuration comprising an SCR, spray dryer, and baghouse. 
Measurements have demonstrated that this configuration, when applied to plants firing bituminous 
coal, achieves a high level of mercury removal ( i t . ,  89-99%) without the need for any mercury- 
specific control technology.' This high level of removal likely results from a combination of 
factors, including the conversion of elemental mercury (Hg') to oxidized mercury (Hg2') across 
the SCR catalyst, the removal of Hg2+ (a Lewis acid) and so3 (which can interfere with Hg 
adsorption on carbon particles) by moistened, basic Ca(0H)z particles in the scrubber, and the 
removal of Hgz+ and Hgo via adsorption onto carbon-containing fly ash and Ca(OH)2 at low 
temperatures in the baghouse, which facilitates contact between gaseous mercury and carbon or 
other sorbent contained in the dust cake that accumulates on its numerous filter bags. The 
Greenidge multi-pollutant control process includes all of these components, and hence, it might be 
expected that its combination of an in-duct SCR, Ca(OH)z-based scrubber, and baghouse would 
result in high mercury removals without any activated carbon injection when applied to 
bituminous coal-fired units. The combustion modifications (including those that were in place 
prior to installation ofthe multi-pollutant control system) also contribute to Hg removal by 
increasing the unburned carbon content of the fly ash, thereby improving its capacity for Hg 
capture. In addition, the multi-pollutant control system includes an activated carbon injection 
system installed upstream of the Turbosorp@ absorber vessel. Relative to simple duct injection, 
very effective utilization of the activated carbon and high mercury capture are expected to result 
from the high solids recycle ratio, long solids residence time, and low temperature (-160 O F )  

provided by the circulating fluidized bed dry scrubber and baghouse. 

Figures 2 and 3 present photographs of the in-duct SCR reactor and Turbosorp' system, 
respectively, at AES Greenidge Unit 4. The SCR reactor fits within the existing boiler building in 
a space with horizontal dimensions of 52 ft  by 27 ft and a vertical height of 23 ft. (The cross 
section of the reactor is 45 fl by 14 ft). Because of this compact reactor design, the hybrid 
SNCWSCR system avoids many of the capital costs associated with the multi-layer reactor, 
structural support steel, foundations, and new ductwork runs required for a conventional stand- 
alone SCR system. The arrangement of the circulating fluidized bed dry scrubber, baghouse, and 
associated equipment is also compact. As shown in Figure 3, the various pieces of equipment are 
vertically tiered to permit gravity-assisted transport of solids where possible, and as a result, the 
entire installation at AES Greenidge requires only - 0.4 acre of land. Unlike a wet FGD system, 
the Turhosorp' system does not produce a saturated flue gas, and therefore it is constructed from 
carbon steel and does not entail the installation of a new corrosion-resistant stack. These factors, 
coupled with the mechanical simplicity of the Turbosorp@ system relative to a wet FGD system, 
contribute to its comparatively lower capital costs. 

PERFORMANCE AND COST RESULTS 

Circulating Fluidized Bed Dry Scrubber 

Guarantee testing of the multi-pollutant control system at AES Greenidge Unit 4 was completed 
during March -May 2007. The Turbosorp@ system demonstrated attainment of its performance 
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target for SO2 removal efficiency on March 29, achieving 96% removal while the unit fired coal 
with a sulfur content of 3.8 Ih SO2 / mmBtu. (SO2 was measured at the scrubber inlet using EPA 
Method 6C and at the stack using the unit's continuous emissions monitor). 

Figure 2. Photograph of the in-duct SCR reactor at AES 

This level of performance continued throughout the first year of operation of the Turbosorp' 
system while Unit 4 fired mid-to-high sulfur eastern U S .  bituminous coals. To exemplify the 
longer-term SO2 reduction efficiency of the circulating fluidized bed dry scrubber, Figure 4 shows 
the hourly SO2 rate measured at the Turbosorp' inlet and stack during the first three months of 
2008, as well as the hourly SO2 removal percentages calculated from these data. Hourly average 
inlet SO2 rates ranged from 2.62 to 4.52 Ib/mmBtu during the quarter. Overall, the Turbosorp@ 
system reduced SO2 emissions from 3.41 IbimmBtu to 0.1 3 IbimmBtu during January-March, 
resulting in a removal efficiency of 96.3%. 

AES Greenidge routinely operates the scrubber with an SO2 emission rate set point of 0.10 
Ih/mmBtu, which is helow its permitted emission rate of 0.19 Ib/mmBtu (30-day rolling average), 
in order to provide a margin for transient upsets in system performance. These upsets, which are 
evidenced by the spikes in stack SO2 emission rate in Figure 4, can he caused either by routine 
operating and maintenance activities (e.g., change-out of the water injection lance) or by 
unexpected equipment problems (e.g., frozen valves and pressure transmitters during cold weather 
periods). However, such upsets occur infrequently, and the Turbosorp' system has easily 
maintained SO2 emissions within the unit's permit limit. The system is also capable of attaining 
very deep SO2 removal efficiencies, even when the unit fires high-sulfur coals. During the three 
months depicted in Figure 4, removal efficiencies 2 99% were observed during 23% of the one- 
hour periods for which SO2 data were available. Moreover, during performance testing in October 
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2007, the scrubber achieved 96-97% SO2 removal while Unit 4 fired coal containing 4.5-4.9 Ib 
SO2 / mmBtu. 

Figure 4. SOz removal performance of the Turbosorp" system at AES Greenidge Unit 4 
during January-March 2008. Data were obtained from the unit's air heater outlet SOz 
monitor and stack continuous emissions monitor. 
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The variable operating costs of the Turbosorp' process depend strongly on the amount of hydrated 
lime required to achieve a given level of SO2 removal. Ca/S molar ratios (based on inlet SO2) 
were estimated during six days of process performance testing in October 2007. Scrubber 
operating conditions were varied over the course of these six days. The ratios were derived from 
the pebble lime feed rate, change in hydrated lime silo level, and coal feed rate and sulfur content 
measured on each day. For each daily ratio, the number of moles of calcium is based on the 
available Ca(OH)2 content of hydrated lime samples collected on that day, and the number of 
moles of inlet sulfur is computed as 95% of the sulfur fed with the coal. (Available Ca(OH)2, 
determined in accordance with ASTM C25, averaged 96% of the total elemental calcium in the 
samples). It is important to recognize that these CdS  ratios depend on a number of measurements 
and, hence, are susceptible to several sources of error. Nevertheless, the ratios generally varied 
according to expectation. Process conditions on October 9 and 10 (coal sulfur content = 4.1 lb 
SO2 / mmBtu, SO2 removal efficiency = 95%, Turbosorp' outlet temperature = 160 OF) were very 
similar to the design specification for AES Greenidge Unit 4; the average Ca/S molar ratio 
computed from process data on these days was 1.68, consistent with the projected range of 1.6-1.7 
cited earlier in this paper. Higher CdS  molar ratios (average = 2.0) were required on the first two 
days of testing, when the coal sulfur content (average = 4.6 Ib SO2 / mmBtu) and SO2 removal 
efficiency (average = 97%) were greater than design conditions, and on the last day, when the 
scrubber outlet temperature was raised by 5 OF from its typical set point of 160 OF. (The coal 
sulfur content on this last day of testing was 4.2 Ib SO2 / mmBtu, and the SO2 removal efficiency 
was 93%). Additional parametric testing of the Turbosorp' system was conducted on June 16-19, 
2008, to elucidate the relationships between SO2 removal efficiency, approach to adiabatic 
saturation, and CdS; however, results of this testing are not yet available. 
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Concentration at Concentration at 
Tnrbosorp@ Inlet, Stack, Removal Efficiency, 

Number of ppmvd @ 3% O2 ppmvd @ 3% 0% Ye 
Analgte Tests Mean (Range) Mean (Range) Mean (Range) 
SO3 26 12.1 (4 7 - 28.7) 0.7 (0.2 - 1.7) 

. HCI 18 36.9 (26.1 - 48.6) I .4 (0.2 - 2.9) 96.1 (89.5 - 99.4) 
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As discussed above, the Turbosorp@ system is mechanically simple relative to many alternative 
FGD technologies, and therefore, it is expected to afford low maintenance requirements. This has 
generally been true at AES Greenidge during the first year of operation of the system. AES has 
been able to operate and maintain the Turbosorp' system (and the rest of the multi-pollutant 
control system) without adding any new operating and maintenance (O&M) personnel. The 
majority of the O&M requirements associated with the Turbosorp' system have involved the lime 
hydration system, which is the most mechanically complex part of the process. The most common 
problem has been plugging in the hydrated lime classification system. Problems with the lime 
hydration system have usually been resolved without impacting the operation of the Turbosorp' 
scrubber. Plant personnel can continue to operate the scrubber while the hydrator is offline by 
using hydrated lime from their onsite inventory or by taking deliveries of hydrated lime. 
However, in a few instances, lack of hydrated lime availability has forced the unit to derate. 
Hence, AES is increasing the plant's onsite storage capacity for hydrated lime. Other routine 
maintenance requirements in the Turbosorp' system include changing out and cleaning the 
Turbosorp' water injection lance (about once per week) and unplugging the vents from the ash 
disposal silos (several times per day). In addition, there have been occasional problems with 
malfunctioning instruments and with plugging of lines and valves in the ash recirculation and 
disposal system. However, no condensation problems have been observed in the absorber vessel 
or baghouse. 
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The only major hyproduct from the multi-pollutant control system is the product ash from the 
Turbosorp" system, which is very similar to spray dryer ash. Approximately 3.2 tons of scrubber 
hyproduct (excluding fly ash) are produced for each ton of SO2 removed, assuming design 
conditions. AES Greenidge generally disposes of the product ash at a landfill adjacent to the plant 
site. However, plant personnel succeeded in supplying 3,500 tons of product ash for use as 
flowahle fill, and the project team continues to seek potential beneficial reuses for the ash, which 
could also include use in mine reclamation or use in manufactured aggregate production. 

Hybrid NO, Control System 

The hybrid NO, control system has significantly reduced NO, emissions from AES Greenidge 
Unit 4, although it has performed less optimally than the Turhosorp' system. During guarantee 
testing on March 28,2007, the combustion modifications and hybrid SNCWSCR system 
demonstrated an average full-load NO, emission rate of 0.10 IhimmBtu, thereby satisfying the 
project's performance target for NO, emissions. However, AES Greenidge has been unable to 
achieve this emission rate in the long term while also maintaining acceptable combustion 
characteristics, sufficiently high steam temperatures, and sufficiently low ammonia slip for routine 
operation. During the guarantee test period, the unit experienced flame attachments that damaged 
several burners, forcing plant personnel to reduce the aggressiveness of low-NO, firing. This 
change in turn caused boiler conditions to deviate from the design basis for the SNCR system, 
promoting less-than-optimal performance of that system. The NO, control problems have been 
exacerbated by the accumulation of large particle ash (LPA) in the in-duct SCR reactor, which 
contributes to decreased NO, removal efficiency and increased ammonia slip from the reactor. As 
a result, the unit has generally operated with high-load NO, emissions of 0.10-0.15 IhlmmBtu 
since the guarantee testing period. 

Figure 6 shows average NO, emissions from AES Greenidge Unit 4 as a function of gross 
generator load during the first three months of 2008. As illustrated in the figure, the unit's permit 
limit varies according to the turndown strategy for the hybrid NO, control system. The permitted 
NO, emission rate is 0.15 Ih/mmBtu for gross generator loads above 68 MW, hut it increases to 
0.28 IbimmBtu when the gross generator load is between 53 and 68 MW and to 0.35 1bimmBtu 
when the gross generator load is between 43 and 52 MW. The overall average NO, emission rate 
during January-March 2008 was 0.1 5 IhimmBtu. The average NO, emission rate for gross 
generator loads above 68 MW was 0.14 lh/mmBtu, and the average rate for gross generator loads 
between 53 and 68 MW was 0.23 1himmBtu. This NO, emission profile is typical of that observed 
at AES Greenidge Unit 4 during the first year of operation of the multi-pollutant control system. 

Figure 7 illustrates the relationship between unit load, urea injection scheme, and ammonia slip for 
the hybrid SNCWSCR system at AES Greenidge Unit 4. Data were obtained during parametric 
testing of the system in November 2007 and May 2008. As discussed earlier, at low load, urea is 
only injected into Zone 1 (high-temperature zone), and at high load, urea is only injected into Zone 
2 (mid-temperature zone) and Zone 3 (low-temperature zone). Injection of urea into lower- 
temperature regions of the boiler generates ammonia; however, the SCR reactor is designed to 
consume almost all of this ammonia via reaction with NO,, leaving very little ammonia slip at the 
air heater inlet. Ammonia slip can cause ammonium bisulfate fouling in the air heaters; hence, it 
is a particular concern for plants like AES Greenidge that fire high-sulfur coal. The project's 
targeted ammonia slip for all unit loads is 5 2 ppmvd (corrected to 3% 0 2 )  at the air heater inlet. 
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As shown in Figure 7, the ammonia slip is well within this target at low unit load, but it increases 
rapidly upon introduction of urea into Zone 2 at intermediate load. Ammonia slip concentrations 
measured at mid and high unit loads during the project's performance evaluation period have 
ranged from 2 to 7 ppmvd @ 3% 0 2 .  Thus far, the higher-than-expected ammonia slip has not 
significantly affected unit operability or byproduct handling, as it has only led to a need for 
periodic washing of the air heater baskets. However, the effect of ammonia slip will continue to 
be monitored as catalyst activity decreases with time. 

Figure 6. NO, emissions (stack continuous emissions monitor) as a function of gross 
load at AES Greenidge Unit 4 during January-March 2008. The red line indicates 
the unit's permit limit (30-day rolling average). __ .,___^ __ __ .___^__ ~ 

Figure 7. Ammonia slip as a function of gross unit load and urea injection regime 
at AES Greenidge Unit 4. Ammonia was measured at the air heater inlet using 
US. EPA CTM 027 during testing campaigns in November2007 and May 2008. 
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Ammonium bisulfate fouling is also promoted by high concentrations of SO3 in the flue gas. The 
catalyst in the hybrid SNCWSCR system fosters the oxidation of a small portion of SO2 to SO3. 
During performance testing of the multi-pollutant control system in March 2008, SO3 
concentrations were measured at the inlet and outlet of the SCR reactor, as well as at the air heater 
outlet and stack, in order to evaluate the SO2-to-SO3 conversion across the catalyst. The average 
SO3 concentrations measured during four test runs were 10.1 ppinvd at the SCR inlet, 18.4 ppmvd 
at the SCR outlet, 7.7 ppmvd at the air heater outlet, and 0.7 ppinvd at the stack (all concentrations 
corrected to 3% 0 2 ) .  The increase in SO3 concentration across the SCR reactor corresponded to 
an SOz-to-SO3 conversion rate O f  OS%, which is within the project's target of < 1% conversion. 
The significant decrease in the measured SO3 concentration between the SCR outlet and air heater 
outlet may reflect the formation of ammonium bisulfate in the air heaters, especially given the 
relatively high ammonia slip (5.9 ppmvd @ 3% 0 2 )  observed during the test period. It may also 
result simply from the condensation of SO3 as sulfuric acid on the air heater baskets and its 
subsequent loss to the incoming combustion air. 

The most troublesome problem encountered during operation of the multi-pollutant control system 
at AES Greenidge has been the accumulation of large particle ash in the in-duct SCR reactor. The 
LPA, which consists of pieces of slag that in many cases are too large to pass through the 
honeycomb catalyst, becomes lodged in the catalyst channels and promotes subsequent 
accumulation and bridging of fly ash, eventually plugging a substantial portion of the catalyst. 
This causes an increase in the pressure drop across the SCR reactor. At AES Greenidge, the 
pressure drop becomes substantial enough over time that it could cause downstream ductwork to 
collapse. As a result, the unit must be derated and/or taken offline for catalyst cleaning. LPA 
accumulation in the SCR catalyst can also contribute to decreased NO, removal efficiency, 
increased ammonia slip, and increased catalyst erosion. 

The development of an effective LPA removal system for the in-duct SCR at AES Greenidge Unit 
4 has been very challenging. The flue gas flows vertically downward between the economizer and 
SCR reactor, with no available 90' bends or hoppers that can be used for inertial capture of the 
LPA (as is often done in conventional SCR installations). The solution that has been implemented 
consists of a sloped screen installed in the ductwork between the economizer and the catalyst to 
remove the LPA from the flue gas. The screen crosses an expansion joint, and hence, it is 
installed in two sections. Eight vacuum ports were installed at the base of the screen to remove 
the collected LPA; soot blowers are located beneath the screen to help transport the LPA to the 
vacuum ports. The screen, vacuum ports, and two soot blowers were originally installed in May 
2007. In September 2007, the two soot blowers were replaced with four rotary soot blowers, and a 
spring seal was installed to close the gap between screen sections. A rake soot blower was also 
installed above the SCR catalyst to aid in resuspending accumulated fly ash. In spite of these 
improvements, however, LPA particles that were large enough to plug the catalyst still passed the 
screen. This is evident in Figure 8, which shows the pressure drop across the SCR catalyst and 
LPA screen as a function of time from July-December 2007. Accumulated LPA and fly ash were 
cleaned from the reactor during six outages in this six-month period. (Four of these outages were 
a direct result of the LPA problem, and two were caused by other plant problems). In late 2007, 
patches were installed to eliminate openings in several areas of the screen, and the catalyst was 
replaced with a clean layer. Unit 4 operated from January 3-May 2, 2008, without an outage, 
although it was derated for the last month of this period because of elevated pressure drop across 
the in-duct SCR reactor and air heaters. In May 2008, the existing LPA screen was removed and 
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replaced with a new, smaller-pitch screen to more efficiently remove small pieces of LPA from the 
flue gas. It is expected that this will significantly reduce the severity of the SCR plugging 
problem. 

Figure 8. Pressure drop measured across the SCR catalyst and LPA screen at AES Greenidge Unit 4, July - December 
2007. Red arrows indicate outages during which the SCR reactor was cleaned. 
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Mercury Control 

The multi-pollutant control system at AES Greenidge Unit 4 has consistently exceeded its 
performance target of 2 90% Hg removal efficiency. As shown in Figure 9, twenty-five mercury 
tests were completed at AES Greenidge between March 2007 and May 2008. For each test, Hg 
concentrations at the stack were determined using the Ontario Hydro method (ASTM D 6784-02), 
and Hg concentrations in the coal were determined by ASTM D 6722. (For the first six tests, Hg 
was determined in the Ontario Hydro samples using cold vapor atomic absorption spectroscopy, 
and all Hg concentrations at the stack were below the method detection limit. Cold vapor atomic 
fluorescence spectroscopy was employed for subsequent tests so that stack Hg concentrations 
could be detected). All of the tests surpassed the project’s target for Hg removal; measured coal- 
to-stack Hg removal efficiencies ranged from 92.8% to 99.8%. Moreover, 20 of the 25 tests were 
conducted without any activated carbon injection; the average Hg removal efficiency observed 
during these tests was 98.1%. (The activated carbon injection rate during the five tests that 
included ACI was approximately 3 Ibimmacf). High mercury removal efficiency was observed 
irrespective of plant operating conditions. During all of the test periods, AES Greenidge Unit 4 
fired typical eastern U S .  bituminous coals containing 6.4 - 13.7 Ib Hg / TBtu, 3.3 - 4.9 Ib SO2 / 
mmBtu, and 0.07 - 0.1 1 % (dry) C1. For the four tests on March 11-12,2008, it also co-fired 
sawmill waste wood at less than 5% of the total heat input. The gross generator load during the 
reduced-load tests on November 13-15,2007, and May 19-20,2008, ranged from 56 to 84 MW; 
during the other 19 tests, the unit operated between 105 and 109 MWgross. AES Greenidge Unit 4 
produces fly ash with appreciable amounts of unburned carbon. The fly ash carbon content ranged 
from 9.2 to 25.3% over the course of the 25 Hg tests, likely contributing to the high Hg removal 
efficiencies that were observed. 

As discussed above, the in-duct SCR reactor is also expected to contribute to the high Iig removal 
efficiency by converting some elemental mercury to oxidized mercury, which is more easily 
captured in the circulating fluidized bed dry scrubber. Hg oxidation is often observed across 
conventional SCR reactors, but the extent to which Hg would be oxidized across the 
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comparatively small in-duct SCR at AES Greenidge Unit 4 was uncertain when the process was 
being designed. To investigate Hg oxidation across the in-duct SCR catalyst, concentrations of 
Hgo and Hg2+ were measured at the inlet and outlet of the SCR reactor during the four tests on 
March 11-12,2008. These measurements were conducted using a modified version of the Ontario 
Hydro method, in which sampling was performed at a constant, reduced flow rate, with the nozzle 
oriented away from the direction of flow to reduce uptake of particulate matter. (Hg speciation 
results determined using the Ontario Hydro method can be biased in high-dust locations by 
adsorption of Hg onto the fly ash that is collected on the sample filter. The fly ash can also 
promote Hg oxidation. However, these artifacts are expected to be minimal at the high 
temperatures around the SCR. The likelihood of bias is further reduced if the fly ash uptake is 
minimized. It is also important to note that the Ontario Hydro method has not been validated for 
high-temperature testing; however, flue gas conditions were similar at the SCR inlet and outlet, 
reducing the probability of relative measurement bias between those locations, and total Hg 
concentrations determined at both locations showed reasonable agreement with the coal Hg 
content and feed rate.) On average, Hgz+ accounted for 70% of the total gas-phase Hg (Le., Hgo + 
Hg2+) at the SCR inlet, and it accounted for 96% of the total gas-phase Hg at the SCR outlet. This 
result supports the role of the in-duct SCR in oxidizing Hg. Additional Hg measurements were 
performed around the SCR reactor in May and June 2008 to confirm the data from March: 
however, results of those additional measurements are not yet available. 

h h h l  S * * !  
r r r .  

I 

Process Economics 

Table 2 summarizes the estimated economic performance of the multi-pollutant control system at 
AES Greenidge Unit 4. The process economics are expressed in constant 2005 dollars, consistent 
with the start of construction at AES Greenidge, and are based on design information and actual 
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cost and operating data (where available) for the Unit 4 installation. Key assumptions are listed 
below the table. 

Table 2. Process economics (constant 2005 dollars) for the multi-pollutant control system at AES Greenidge Unit 4. 
I 1 EPC CaDital Cost 1 Fixed O&M Costs 1 Variable O&M Costs 1 Total I 

($lkW) ($/MWh) ($/MWh) I Levelized Cost 

scrubber, process water system, lime storage and hydration system, baghouse, ash recirculation system, and booster 
fan. Assumptions: Plant size = 107 MW net, Capacity factor = SO%, Coal sulfur = 4.0 Ib SO2 / mmBtu, NSR = 1.35, 
C d S  = 1.68 molimol, Pebble lime available CaO = 90%, NO, emissions = 0.10 Ib/mmBtu, SO2 removal efficiency = 
95%, Parasitic power = 1.84% of net load, 50% urea solution = $1.35/gal, Pebble lime = $115/ton, Waste disposal = 
$17/ton, Internal COE = $40/MWh, Plant life = 20 years, Fixed charge factor = 13.05%, AFUDC = 2.35%, Other 
assumptions based on Greenidge design basis, common cost estimating practices, and market prices. 

The total EPC capital cost for the multi-pollutant control system (excluding the ACI system, but 
including all other ancillary equipment) was $343/kW. This is about 40% less than the estimated 
cost to retrofit AES Greenidge Unit 4 with conventional SCR and wet FGD systems. Costs for the 
activated carbon injection system are not shown in Table 2, because testing has shown that the 
ACI system is not needed to achieve the project's Hg removal target. If included, the ACI system 
would add about $6/kW to the EPC capital cost. 

As discussed above, no new employees were required to operate the multi-pollutant control 
system at AES Greenidge. However, the fixed O&M costs presented in Table 2 preliminarily 
assume 16 hours per day of operating labor to account for increased overtime and training arising 
from the system. Maintenance labor and materials costs are estimated as 1.5% of the total plant 
cost (40% labor, 60% materials), and administrative and support labor costs are estimated as 30% 
of total O&M labor costs. Actual fixed O&M costs will be tabulated at the end of the project's 
performance evaluation period. 

Variable O&M costs include costs for pebble lime, urea, waste disposal, electricity, water, 
replacement catalyst, and replacement baghouse bags and cages. These costs were calculated 
using actual pricing and operating data from AES Greenidge, where available. Urea and pebble 
lime account for more than half of the variable O&M costs for the NO, and SO2 control systems, 
respectively. Costs for urea were computed assuming a normalized stoichiometric ratio (NSR = 2 
x moles of urea t moles of inlet NO,) of 1.35, consistent with that observed during guarantee 
testing of the multi-pollutant control system in March 2008. (The process economics in Table 2 
assume a NO, emission rate of 0.10 Ib/mmBtu, even though NO, emissions have averaged higher 
than this during routine operation of the multi-pollutant control system). Costs for lime assume a 
CdS molar ratio of 1.68, per the October 2007 performance testing results that were presented 
earlier. 

Total levelized costs for the multi-pollutant control system, including levelized capital and fixed 
and variable O&M costs, are about $3,487 / ton of NO, removed and $586 / ton of SO2 removed. 
These prices also cover mercury control, acid gas control, and improved primary particulate matter 
control, which are co-benefits of the SO2 and NO, control systems and add no incremental cost. 
Installation of the multi-pollutant control system has enabled AES Greenidge Unit 4 to satisfy its 

NO, Control 114* 
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air emissions requirements while remaining profitable, thereby contributing to a 20-30 year life 
extension for the unit. 

SUMMARY 

In conclusion, the Greenidge Project has demonstrated the commercial viability of a multi- 
pollutant control system that is designed to meet the needs of small coal-fired power plants that 
have traditionally been difficult to retrofit. The system, which includes combustion modifications, 
a hybrid SNCWSCR system, and a circulating fluidized bed dry scrubber (with new baghouse), 
required an EPC capital cost of $343/kW ($2005) and a footprint of < 0.5 acre at the 107-MW 
AES Greenidge Unit 4. This is substantially less than the capital cost and space that would have 
been required to retrofit the unit with conventional SCR and wet FGD systems. The multi- 
pollutant control system has operated commercially for more than a year, and it has generally met 
or exceeded the project’s performance targets. Tests completed since start-up of the system in 
early 2007 have consistently shown 2 95% SO2 removal, 2 95% mercury removal (with no 
activated carbon injection), and very low emissions of S03, HCI, HF, and particulate matter. SO2 
removal efficiencies greater than 95% have been observed even when the unit fires high-sulfur 
coals containing up to 4.9 Ib SO2 / mmBtu. The performance of the hybrid SNCWSCR system 
has been affected by problems with large particle ash, ammonia slip, and less-than-optimal 
combustion characteristics, and NO, emissions have typically averaged closer to 0.15 Ib/mmBtu 
than to the targeted emission rate of 0.10 Ib/mmBtu. Nevertheless, the system has substantially 
improved the unit’s NO, emission profile. Further testing of the multi-pollutant control system at 
AES Greenidge Unit 4 was completed in June 2008; results from those tests will add to the data 
presented here. Information generated as part of the Greenidge Project is useful for informing the 
decisionmaking of generators seeking affordable retrofit options for their smaller coal-fired units. 
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LLIED 
ENVIRONMENTAL SOLUTIONS, INC. 

15 September 2008 

Burns and McDonnell 
9400 Ward Parkway 
Kansas City, MO 641 14 

Attention: Carl Weilert 

Subject: CFB Scrubber Emissions Performance 

Mr. Weilert, 

It was a pleasure talking with you regarding Allied Environmental Solutions air 
pollution control technologies. Allied offers a full range of technologies for the 
power generation market as outlined below: 

Control 
- 
- 

Open spray tower limestone wet FGD scrubber 
Circulating Fluid Bed (CFB) dry FGD scrubber , .  

~ r v  Particulate Control - 
- 

Pulse jet fabric filters (PJFF) 
Rigid electrode electrostatic precipitators (ESP) 

Vertical flow wet electrostatic precipitators 
Acid Mist Control 

NAz Control 
- 

- Selective Catalytic Reduction (SCR) 

With regard to our FGD technologies you asked how a wet FGD scrubber followed 
by a wet ESP would compare on emissions performance with the CFB dry scrubber 
followed by a pulse jet fabric filter. Specifically, you were interested in a case were a 
4 to 6 #/MM Btu bituminous coal was being burned. While there are certainly 
differences in terms of capital and operating expense we view these two technology 
offerings as equivalent in terms of emissions performance and would guarantee the 
following emissions performance for the CFB / PJFF system: 

SO2 - 99% removal down to 0.022 #/MM Btu 
HzS04 - 99% removal down to 1 ppm dry at 3% 0 2  which is 0 

All ed Environmental Solutmr, Inc 
97?0Pai.xtrl hcoosDn.e S.le1CC .Co.moa \ID21146 
-e 4119~05100.Far4'C 9'051'1 .E ma 1"1o@ ~ o e r t c o r r  



LLIED A ENVIRONMENTAL SOLUTIONS, INC. 

equivalent to approximately 0.003 to 0.0035 #/MM Btu 
Filterable Particulate Matter - 0.012#/MM Btu 
Mercury - 90% removal down to 1 .O #/T Btu 

e 

0 

These limits have been demonstrated on existing installations. We are hopeful this 
properly addresses your needs and look forward to any further assistance we can 
provide. 

Best Regards, 

Paul Petty 
Director, Technology and Applications 

cc. Mike Dunseith 
Director, Sales and Marketing 

AI ied Environmental Solutions, Inc. 
973’J?a!.xen: N c m  Dr..e. %it 110. C o m o s  VD21046 
Te 4109105103.Far41091051~1 . E - t A i  nlcsa ei-en.rron 



September 12,2008 

Burns & McDonnell 
9400 Ward Parkway 
Kansas Cityv MO 641 14 

Attention: Mr. Carl Weilet? 

Subject: SO:! Control Equipment Capabilities 

Dear Mr. Weilert: 

In response to your questions regarding SO2 and H:!S04 emissions control equipment 
on boilers with uncontrolled SO2 emissions ranging from 4.0 to 7.0 IbslMM Btu we offer 
the following: 

Our Turbosop@ circulating dry scrubbing system can be guaranteed to control SO:! 
emissions at the 98% level throughout the range of 4.0 to 7.0 Ibs/ MM Btu. 

With respect to HZS04 control we can guarantee an outlet emission of 0.005 Ibs/MM 
Btu. This is equivalent to what we understand to be the emissions typically specified 
for systems utilizing a wet FGD followed by a wet ESP. 

I hope this information proves helpful to you. We would welcome an opportunity to 
meet with you to discuss our technology in greater detail. 

Sincerely yours, 

Mario Gialanella 
Manager, Business Development 



JRT Exhibit 2 

J.S. COOPER AREA TRANSMISSION ANALYSIS 

A study of the transmission system in the region surrounding EKPC’s J.S. Cooper 
(“Cooper”) generating station has been performed to identify the potential problems with 
both Cooper units off simukaneously. 

Background 
Cooper Station is the only fossil-fuel baseload unit in the southern Kentucky region. 
Hydroelectric units are located at nearby facilities at the Wolf Creek Dam and Laurel 
Dam. Therefore, these generators are the local generating sources to serve the load in the 
area. In addition to these generating sources, the E.ON Brown-Alcalde-Pineville 345 kV 
line provides a source from the north into the region. Also, the E.ON Pineville-Pocket 
North 500 kV line is another source that can provide some support into the region. 
However, Wolf Creek Dam, Cooper Station, and the E.ON Alcalde 345-161 kV 
transformer are the key sources for Casey, Laurel, Lincoln, McCreary, Pulaski, 
Rockcastle, Russell, and Wayne Counties. Recent studies identified the potential for 
severe system conditions with reduced generation in the area. These studies were 
conducted as a result of the potential for substantial reductions in the elevation of Lake 
Cumberland as a result of concerns ahout the condition of the Wolf Creek Dam. System 
conditions were of sufficient concern to recommend measures to address these issues. 
EKPC constructed a water-cooling system at the J.S. Cooper Station to allow continued 
normal operation of at least Cooper Unit #2 regardless of lake elevation or water 
temperature. 

EKPC now plans to add environmental controls, including a flue gas desulfurization unit 
(“scrubber”) at Cooper to reduce emissions. The potential for common environmental 
control equipment for both Cooper generating units that could result in forced outages 
during a failure has necessitated the need to revisit system conditions in the area with 
both units off-line simultaneously. 

Identification of Area Problems 
Power flow analysis was conducted to identify the violations of EKPC and E.ON 
transmission planning criteria in the area for the 2013-2019 period. 

Table 1 provides the list of problems identified for the 2013-2019 period. The date 
provided is the initial date when a violation for that particular facility is identified. In 
most cases, the violations increase in severity through the planning horizon. 
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EKPC Transmission Planning 

1 1012412008 



Table 1 
Transmission Svstem Problems for the 2013-2019 Period With Both Cooper Station 

'f 

Facility 
Limit 

252 
MVA 
202 

MVA 

330 
MVA 

478 
MVA 

Season 

2013 
Summer 

2013 
Summer 

20 13- 14 
Winter 

YO 
Lo ad i n g 

or Under- 
voltage 

114.5% 

106.3% 

112.2% 

100.8% 

2013-14 
Winter 

2013-14 
Winter 

4lcalde-Elihu 161 
kV Line (EON) 

Hardin County 
345-138 kV 
Transformer 

(EON) 
Goldbug 13.2 kV 

Bus Voltage 
(EKPC) 

2014 
Summer 

2014-15 
Winter 

County Junction 
161 kV Line Out 

(EKPC) 
Hardinsburg- 

Central Hardin 138 
kV Line Out (EON- 

EKPC) 
McCreary County 

Transformer 
(EKPC) 

Wolf Creek-Russell 

161-69 kV 

2014- 15 
Winter 

(EON) 
Cabin Hollow 
12.5 kV Bus 

Voltage (EKPC) 
Williamsburg 

South 69 kV Bus 
Voltage (EON) 

Rockhold 13.2 kV 
Bus Voltage 

(EKPC) 
4lcalde-Elihu 161 
kV Line (EON) 

2014-15 
Winter 

EKPC) 
Somerset-Cabin 

Hollow 69 kV Line 
(EKPC) 

Farley 161-69 kV 
Transformer (EON) 

Farley-Rockhold 69 
kV Line (EON) 

None 

2014-1 5 
Winter 

2015- 16 
Winter 

Generating Units 

Limiting Facility 

4lcalde-Elihu 161 
kV Line (EON) 

4lcalde-Elihu 161 

Critical 
Contingency 

Wolf Creek-Russell 
County Junction 
161 kV Line Out 

(EKPC) 

kV Line (EON) I None 
1 Wolf Creek-Russell 

Coburg-Garlin 69 County-Jamestown 
kV Line (EKPC) 16 1 kV Line Out 

Elihu-Ferguson Elihu-Cooper 161 
South + 69 kV Line kV Line Out (EON- 

Identified 
Value 

288.6 
MVA 
214.7 
MVA 

370.1 
MVA 

481.8 
MVA 

91.4% 

18.4 MVA 

129.1 
MVA 

92.4% 

89.9% 

92.3% 
299.2 
MVA 

1.1% 

102.2% 

MVA 100.1% 

92.5% 0.1% 

92.5% 0.2% 

MVA 100.1% 
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Table 1 
rransmission Svstem Problems for the 2013-2019 Period With Both Cooper Station 

92.5% 

92.5% 

41 
MVA 

90.0% 

92.5% 

90.0% 

92.5% 

Farley-Rockhold 69 

kV Transformer 

0.2% 

0.1% 

100.7% 

0.2% 

0.4% 

0.4% 

0.2% 

ff 

92.3% 

92.4% 

41.3 MVA 

89.8% 

92.1% 

89.6% 

92.3% 

130.3 
MVA 

92.1% 

92.2% 

89.7% 

;?A 101.0% 

Most of the problems listed in Table 1 are relatively minor violations of facility limits 
that can be addressed via line conductor upgrades, reconductors, and/or 
transmission/distribution capacitor bank additions. The only exceptions are the overloads 
of the Alcalde-Elihu 161 kV line for the Wolf Creek-Russell County Junction 161 kV 
line during both summer and winter periods. The loading on the Alcalde-Elihu line for 
this scenario could approach 115% of the line’s emergency rating. This creates a 
reasonable probability of the line tripping due to the excessive loading. 
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A cascading outage analysis was performed to determine what the effects of the Alcalde- 
Elihu 161 kV line tripping could be on the area transmission system. This analysis was 
performed for the 2013 Summer, 2013-14 Winter, 2018 Summer, and 2018-19 Winter 
periods to determine how system conditions vary for summer system loads versus winter 
system loads and how the severity of system conditions changes through the planning 
period. 

The results of this analysis indicate that if the Alcalde-Elihu 161 kV line trips for the 
scenarios evaluated (Wolf Creek-Russell County Junction 161 kV line outaged with 
Cooper Units 1 and 2 off), this will create severe overloads and undervoltages across the 
area during either summer or winter peak conditions. Subsequent trips of transmission 
facilities and loss of load are likely. The results of the cascading analysis are summarized 
below. 

2013 Summer Cascading Outape Scenario 
Starting Point: Cooper Units 1 & 2 Off, Wolf Creek-Russell County Junction 161 kV 
line out of service 
Resulting System Condition: Alcalde-Elihu 161 kV line at 114.5% of emergency rating 

Step 1: Trip Alcalde-Elihu 161 kV line 
Resulting System Condition: Marion County-Casey County 161 kV line at 120.5% of 
emergency rating 

Step 2: Trip Marion County-Casey County 161 kV line 
Resulting System Condition: 
emergency rating 

Step 3: Trip Denny-Bronston Junction 69 kV line 
Resulting System Condition: Brush Creek-Carpenter Tap 69 kV line at 108.9% of 
emergency rating 

Step 4: Trip Brush Creek-Carpenter 69 kV line 
Resulting System Condition: Farley-Rockhold 69 1tV line at 148.7% of emergency 
rating 

Step 5: Trip Farley-Rockhold 69 1cV line 
Resulting System Condition: Area voltage collapse 

Load Shedding Required To Avoid Voltage Collapse: 25 MW for EKPC and 70 MW 
for EON 

Denny-Bronston Junction 69 kV line at 141.9% of 
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2013-14 Winter Cascading Outage Scenario 
Starting Point: Cooper Units 1 & 2 Off, Wolf Creek-Russell County Junction 161 kV 
line out of service 
Resulting System Condition: Alcalde-Elihu 161 kV line at 112.2% of emergency rating 

Step I: Trip Alcalde-Elihu I61 kV line 
Resulting System Condition: Area voltage collapse 

Load Shedding Required To Avoid Voltage Collapse: 50 MW for EKPC and 15 MW 
for EON 

2018 Summer Cascading Outwe Scenario 
Starting Point: Cooper Units 1 & 2 Off, Wolf Creek-Russell County Junction 161 kV 
line out of service 
Resulting System Condition: Alcalde-Elihu 161 kV line at 117.6% of emergency rating 

Step 1: Trip Alcalde-Elihu 161 kV line 
Resulting System Condition: Marion County-Casey County 161 kV line at 112.2% of 
emergency rating 

Step 2: Trip Marion County-Casey County 161 kV line 
Resulting System Condition: Coburg-Garlin Tap 69 kV line at 213.2% of  emergency 
rating 

Step 3: Trip Coburg-Garlin Tap 69 kV line 
Resulting System Condition: 
emergency rating 

Step 4: Trip Denny-Bronston Junction 69 kV line 
Resulting System Condition: Zula Junction-Upchurch Tap 69 kV line at 134.7% of 
emergency rating 

Step 5: Trip Zula Junction-Upchurch Tap 69 kV line 
Resulting System Condition: Wofford-Cumberland Falls Tap 69 kV line at 125.8% of 
emergency rating 

Step 6: Trip Wofford-Cumberland Falls Tap 69 kV line 
Resulting System Condition: 
emergency rating 

Step 7: Trip Summershade 161-69 kV transformer 
Resulting System Condition: Area voltage collapse 

Denny-Bronston Junction 69 kV line at 129.9% of 

Summershade 161-69 kV transformer at 117.3% of 

Load Shedding Required To Avoid Voltage Collapse: 70 MW for EKPC and 10 MW 
for EON 
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2018-19 Winter Cascading Outage Scenario 
Starting Point: Cooper Units 1 & 2 Off, Wolf Creek-Russell County Junction 161 kV 
line out of service 
Resulting System Condition: Alcalde-Elihu 161 kV line at 120.8% of emergency rating 

Step I :  Trip Alcalde-Elihu 161 kV line 
Resulting System Condition: Area voltage collapse 

Load Shedding Required To Avoid Voltage Collapse: 90 MW for EKPC and 15 MW 
for EON 

Therefore, the load shedding that would be required to avoid widespread voltage collapse 
in the area ranges from 25 MW to 90 MW for EKPC and from 10 MW to 70 MW for 
EON. This load shedding would need to be automated to occur immediately for a trip of 
the Alcalde-Elihu 161 kV line, or would need to occur prior to the Wolf Creek-Russell 
County Junction 161 kV line outage when system conditioiis warrant. If proactive load 
shedding is not performed, the potential would exist for a much more extensive loss of 
load as a result of the cascading outages that could occur in the area. As much as 
approximately 500 MW of EKPC load and 200 MW of E.ON load could be dropped for 
these extreme scenarios. 

Alternative Solutions to System Problems 
The primary problem to be addressed is the overload of the Alcalde-Elihu 161 kV line, 
which could approach 15% over the emergency rating of the line. The limit for this line 
is the maximum rating of the 556.5 KCM ACSR conductor in the line. This problem can 
be addressed by replacing the line conductor with larger conductor (795 KCM ACSR or 
larger). The other problems identified in Table 1 are relatively ininor problems that can 
be addressed by upgrading conductors and/or terminal facilities of the listed overloaded 
facilities as well as installing local 69 kV capacitor banks to address the low voltage 
problems. 

Further analysis will be performed to identify specific solutions and to develop 
recommendations, The solutions to be considered will include the use of load shedding 
schemes, generation re-dispatch, and transmission system upgrades. 

Conclusions 
The study results documented here highlight the importance of the Cooper Station 
generating units for the area. It is critical to minimize the opportunities for single-mode 
failures of equipment at Cooper Station to trip both units offline simultaneously. Future 
transmission system modifications or additions will be needed in the area, but will not 
eliminate the need for this generation dispatch consideration, 

Further recoininendations will be made to address system problems in the area after 
analysis of transmission alternatives is completed. 
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EKPC 
Cooper Retrofit Project 

Fuels Screening Summary 
August 28,2008 

Obiective: 

To identify and narrow a list of candidate fuels for a detailed boiler impact study 
and the engineering considerations necessary for the scoping and preliminary 
design phase of the Cooper Retrofit Project (CRP). 

Bac kq rou nd : 

EKPC is required to install and operate pollution control equipment at the John 
Sherman Cooper Power Station, in Burnside, Kentucky. This equipment will be 
installed in order to comply with current environmental requirements including a 
Consent Decree negotiated between EKPC and EPA for Unit #2. Modifications 
to be made to the plant as part of this initiative will allow a change in fuel 
specifications, and potentially, the use of less costly fuel than is utilized at the 
plant currently. Key fuel characteristics to consider in this phase of the project 
are projected price, and quality in terms of elemental contenffperformance. 
Other important factors like quantity available, method and cost of delivery, 
source and location of fuel, production and delivery capability, and security of 
supply, change with market conditions over time and are evaluated in more detail 
when fuel purchase evaluations are made. The evaluation must focus on 
minimized cost and optimized fuel flexibility as considerations are made about 
the modification and future operation of the plant. 

A market evaluation was performed to identify available fuels, and select those 
that should beused to establish design parameters and evaluate boiler 
performance. Although no reliable market is currently observable in this area for 
biomass fuels, they will be included for boiler impact evaluation as a possible fuel 
additive, should the circumstances change, regarding adequate local supply. 

Screeninq Process: 

The 19 coal types initially identified for the screening process were chosen as 
representative fuels from different coal basins that could economically, 
efficiently, and safely power the boiler(s) at Cooper Station while maximizing fuel 
flexibility. 

Price Ranking 
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Energy Ventures Analysis, Inc. (EVA) had previously been commissioned by 
EKPC to provide price forecast for I9  types of coal, natural gas, fuel oil, and 
emissions through 2030. The coal forecast was to be based on BTUllb, 
#S02/MMBtu, and % Ash. For the CRP, EVA provided projected coal prices for 
the 19 coal types in $/MMBtu through 2030 (FOB mine). EKPC estimated 
transportation costs to Cooper Station using a combination of actual 
transportation costs combined with projections based on available market 
information to determine a delivered cost (Exhibit 1). Because of the defined 
schedule for the CRP, the coal types were ranked based on data for the first year 
of commercial operation (2012). 

EKPC routinely uses project specific engagements and subscriptions to 
FUELCAST, COALCAST, and eCAST services from Energy Ventures Analysis, 
Inc. (EVA). These services are used throughout the energy and environmental 
industries for short and long-term price and market forecasts. EVA has been 
providing the energy industry with expert advice for the past 25 years. The 
company specializes in energy and environmental market analysis and 
forecasting for natural gas, coal, electricity, oil, NO,, SO2, and C02, as well as 
project analysis, including project proformas and financial evaluations for existing 
and proposed power plants, coal mines and coal companies, natural gas storage 
projects, and other energy projects. EVA'S primary expertise is in energy 
forecasts. Their coal services have been performed for many major coal 
companies, electric utilities and other consumers like railroad companies, 
equipment manufacturers and government agencies. 

Cooper Station's Unit 2 currently has clearly defined coal specification 
requirements for operating the boiler at full load. The boiler has a minimum 
BTU/lb specification of 11,500 and maximum Ash specification of 12%. Three of 
the 19 coal types being evaluated were quickly eliminated because they failed to 
meet both the BTU/lb and Ash specification. They were CAPP-Raw, ILB-WK, 
and NAPP-Pitts Raw. A fourth coal, PRB, was eliminated because it was 
significantly more expensive than the other candidates due to the freight costs. 
Consequently the list of 19 coal types was reduced to 15. 

Elemental Characteristics 

EKPCs Fuel and Emissions yroup provided the elemental analysis for 18 
specific coals, corresponding to the 15 remaining coal types, along with the 
elemental analysis for wood and switchgrass as potential biomass co-firing 
additives. to Babcock and Wilcox (B&W), who were under contract to the Burns & 
McDonnell (B&M), the Owner's Engineer, to perform boiler performance 
evaluations. There were 14 coals identified by B&W as viable candidates for 
boiler evaluation (Exhibit 2). In order to make that evaluation effort more 
manageable, the fuels were grouped based on their similarities by B&M, with 
concurrence by EKPC, as follows. 
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Illinois Basin Group 
Williams - Illinois #6 
James River - Indiana #5 
Highland #9 

Central Aopalachian Group A (Hiah Sulfur) 
Middle 8 Hazard 
Hazard 8 Split 2 
Trinity/Little Elk Mining 

Central Appalachian Group B (Mid-Ranqe Sulfur) 
Sample S-667 
Sample S-671 
Sample S-673 
Sample S-674-1 

Central Appalachian Group C (Low Sulfur) 
Dale Gatliff 21 16 
Dale Trinity 21 17 

Northern Appalachian Group (Compliance Coal) 
Daron #8 
Daron #9 

EKPC is currently using coals that are representative of those in the Central 
Appalachian Groups B & C. Because of our extensive experience and familiarity 
with long term performance data for coals in these groups and their effects on 
specific boilers, it was decided that a cursory assessment of potential boiler and 
downstream affects would be adequate to incorporate these coals into the final 
pool of accepted candidates. 

In order to reduce repetition, and minimize the time required to perform detailed 
boiler performance analysis on the remaining fuels, it was decided that a 
representative coal from each group would be used as a proxy for the worst case 
for boiler operation. This effectively reduced the number of full boiler impact 
evaluations conducted by B&W to 3 fuels plus the biomass additives. 

Consequently, the fuel analysis for both of these materials was also provided to 
B&M and B&W for boiler evaluation. Wood and switchgrass are the most 
reasonable bio-mass fuels to consider for Cooper because of market and 
operational considerations. Woody biomass is plentiful in the geographic area 
around Cooper Station. While there are small industries in the area that are 
currently using wood waste as feedstock such as charcoal and pellet 
manufacturers, there are currently no paper mills or other comparable facilities in 
this area with a large appetite for wood waste as a fuel supply. Likewise, there 
are no Ethanol producers, or other significant competitors for switchgrass supply, 
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although no reliable supply exists in the region. Operationally, wood and 
switchgrass would require special transportation, storage, handling, and 
processing at the plant. Boiler modifications may be necessary if large volumes 
of these supplementary fuels are used over the long-term. 

Other Considerations 

Fuel delivery for the Cooper site must be carefully considered. Long distance 
truck delivery may not be economical, therefore Norfolk Southern’s rail deliveries 
must be taken into consideration. Installation of a rotary coal unloader or other 
acceptable unloading facility may be needed,and expansion of the railsiding from 
50 cars to 100-1 50 cars may be appropriate to accommodate the delivery of 
future coals. 

Understanding coal reserves from different coal regions is also paramount when 
considering long-term fuel supplies. With the coal reserves in CAPP depleting, 
the coal that is available and economical today could well be different in the 
future. It is generally believed that the ILB coal reserves are adequate for many 
years to come and in the recent coal market changes, ILB prices increased, but 
not to the degree of CAPP prices. EKPC believes that CAPP coal is going to be 
more susceptible to the export market because of its geographical location 
making easy access to the East Coast seaports. 

Conclusions and Recommendations 

For design of the required pollution control equipment, EKPC and B&M selected 
a design coal (Daron #8) from the list of acceptable candidates for it‘s 
characteristics related to Sulfur and Ash. Using this “outer boundary” will make 
provisions for appropriate environmental performance for the range of coals 
deemed acceptable in the screening process. 

Likewise, those “worst case” coals from each group were used in the boiler 
analysis. In a proprietary and confidential report, B&W made recommendations 
related to the slagging, fouling and erosive tendencies of the submitted coals. In 
the Northern Appalachian Coal, although Daron #8 was used as the pollution 
control design “worst case”, Daron #9 was used to simulate the “worst case” for 
boiler slagging due to it‘s lower fusion temperature. 

This approach is based on the premise that if the new equipment and processes 
work effectively with the “design/worst case” coals, the other economically viable 
fuels in the list and the fuel blends made from them, will also be acceptable from 
both the environmental and operational performance perspectives. Coals are 
currently blended at Cooper to achieve optimum performance and cost 
effectiveness, and this will likely continue into the future, after the addition of the 
pollution control equipment. Although the “design” coal may never actually be 
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used for production at the Cooper Generating Station, it represents the 
appropriate practical limits of the equipment and process design for fuel use. 

The information and conclusions developed during the screening process 
between EKPC and B&M, with technical support from B&W, are to be 
incorporated into the preliminary design and scope for the project. Further 
assessment for potential boiler modifications may be made as a part of detailed 
design. 

Space allotment for an improved rail car unloader and expansion of the on-site 
rail system to allow for larger train deliveries should be made in the site plan 
development for the possibility of using future coals, should market conditions 
warrant. 

Attachments: 

JRT Exhibit 3 -Attachment A - Market Comparison of Fuels 
JRT Exhibit 3 -Attachment B - Individual Fuel Analysis Reports 
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ATTACHMENT A 

Market Comparison of Fuels 

Delivered $/MMBtu basis 



FOB 
Freight Coat Type Point 

ILB-WK Green Rvr 
CAPP-Manchester Truck 
ILB-WK Green Rvr 
CAPP-Hazard Truck 
CAPP-Manchester Truck 
CAPP-Hazard Truck 
NAPP-Ohio Strip Ohio R 
CAPP-Hazard Truck 
CAPP-Hazard Truck 
CAPP-Hazard Truck 
NAPP-Pills VH Ohio R 
CAPP-Pike-UnCNshed TNCk 
CAPP-Pike-UncNshed Truck 
CAPP-Pike-UneNshed Truck 
NAPP-Pitts Raw Ohio R 
CAPP-Pike-Uncrushed Truck 
NAPP-Pitt HS Mon R 
PRB Raii 

#S021M Ash 
Btullb MBtu (%I 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 

10500 
12000 
11 500 
12000 
12000 
12000 
11500 
12000 
12000 
12000 
12500 
12000 
12000 
12000 
9500 

12000 
13000 
8800 

Freight 
FOB ffiO2IM Ash 

Coal Type Point BtUllb MBtu (%) 2007 2008 2009 2010 

Sorted by least price for2012 

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 



Freight 

22 

13 

22 

13 

22 

13 

22 

13 

10 

13 

FOB 
Point 
Truck 

Truck 

Truck 

Truck 

Truck 

Truck 

Truck 

TNCk 

Truck 

TNCk 

Coal Type 
CAPP-Pike-Uncrushed 
Freight 
Deliv/ton 
DelivlMMBtu 

CAPP-Hazard 
Freight 
Deliv/ton 
Deliv/MMBtu 

CAPP-Pike-Uncrushed 
Freight 
Deliv/ton 
Deliv/MMBtu 

CAPP-Hazard 
Freight 
Deliv/ton 
Deliv/MMBtu 

CAPP-Pike-Uncrushed 
Freight 
Deliv/ton 
Deliv/MMBtu 

CAPP-Hazard 
Freight 
Deliv/ton 
Deliv/MMBtu 

CAPP-Pike-Uncrushed 
Freight 
Oelivlton 
Deliv/MMBtu 

CAPP-Hazard 
Freight 
Deliv/ton 
Deliv/MMBtu 

CAPP-Manchester 
Freight 
Deliv/ton 
DelivlMMBtu 

CAPP-Raw 
Freight 
Deliv/ton 
Deliv/MMBtu 

- 

3tullb 
l2.000 

12,000 

I2,OOO 

12,000 

I2,OOO 

12,000 

12,000 

12,000 

12,000 

9.30C 

2008 
10926 
2233 
13159 
5483 

11024 
1320 
12344 
5143 

10578 
2233 
12811 
5338 

10627 
1320 
11947 
4978 

9984 
2233 
12217 
5090 

10033 
1320 
11353 
4730 

9877 
2233 
12110 
5046 

9926 
1320 

11246 
4686 

10073 
1015 
11088 
4620 

6591 
1320 
79 11 
4253 

S021h 

1 2  
% 

1 2  

1 6  

1 6  

2 2  

2 2  

2 8  

2 8  

2 8  

2 2  

2009 
10418 
2266 
12684 
5285 

105 17 
1340 

11857 
4940 

10100 
2266 
12366 
5153 

101 50 
1340 

11490 
4788 

9739 
2266 
12005 
5002 

9789 
1340 

11129 
4637 

9660 
2266 
11926 
4969 

9709 
1340 

11049 
4604 

9859 
1030 

1088s 
4537 

6424 
1340 
7764 
4174 

- 
Ash 

11 0 
- (%I 

11 0 

11 0 

11 0 

11 0 

11 0 

11 0 

11 0 

11 0 

32 0 

2026 
9329 
2920  
12249 
5104 

9461  
1726 

111 87 
4661 

8956 
2920 
11876 
4948 

3022 
1726 

4478 

8671 
2920 

11591 
4830 

8737 
1726 

10463 
4360 

85 13 
2920 
11433 
4764 

8579 
1726 

10305 
4294 

e776 
1326 

101 02 
4209 

5666 
1726 
7392 
3974 

10748 

2007 
42 37 
- 

43 33 

39 94 

40 42 

36 42 

36 90 

34 45 

34 93 

36 37 

23 30 

2027 
9601 
2964 
12565 
5235 

9735 
1752 

11487 
4786 

9219 
2964  
121 83 
5076  

9286 
1752  

4599 

8928 
2964 
11892 
4955 

8994 
1752  

1074f  
4478 

8767 
2964 
11731 
4888 

8834  
1752  

1058C 
4411 

9034 
1346 

1038( 
4325 

5836 
1752  
7588 
4080 

11038 

2029 
101 77 
3053 

13230 5513 

10315 
1805 

121 20 
5050 

9768 
3053 
12821 
5342 

9837 
1805 

11642 
4851 

9456 
3053 
12509 
5212 

9524 
1805 

11329 
4720 

9284 
3053 
12337 
5140 

9353 
1805 

111 58 
4649 

9560 
1386 

10946 
4561 

61 87 
1805 
7992 
4297 

2010 
86 34 
23 00 
109 34 
4 556 

87 35 
13 60 

100 9: 
4 206 

83 82 
23 00 
106 82 
4 451 

84 32 
13 60 
97 92 
4 080 

82 10 
23 00 
105 1C 
4 379 

82 61 
13 60 
96 21 
4 009 

81 30 
23 00 
104 3( 
4 346 

81 80 
13 60 
95 40 
3 975 

83 32 
10 45 
93 77 
3 907 

53 94 
13 60 
67 54 
3 631 

~ 

2030 
10475 
3099 

13574 5656 

10614 
1832 

12446 
5186 

10054 
3099 

131 53 
5480 

101 23 
1832 

11955 
4981 

9732 
3099 
12831 
5346 

9802 
1832 

11634 
4848 

9556 
3099 
1265: 
5273 

9625 
1832 

1 1 4 5  
4774 

9835 
1407 
1124; 
4684 

6370 
1832 
8202 
4410 

201 I 
75 19 
23 35 
98 54 
4 106 

76 22 
13 80 
90 02 
3 751 

72 88 
23 35 
96 23 
4 010 

73 39 
13 80 
87 19 
3 633 

71 22 
23 35 
94 57 
3 940 

71 73 
13 80 
85 53 
3 564 

70 37 
23 35 
93 72 
3 905 

70 89 
13 80 
84 69 
3 529 

72 43 
10 61 
83 04 
3 460 

46 60 
13 80 
60 40 
3 247 

- 2012 
65 19 
23 70 
88 89 
3 704 

66 23 
14 01 
80 24 
3 343 

63 03 
23 70 
86 73 
3 614 

63 55 
14 01 
77 56 
3 232 

61 35 
23 70 
85 05 
3 544 

61 87 
14 01 
75 88 
3 162 

60 41 
23 70 
84 11 
3 505 

60 93 
14 01 
74 94 
3 123 

62 5C 
10 77 
73 27 
3 053 

39 95 
14 01 
53 9F 
2 901 

- 2013 
63 53 
24 06 
87 59 
3 650 

64 60 
14 22 
78 82 
3 284 

61 27 
24 06 
85 33 
3 555 

61 80 
14 22 
76 02 
3 168 

59 40 
24 06 
83 46 
3 478 

59 94 
14 22 
74 16 
3 090 

58 33 
24 06 
82 39 
3 433 

58 86 
14 22 
73 08 
3 045 

60 46 
10 93 
71 39 
2 975 

38 62 
14 22 
52 84 
2 841 

- 2014 
65 41 
24 42 
89 83 
3 743 

66 49 
14 43 
80 92 
3 372 

63 17 
24 42 
87 59 
3 650 

63 71 
14 43 
78 14 
3 256 

61 22 
24 42 
85 64 
3 568 

61 76 
14 43 
76 19 
3 175 

60 12 
24 42 
84 54 
3 523 

60 66 
14 43 
75 09 
3 129 

62 28 
11 09 
73 37 
3 057 

39 82 
14 43 
54 25 
2 917 

- 2015 
67 61 
24 79 
92 40 
3 850 

68 71 
14 65 
83 36 
3 473 

65 06 
24 79 
89 85 
3 744 

65 61 
14 65 
80 26 
3 344 

62 76 
24 79 
87 55 
3 648 

63 31 
14 65 
77 96 
3 248 

61 47 
24 79 
86 26 
3 594 

62 02 
14 65 
76 67 
3 195 

63 67 
11 26 
74 93 
3 122 

40 83 
14 65 
55 48 
2 983 

- 2016 
69 51 
25 16 
94 67 
3 945 

70 63 
14 87 
85 50 
3 563 

67 00 
25 16 
92 16 
3 840 

67 56 
14 87 
82 43 
3 435 

64 92 
25 16 
90 08 
3 753 

65 48 
14 87 
80 35 
3 348 

63 75 
25 16 
88 91 
3 705 

64 31 
14 87 
79 18 
3 299 

65 99 
11 43 
77 42 
3 226 

42 2f 
14 87 
57 13 
3 072 

- 

- 

2017 
71 46 
25 54 
97 00 
4 042 

72 60 
15 09 
87 69 
3 654 

68 97 
25 54 
94 51 
3 938 

69 54 
15 09 
84 63 
3 526 

67 06 
25 54 
92 60 
3 858 

67 62 
15 09 
82 71 
3 446 

66 01 
25 54 
91 55 
3 815 

66 58 
15 09 
81 67 
3 403 

68 29 
11 60 
79 89 
3 329 

43 68 
15 09 
58 77 
3 160 

- 

- 
'areca - 

2018 
73 72 
25 92 
99 64 
4 152 

74 88 
15 32 
90 20 
3 758 

70 99 
25 92 
96 91 
4 038 

71 57 
15 32 
86 89 
3 620 

68 91 
25 92 
94 83 
3 951 

69 49 
15 32 
84 81 
3 534 

67 77 
25 92 
93 69 
3 904 

68 35 
15 32 
83 67 
3 486 

70 08 
11 77 
81 85 
3 410 

44 90 
15 32 
60 22 
3 238 

- 2019 
75 90 
26 31 
102 21 
4 259 

77 08 
15 55 
92 63 
3 860 

73 09 
26 31 
99 40 
4 142 

73 68 
15 55 
89 23 
3 718 

70 95 
26 31 
97 26 
4 053 

71 54 
15 55 
87 09 
3 629 

69 77 
26 31 
96 08 
4 003 

70 35 
15 55 
85 90 
3 579 

72 12 
11 95 
84 07 
3 503 

46 25 
15 55 
61 80 
3 323 

- 

- 
3 g g l  

2020 
78 15 
26 70 
104 85 
4 369 

79 35 
15 78 
95 13 
3 964 

75 24 
26 70 
101 94 
4 248 

75 83 
15 78 
91 61 
3 817 

73 02 
26 70 
99 72 
4 155 

73 61 
15 78 
89 39 
3 725 

71 80 
26 70 
98 50 
4 104 

72 39 
15 78 
88 17 
3 674 

74 19 
12 13 
86 32 
3 597 

47 60 
15 78 
63 38 
3 408 

- 

- 

2021 
80 45 
27 10 
107 55 
4 481 

81 66 
16 02 
97 68 
4 070 

77 45 
27 10 
IO4 55 
4 356 

78 06 
16 02 
94 08 
3 920 

75 18 
27 10 
102 28 
4 262 

75 79 
16 02 
91 81 
3 825 

73 91 
27 10 
101 01 
4 209 

74 52 
16 02 
90 54 
3 773 

76 34 
12 31 
88 65 
3 694 

49 04 
16 02 
65 06 
3 498 

-- 

- 
2022 
82 87 
27 51 
1103E 
4 599 

84 11 
16 26 

100 3 i  
4 182 

79 74 
27 51 
107 25 
4 469 

80 35 
16 26 
96 61 
4 025 

77 34 
27 51 
104 8: 
4 369 

77 96 
16 26 
94 22 
3 926 

76 03 
27 51 
103 5~ 
4 314 

76 65 
16 26 
92 91 
3 871 

78 50 
12 49 
90 99 
3 791 

50 47 
16 26 
66 73 
3 588 

- 

- 

2023 
85 32 
27 92 
113 24 
4 718 

86 58 
16 50 

103 O@ 
4 295 

82 08 
27 92 
110 oc 
4 583 

82 71 
16 50 
99 21 
4 134 

79 61 
27 92 
107 5: 
4 480 

80 24 
16 50 
96 74 
4 031 

78 24 
27 92 
106 1 E  
4 423 

78 87 
16 50 
95 37 
3 974 

80 75 
12 68 
93 43 
3 893 

51 97 
16 50 
68 47 
3 681 

- 

- 

2024 
88 00 
28 34 
116 34 
4 848 

89 27 
16 75 

106 02 
4 418 

84 51 
28 34 
112 85 
4 702 

85 15 
16 75 

101 90 
4 246 

81 85 
28 34 
110 19 
4 591 

82 49 
16 75 
99 24 
4 135 

80 38 
28 34 
108 72 
4 530 

81 02 
16 75 
97 77 
4 074 

82 93 
12 87 
95 80 
3 992 

53 45 
16 75 
70 20 
3 774 

- 

~ 

2025 
90 61 
28 77 
119 3t 
4 974 

91 91 
17 00 

108 9' 
4 538 

87 00 
28 77 
115 7 i  
4 824 

87 65 
17 00 

104 6: 
4 360 

84 24 
28 77 
113 0' 
4 709 

84 89 
17 00 

101 8! 
4 245 

82 71 
28 77 
111 41 
4 645 

83 36 
17 00 

100 31 
4 182 

85 3c 
13 OE 
98 36 
4 098 

55 03 
17 OC 
72 03 
3 873 

- 

- 

2028 
98 85 
30 08 
128 93 
5 372 

100 20 
17 78 
11798 
4 916 

- 

94 9 0  
30 08 
124 98 
5 208 

95 58 
17 78 
I13 36 
4 723 

91 88 
30 08 
121 96 
5 082 

92 56 
17 78 
11034 
4 598 

90 22 
30 08 
120 30 
5 013 

90 90 
17 78 

108 68 
4 528 

92 93 
13 66 
106 5C 
4 441 

60 09 
17 78 
77 87 
4 187 



- 
S02IN 
MBtu 

08 

- 

6 0  

70 

6 0  

75 

70 

38 

45 

45 

50 

24 

24 

35 

35 

35 

45 

13 

10 
I 

PRB 
Freight 
Delivlton 
Deliv/MMBtu 

ILB-WK 
Freight 
Delivlton 
DelivlMMBtu 

ILB-WK 
Freight 
Delivlton 
Deliv/MMBtu 

NAPP-Pitts VH 
Freight 
Delivlton 
De liv/MMBtu 

NAPP-Pitts Raw 
Freight 
Delivlton 
Deliv/MMBtu 

NAPP-Ohio Strip 
Freight 
Delivlton 
DelivlMMBtu 

NAPP-Pitt HS 
Freight 
Deliv/ton 
DelivlMMBtu 

CAPP-Hazard 
Freight 
Delivlton 
DelivNMBtu 

CAPP-Manchester 
Freight 
Deliv/ton 
DelivlMMBtu 

- 
Ash 
(Yo) - 
5 0  

10 0 

20 0 

10 0 

30 0 

10 0 

80 

11 0 

11 0 

- 

2007 

10 05 

- 

31 90 

26 66 

39 60 

26 69 

29 08 

46 08 

32 79 

34 23 

- 
(Nom - 

2019 

22 59 
59 77 
82 36 
4 680 

47 79 
28 70 
76 49 
3 326 

40 38 
28 70 
69 08 
3 290 

54 81 
41 85 
96 66 
3 866 

37 30 
41 85 
79 15 
4 166 

41 45 
41 85 
83 30 
3 622 

59 54 
53 83 
113 3; 
4 360 

67 92 
15 55 
83 47 
3 478 

69 68 
11 95 
81 63 
3 401 

- 

- 

2020 

23 28 
60 67 
83 95 
4 770 

48 89 
29 13 
78 02 
3 392 

41 30 
29 13 
70 43 
3 354 

56 34 
42 48 
98 82 
3 953 

38 33 
42 48 
80 81 
4 253 

42 65 
42 48 
85 13 
3 701 

61 19 
54 64 
115 8: 
4 455 

69 89 
15 78 
85 67 
3 570 

71 69 
12 13 
83 82 
3 493 

- 

- 

2017 

21 26 
58 02 
79 28 
4 505 

45 69 
27 86 
73 55 
3 198 

38 65 
27 86 
66 51 
3 167 

52 09 
40 62 
92 71 
3 708 

35 49 
40 62 
76 11 
4 006 

39 46 
40 62 
80 08 
3 482 

56 50 
52 25 
108 7! 
4 183 

64 34 
15 OS 
79 4: 
3 31C 

66 04 
11 6C 
77 64 
3 235 

___ 

- 

2030 

31 79 
70 42 
102 2’ 
5 807 

61 18 
33 80 
94 98 
4 130 

51 67 
33 80 
85 47 
4 070 

74 04 
49 33 
123 3 
4 935 

50 42 
49 33 
99 75 
5 250 

56 57 
49 33 
105 91 
4 604 

80 47 
63 41 
143 8 
5 534 

93 0: 
18 3; 
111 3 
4 64C 

95 1: 
14 O i  
109 2 
4 55c 

- 
I 

~ 

2011 

16 87 
53 06 
69 93 
3 973 

48 66 
25 48 
74 14 
3 223 

41 43 
25 48 
66 91 
3 186 

56 34 
37 15 
93 49 
3 740 

38 65 
37 15 
75 80 
3 989 

43 97 
37 15 
81 12 
3 527 

61 23 
47 78 
109 01 
4 193 

68 96 
13 80 
82 76 
3 448 

70 50 
10 61 
81 11 
3 380 

- 

- 

2012 

18 19 
53 86 
72 05 
4 094 

42 85 
25 86 
68 71 
2 987 

36 30 
25 86 
62 16 
2 960 

46 13 
37 71 
83 84 
3 354 

31 34 
37 71 
69 05 
3 634 

34 81 
37 71 
72 52 
3 153 

50 16 
48 50 
98 66 
3 795 

58 93 
14 01 
72 94 
3 039 

- 

60 50 
10 77 
71 27 
2 97c 

- 

2013 

18 75 
54 67 
73 42 
4 172 

41 52 
26 25 
67 77 
2 947 

35 07 
26 25 
61 32 
2 920 

46 77 
38 28 
85 05 
3 402 

31 79 
38 28 
70 07 
3 688 

35 16 
38 28 
73 44 
3 193 

50 90 
49 23 
100 1: 
3 851 

56 74 
14 22 
70 96 
2 957 

58 34 
10 93 
69 27 
2 886 

- 

- 

2014 

19 35 
55 49 
74 84 
4 252 

42 57 
26 64 
69 21 
3 009 

35 97 
26 64 
62 61 
2 981 

48 02 
38 85 
86 87 
3 475 

32 66 
38 85 
71 51 
3 764 

36 14 
38 85 
74 99 
3 260 

52 24 
49 97 
102 2 
3 931 

58 50 
14 43 
72 9: 
3 03s 

60 1: 
11 OS 
71 22 
2 96E 

- 

~ 

2015 

19 93 
56 32 
76 25 
4 332 

43 53 
27 04 
70 57 
3 068 

36 72 
27 04 
63 76 
3 036 

49 13 
39 43 
88 56 
3 542 

33 33 
39 43 
72 76 
3 829 

36 82 
39 43 
76 25 
3 315 

53 67 
50 72 
IO4 3! 
4 015 

59 69 
14 65 
74 34 
3 098 

61 35 
11 26 
72 61 
3 025 

- 

- 

2016 

20 63 
57 16 
77 79 
4 420 

44 61 
27 45 
72 06 
3 133 

37 71 
27 45 
65 16 
3 103 

50 63 
40 02 
90 65 
3 626 

34 45 
40 02 
74 47 
3 919 

38 21 
40 02 
78 23 
3 401 

55 07 
51 48 
106 5: 
4 098 

62 06 
14 87 
76 93 
3 205 

63 74 
11 43 
75 17 
3 132 

- 

- 
2023 

25 52 
63 44 
88 96 
5 055 

52 32 
30 46 
82 78 
3 599 

44 21 
30 46 
74 67 
3 556 

61 19 
44 43 
105 6; 
4 225 

41 65 
44 43 
86 08 
4 531 

46 46 
44 43 
90 89 
3 952 

66 46 
57 13 
123 51 
4 753 

76 18 
16 50 
92 68 
3 862 

78 06 
12 68 
90 74 
3 781 

- 

- 

2024 

26 33 
64 39 
90 72 
5 155 

53 49 
30 92 
84 41 
3 670 

45 16 
30 92 
76 08 
3 623 

62 82 
45 10 
107 92 
4 317 

42 73 
45 10 
87 83 
4 623 

47 65 
45 10 
92 75 
4 033 

68 34 
57 99 
126 3: 
4 859 

78 20 
16 75 
94 95 
3 956 

80 11 
12 87 
92 98 
3 874 

- 
FOB 
Point 

Rail 

~- 

ireen R\ 

ireen R\ 

Ohio R 

Ohio R 

Ohio R 

Mon R 

Truck 

Truck 

Freight Coal Type I- =- 
8,800 

1,500 

0,500 

12,500 

9,500 

11,500 

13,000 

12,000 

12,000 

2010 

14 68 
52 28 
66 96 
3 805 

54 50 
25 10 
79 60 
3 461 

46 58 
25 10 
71 68 
3 413 

68 71 
36 60 
105 31 
4 212 

47 54 
36 60 
84 14 
4 428 

54 98 
36 60 
91 58 
3 982 

77 29 
47 07 
I24 3f 
4 783 

79 91 
13 60 
93 51 
3 896 

81 43 
10 45 
91 88 
3 828 

- 2021 

24 01 
61 58 
85 59 
4 863 

50 01 
29 57 
79 58 
3 460 

42 26 
29 57 
71 83 
3 420 

57 93 
43 12 
101 O! 
4 042 

39 43 
43 12 
82 55 
4 345 

43 92 
43 12 
87 04 
3 784 

- 

62 go 
55 46 
11831 
4 552 

71 98 
16 02 
88 oc 
3 667 

73 6C 
12 31 
86 11 
3 58e 

2022 

24 75 
62 50 
87 25 
4 957 

51 15 
30 01 
81 16 
3 529 

43 22 
30 01 
73 23 
3 487 

59 53 
43 77 
103 3C 
4 132 

40 51 
43 77 
84 28 
4 436 

45 15 
43 77 
88 92 
3 866 

64 67 
56 29 
120 9f 
4 652 

74 02 
16 26 
90 28 
3 762 

75 87 
12 49 
88 36 
3 682 

- 2025 

27 16 
65 36 
92 52 
5 257 

54 70 
31 38 
86 08 
3 743 

46 19 
31 38 
77 57 
3 694 

64 56 
45 78 
110 3~ 
4 414 

43 91 
45 78 
89 69 
4 721 

- 

49 oa 
45 78 
94 78 
4 121 

70 24 
58 8E 
129 11 
4 965 

80 45 
17 OC 
97 4: 
4 06L 

82 3c 
13 Of 
95 45 
3 977 

2026 

28 02 
66 34 
94 36 
5 361 

55 95 
31 85 
87 80 
3 817 

47 24 
31 85 
79 09 
3 766 

66 36 
46 47 
!I2 8: 
4 513 

45 14 
46 47 
91 61 
4 822 

50 43 
46 47 
96 90 
4 213 

72 19 
59 74 
131 9: 
5 074 

82 82 
17 26 
100 01 
4 170 

84 79 
13 26 
93 05 
4 085 

- 2027 

28 92 
67 34 
96 26 
5 469 

57 23 
32 33 
89 56 
3 894 

48 33 
32 33 
80 66 
3 841 

68 22 
47 17 
115 39 
4 616 

46 43 
47 17 
93 60 
4 926 

51 94 
47 17 
99 11 
4 309 

74 18 
60 64 
134 82 
5 185 

85 32 
17 52 
102 84 
4 285 

87 33 
13 46 
100 7C 
4 200 

-- 2028 

29 84 
68 35 
98 19 
5 579 

58 51 
32 81 
91 32 

- 

3 979 

49 43 
32 81 
82 24 
3 916 

70 10 
47 88 
117 9t 
4 719 

47 73 
47 88 
95 61 
5 032 

53 45 
47 88 
101 3: 
4 406 

76 22 
61 55 
137 7 
5 299 

87 83 
17 78 
105 6 
4 400 

89 8E 
13 6E 
103 5. 
4 31: 

2029 

30 80 
69 38 
100 18 
5 692 

59 83 
33 30 
93 13 
4 049 

50 54 
33 30 
83 84 
3 992 

72 03 
48 60 
120 6: 
4 825 

49 05 
48 60 
97 65 
5 139 

54 97 
48 60 
103 5i 
4 503 

78 32 
62 47 
140 71 
5 415 

90 37 
18 05 
108 4: 
4 518 

92 43 
13 86 
106 2: 
4 429 

- 2008 

13 01 
50 75 
63 76 
3 623 

68 76 
24 36 
93 12 
4 049 

59 08 
24 36 
83 44 
3 973 

83 40 
35 53 
118 9: 
4 757 

57 99 
35 53 
93 52 
4 922 

67 94 
35 53 
IO3 4; 
4 499 

104 8 
45 68 
150 4: 
5 788 

97 36 
13 20 
11051 
4 607 

98 83 
10 l! 
108 91 
4 541 

- 2009 

12 81 
51 51 
64 32 
3 655 

65 59 
24 73 
90 32 
3 927 

56 33 
24 73 
81 06 
3 860 

79 43 
36 06 
11541 
4 620 

55 20 
36 06 
91 26 
4 803 

64 53 
36 06 
100 5: 
4 373 

95 10 
46 37 
141 4 
5 441 

95 26 
13 40 
108 61 
4 528 

96 75 
10 30 
107 O! 
4 46C 

_.__ 
201 8 

21 91 
58 89 
80 80 
4 591 

46 70 
28 28 
74 98 
3 260 

39 45 
28 28 
67 73 
3 225 

53 38 
41 23 
94 61 
3 784 

36 32 
41 23 
77 55 
4 082 

40 32 
41 23 
81 55 
3 546 

58 00 
53 03 
111 0: 
4 270 

65 96 
15 32 
81 28 
3 387 

67 70 
11 77 
79 47 
3 311 

- 

w I 1 

Delivered cost on each coal 
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TTACHMENT B 

Individual Fuel Analysis Reports 

Proxi mate An a lysis 
Ultimate Analysis 

Ash Mineral Analysis 
Other Properties 

Ash Fusion Temperatures 
Sulfur Forms 

Metals 
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S Q n ?  e-{ p ;v4f- 
Triad Mining, Inc. 

Hurricane Creek Mine 

Proximate Analysis 
Moisture 
Ash 
BTUllb 
Sulfur 
s o 2  
Volalile (%dry) 
Fixed Carbon (%dry) 

EQ Mois. 

-~ Free Swelllnq index 

Ash Fusion Temperatures 
(Dea..F) 

Reducinq 
Initial 
Softening 
Hemispherical 
Final 

Oxldizinq 
iniliai- 
softening 
Hemispherical 
Flnal 

Hardqrove Grindability Index 

Average Minimum Maximum # Samples 

8.69 7.67 9.60 6 

4.3 4.0 5.0 6 

2,179 2,110 2,265 6 
2,289 2,200 2,435 6 
2,353 2,250 2,460. 6 
2.398 2,310 2,480 6 

2,495 2,420 2,545 6 
2,543 2,480 2,570 6 
2,558 2,500 2,590 6 
2,574 2,520 2,610 6 

(HGU 59.0 55.0 65.0 6 
@ mols 2.69 1.53 __ 3.89 6 

Alkalles I% D w  Basls) 
Acid Soluble 
Sodium Oxide 
Potassium Oxide 

Water Soluble 
Sodium Oxide 
Potassium Oxide 

0.015 0.008 0.023 6 
0.002 0,001 0.002 s_ 

- 0.018 0.009 0.029 6 
0.002 0.002 0.003' 6 

Average Minimum Maximum # Sample 
Mineral Analvsis of Ash 
(% ignited Basis) 

Silican Dioxide 
Aluminum Oxide 
Ferric Oxide 
Titanium Dioxide 
Calcium Oxide 
Potassium Oxide 
Magnesium Oxide 
Sodium Oxide 
Phosphorus Pento, 
Sulfur Trioxide 
Barium Oxide 
Manganese Oxide 
Strontium Oxlde 
Undetermined 

tide 

Base/Add Ratio 
Slag Visc. @ T250 poise 
Fouling Index 
Slagging Index 
Silica Value 
% Alkall as Na20 
Sllica/Alumina Ratio 

0.34 . 0.27 0.43 6 
2,498 2,370 2,605 6 

-_I__ 0.13 0.09 0.16 6 
1.13 0.83 1.78 6- 

70.58 64.31 75.116 6 
0.1'9 0.17 0.20 8 
2.40 2.22 2.47 6 

Forms of Sulfur I% D w  Basis) 

Total 3.31 
Pyritic ---.I 1.14 

Organic 2.16 ___ 
Sulfate 0.02 ~ 

Q7 4.13 6- 
88 1.41 6 
01 0.03 6 
93 2.79 6 

- 

Fhlorlne fPPM Drv) 285.0 10.0. 800.0 6 

- Fluorine (PPM DryJ 45.0 40.0 60.0 6 

-1 5.15 5.07 5.23 6 Mercurv PPM On/) 0.09 0.07 0.11 6 

2.9 ___ 1.6 4.0 6 

Ultimate Analysis 

Carbon 73.59 72.84 74.79 6 
Hydrogen 
Nitrogen -- 1.43 1.35 ' 1.50 6- 
Oxygen 7.77 , 7.28 8.63 6- Arsenic I P P M M  - 

% Dry 



I ,  Washed Basis 
Seam 9 
State of Kentucky 

Source 
Of 

Information 

f 

HIGHLAND No.9 
TYPICAL ANALYSIS 
2005 through 2010 

Proximafe analysis based on mine model done August 2005. Remainder of 
analysis based on core composifes and Camp No.9 production data base samples. 
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Report Data 3/30/2006 
/’ 

Proximate Analysis As Received DW 
M oisfii re 
Ash 
Volatile Matter 
Fixed Carbon 
BTU 
Sulfur 
MAFBTU 
Lb. S02/MMBTU 

Ultimate Analysis 
Carbon 
Hydrogen 
Nitrogen 
Chlorine 
Sulfur 
Ash 
Oxygen 

Sulfur Forms 
Pyritic 
Sulfate 
Organic 

12.5 
8.4 9.6 

36.8 42.1 
42.3 48.3 

11386 1301 2 
2.98 3.40 

14394 
5.22 

72.7 
5.0 
1.5 

0.12 
3.40 
9.6 

7.68 

1.17 
0.02 
2.21 

Water Soluble Alkalies 
Sodium Oxide 0.050 
Potassium Oxide 0.004 

Equilibrium Moisture 9.4 

Free Swelling Index 4.0 

53 

Mercury Hg ppm 0.07 

Hardgrove Grin da bility Index 

(Dry Whole Coal Basis) 

Ash Fusion 
Reducing Atmosphere 

Initial Deformation (ID.) 
Softening (H=W) 
Hemispherical (H = 1 /2 W) 
Fluid 

Oxidizing Atmosphere 
Initial Deformation (I.D.) 
Softening (H=W) 
Hemispherical (I-i=1/2W) 
Fluid 

2025 
2075 
2145 
2310 

2330 
2375 
2435 
2520 

Mineral Analysis Of Ash (Ignited Basis) 
Silica (Si02) 48.7 
Alumina (A1203) 18.0 
Titania (Ti02) 0.9 

Ferric Oxide (Fe203) 
Lime (CaO) 
Magnesia (MgO) 
Patassium Oxide (K20) 
Sodium Oxide (Na20) 

18.9 
5.8 
0.9 
2.2 
0.9 

Phosphorous Pentoxide (P205) 0.1 
Sulfur Trioxide (S03) 3.5 
Strontium Oxide (SrO) c0.1 
Barium Oxide (BaO) 0.1 
Manganese Dioxide (Mn02) <O. l  

Alkalies As Na20 0.23 

BaselAcid Ratio 0.42 

Silica Value 65.55 

Slag Viscosity @ T250 2386 

All analyses are subject to revision due fo .addifional coring, conditions specified in the coal supply agreement, 
actual operating condifions at time of mining, fype of preparafion af time of mining, or federal and state regulations. 
Analysis intended for informational purposes only. 

I 

Prepared by W.B. Emke 
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0 

Box 549 
Salyersville, Kentucky 41465 

Phone (606) 349-6145 
MINERAL LABS, INC 

I/ 
' U  

Date Analyzed: 11 / 0 2 / 0 5  COMPANY REQUESTING ANALYSIS: 

Lab No.: 951100631. 

Sample Taken By: CUSTOMER 
pEAST KY POWER/GILBERT 1 
1301 WEST ZND ST. PO BOX 398 
ATTN: JACKIE LOGAN 
MAYSVILLE, KY. 41056 

L J 

Sample I.D.: 
.CT MB MH8 SF-618 SAMPLE WT = 56.70 LBS 

PR OX I MATE ANA LYSIS 

% Moisture 
%Ash 

% Volatile 
% Fixed Carbon 

B.T.U. 
% Sulfur 

-SULFUR FORMS ~ 

56 Pyritic Sulfur 
%Sulfate Sulfur 

% Organic Sulfur 
% Total Sulfur 

T % O  Temp. of Ash 

Initial 
Softening 

Hemispherical 
Fluid 

- FUSION TEMPERATURE OF ASH. 

BaselAcld Ratio Xxx 
% Mercury. . . . . . . . . . . . . . . . .  

Water Soluable Alkalies 

As Na, 0 .  . . . . . . . . . . . . . . .  

AS KI 0. . . . . . . . . . . . .  

As 
Received 

5.53 
10.62 

x x x  
x x x  

12,364 
4.74 

Dry 
M.A.F. B.T.U. 

11.25 
x x x  
x x x  

13,088 14,746 
5.02  

x x x  
x x x  
x x x  
x x x  
x x x  
Reducing 

"F 
2040 Y 
2090 "F 
2180 OF 

x x x  

xxx 
xxx 

x x x  
x x x  
x x x  
x x x  
x x x  

Oxidizing 
x x T ° F  
x x x  "F 
x x x  "F 
xxx O F  

ULTIMATE ANALYSIS 
Moisture 

Carbon 
Hydrogen 
Nitrogen 
Chlorine 

Sulfur 
Ash 

Oxygen (diff.) 

-MINERAL ANALYSIS - 
Phos. pentoxide, PI OS 

Silica, S i 0 2  

Ferric oxide, Fez 01 
Alumina, AIz 01 

Titania, Ti02 
Lime, CaO 

Magnesia, MgO 
Sulfur trioxide, SO1 

Potassium oxide, KzO 
Sodium oxide, Nar 0 

Undetermined 

4731 

As 
Received 
5.53 

70.10 
4.79 
1.27 
0.06 
4.74 
10.62 
2.89 

Dry - Basis 

74 .20  
5 . 0 7  
1,34 
0.06 
5.02 

11.25 
3.06 

% Wt. 
bnited Basis 
'0" 24 
27.49 
44. I6 
18.96 
0.60 
1.18 
0.51 
I. so 
2.6.3 
0.18 
2.55 

- HARDGROVE GRINDABILITY INDEX 43 

 FREE SWELLING INDEX x x x  
. EQUILIBRIUM MOISTURE xxx 

4111460 
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Box 549 
Salyersville, Kentucky 41465 

Phone (606) 349-6145 
J 
COMPANY REQUESTING ANALYSIS: 

rEAST KY POWER/GILBERT 
1301 WEST 2 N D  ST. PO BOX 
ATTN: JACKIE LOGAN 
MAYSVILLE, KY. 

L 

Sample 1.0.: 
HARLE.NE TIPPLE K-6 

PR OX I M AT E AN A LY S I S 
% Moisture 

%Ash 
% Volatile 

% Fixed Carbon 

B .T.U. 
% Sulfur 

-SULFUR FORMS. 
% Pyritic Sulfur 
%Sulfate Sulfur 

% Organic Sulfur 
%Total Sulfur 

T-250 Temp. of Ash 

Initial 
Softening 

Hemispherical 
Fluid 

- FUSION TEMPERATURE OF ASH - 

As 
Received 

4.79 
20.80 
xxx 
xxx 

12,626 
3. 24 

Date Analyzed: 10 / 11/05 

Lab No.: 951100575 

Sample Taken By: CUSTOMER 
1 

398  

41056 
-I 

BasdAcid Ratio xxx 
% Mercury. . . . . . . . , . . . . . . . 

Water Soluabie Alkalies 

XXX 

AsNa,O . . . I . . . " .  I . , xxx 
AS K:O. . . . I , . I . . . . . xxx 

4731 

xxx 
xxx 
xxx 
xxx 
xxx 
Reducing 

2000 "f 
2050 O F  

2140 O F  

2350 OF 

Dry 
&& M.A.F. B.T.U. ULTIMATE ANALYSIS 

Moisture 
11.34 Carbon 
xxx Hydrogen 
xxx Nitrogen 

Chlorine 
13,282 1 4 , 9 8 0  Sulfur 

3.40 Ash 
Oxygen (diff.1 

xxx 
XXX 
xxx 
xxx 
xxx 
xxx O f  

xxx O F  

xxx O F  

xxx "F 

Oxidizing 

MINERAL ANALYSIS - 
Phos. pentoxide, PI OS 

Silica, S i 0 2  

Ferric oxide, Fez 0 3  

Alumina, AI; 01 
Titania, TiDz 

Lime, CaO 
Magnesia, MgO 

Sulfur trioxide, SO1 
Potassium oxide, KZ 0 

Sodium oxide, Naz 0 
Undetermined 

As 
Received 

4.79 
72.60 
4.73 
1.32 
0.14 
3.24 

10.80 
2.38 

Dry 
Basis 

76.25 
4.97 
1.39 
0.15 
3.40 
11.34 
2.50 

- 

% Wt. 
lgnited Basis 

0.69 
37.94 
30.18 
19.77 
0.80 
1. 93 
1.07 
1.40 
3.37 
0.27 
2.58 

. HARDGROVE GRINDABILITY INDEX xxx 
* FREE SWELLING INDEX XXX 

- EQUILIBRIUM MOISTURE xxx 
3110210 
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08-21-2006 03:16FU FROId-Mlniral Labs 6063486106 T-BgT P.002 F-640 

a 

Box 549 
Sallyersville, Kentucky 43.465 

’ -.Phone (606) 349-6145 
Date Annlyzod: 8 1  1 6 / 0 5  

L8b NO.: 860800489 

Simpla Tilurn By: LAB 

I/- 
’ISCIMPANY REWESTING ANALYSIS: 

rTRINITY/LTTTLE ELK MLNlNG 1 
l0Sl MAIN STREET SUITE 100 
ATTN: TIM KLAIBER 
MILTON, CJV 28341 

L -1 

Sunpk I.U.: 
J I G  ELK AUGBR 9 WASH 
P O U X J ~ G  FACTOR = o . a ~ e o  
SLAGGXNG FACTOR O . B l 6 P  

pROXlMATE ANALYSIS 

Z M d t N r o  

X &h 
% V o l n l h  

W FlMd UrbW 

8.r.u. 
x SUllUl 

- WLFUR FOAMS - 
x P V ~ U C  Sulfur 
% srllha Sulfur 

% Orpyllc Sulfur 
X T O W  Sulfur 

T2W T m p .  nf Ash 
-FUSION 76MWRC57URE OF ASH * 

1nld.l 
Cloltsninp - H n l i p h e r l d  

Fkld 

J U N h O . .  . . . . . . . . . . . . . .  
N K a O , .  . . . . . . . . . . . . . . .  

gLTl MATE AN A LYSE 
AS orv 

Rlr-4- eirll t4.A.F. eLscc 
4.72  Molirurr 
13.20 13.86 krtwa\ 
36-80 38.71 Hvdropn 
4s.20  4 7 . 4 3  rmrog(n 

chlcrlnu 
12,188 12,793 1 4 , 8 6 0  Sulfur 

2- 8 8  3.12 Aah 
b x v p n  Idltf.) 

I. 30 
0 . 0 3  
1.63 
2.98 
xxx 

Ridudna 
2300 w 
2420 9 
Z J O O  .r 
2560 + 

1.36 
0 . 0 8  
1.71 
3.12 
xxx 

: P - F  
xxx y 
XXX *r 
xxx F 

x x x  - HARDGROVE GAlNPAElLITY INOEX 

- F R E E  WELLING INDEX 

0 .  nz  - PQUlLlRRlUM ?dOISTURE 

0 .  o s  

4848 

4’ 72 
69.34 

4 .  e53 
1.3e 
0 .  OS 
2 .98  
13.20 

3 . 8 0  

iz 
72.78  

4.75  
1.46 
0 .  OB 
3.12 
13.86 
3.99 

Ywt. . 
Lp”1nd- 

0 .  zz 
so. a i  
16.32 
25.24 
1.17 
I, 0.4 
1 4  00 
0 . 8 3  
1.38 

2.53 
0 .26  

42 

4 

3 , l X  

8080368  
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6063486106 T-897 P.006/017 F-640 

Box 549, Sotyenvik, KentyrW 41465 
(606) 349-6145 9 Fox (6061 349-6106 

TRINITYILI1TLE ELK MINING 
1051 MAIN STREET SUITE I00 
ATTN: TIM KLAIBER 
MILTON, WV 25541 

SAMPLE ID: BIG ELK AUGER 9 WASH 

BASIC TRACE ELEMENT AN ALYS13 Inpm) 
m C ' D  COAL PASIS 

Beryllium 
Cadmlum 
Chromium 
Coppar 
Lsad 
Manganese 
Nickel 
Vanadium 
Zfnc 

3.67 
0.14 
11.66 
15.74 

23.10 

33.69 
13.56 

9.28 

11.83 

.ALL TWCE ELEHNTS ARE p,pm AS REC'D COAL BASIS 

Antimony 
Arsenlc 
Barium 
Boron 
Bromine 
Chlorine 
Cobalt 
Fluorlne 
1.ithium 
Mercury 
Molybdenum 
Salsnlum 
Silver 
Strontium 
Thalllum 
Tln 
Zlrcunlurn 

(I. 58 
5.16 
105.9 
11.96 
8.04 
600.00 
6.24 
38.6 

0.1 
0.16 
1.67 
0.02 

27.78 
D.96 
I .03 
29.33 

36.24 

Submitted By 
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:rr @? 
LJu~Y 2, 2008 

EAST KENTUCKY POWER CO-OP 
BOX 707 
WINCHESTER ICY 40391 

Kind o f  sample 
reported to us COAL 

Sample taken at EAST KENTUCKY POWER CO-OP 

Sample identification by 
EAST KENTUCKY POWER co-op 

SAMPLE BROUGHT I N  
COOPER STATION 
ARMSTRONG 
S-667 
SCRUBBER 595 
6/16/08 

Sample taken by EAST KENTUCKY POWER CO-OP 

Date sampled June 16, 2008 

Date received June 23, 2008 

Analysis Report No. 49-355336 

---~-. PROXLi'UiTE ANALYSTS ULTIMATE ANALYSIS 
As Received Dxv Basis 

% Moisture 
% Ash 

% Volatile 
% Fixed Carbon 

Btu/lb 
t Sulfur 

MAF Btu 
A l k .  as Sodium Oxide 

4.41 
9.81 

3'7.65 
48.13 
100.00 

1.2665 
2.00 

0 . 1.7 

xxxxx % Moisture 
10.26 % Carbon 
39.39 % Hydrogen 
50.35 % Nitrogen 
100.00 % Sulfur 

% Ash 
13249 % Oxygen (di f f ) 
2.09 
14764 
0.18 

-- 

FUSION TEMPERATURE OB-ASH, [GE'l. 

Reducing -- Oxi di z i x  

Initial Deformation (IT) 2695 
Softening (ST)  2 7 0 h  

Hemispherical (HT) 27001. 
Fluid (FT) 2700,t 

xxxx 
xxxx 
xxxx 
xxxx 

As Received 

4.41 
70.50 
4.82 
1.26 
2.00 
9.81 
7.20 

100.00 
--- 

Drv Basig 

xxxxx 
73.75 

5 . 0 4  
1.32 
2.09 

1 0 . 2 6  
7.54 

100.00 
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Ju ly  2,  2008 

EAST KENTUCKY POWER CO -OP 
BOX 707 
WINCHESTER KY 40392 

Kind of sample 
reported to us 

Sample taken at 

Sample taken by 

Date sampled 

Date received 

Sample identification by 
EAST KENTUCKY POWER CO-OP 

SAMPLE BROUGHT I N  
COOPER STATION 
ARMSTRONG 

SCRUBBER 595 
COAL S,-667 

EAST KENTUCKY POWER CO-OP 6 / 1 6 / 0 8  

EAST KENTUCKY POWER CO-OP 

June 1 6 ,  2008 

June 2 3 ,  2008 

Analysis Report No. 49 , -355336  

ANALYSIS OF ASH 

Silicon dioxide 
Aluminum oxide 

Titanium dioxide 

Iron oxide 
Calcium oxide 

Magnesium oxide 
Potassium oxide 

Sodium oxide 

Sul fur trioxide 
Phosphorus pentoxide 

Strontium oxide 
Barium oxide 

Manganese oxide 
Undetermined 

Silica value = 
Base:Acid Ratio = 
T250 Temperature = 

'15.87 
0 .23  

2690 OF 

WEEGWT %, IGNITED BASIS 

5 0 . 5 0  
2 8 . 8 0  

1 . 2 8  

1 4 . 0 0  
1 . 3 4  
0 .7% 
2 . 3 3  
0.24 

0.1.0 
0 . 2 2  
0 . 1. I 
0 . 0 8  
0 .02  
0.26 

1 0 0 . 0 0  

Type of Ash = BITUMINOUS 
Fouling Index = 0 . 0 6  
Slagging Index = 0 . 4 8  
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July 2, 2008 

EAST KENTUCKY POWER CO-OP 
BOX 707 
WINCHESTER KY 40391  Sample identification by 

EAST KENTUCKY POWER CO-OP 

SAMPLE BROUGHT I N  
COOPER STATION 

Kind of sample ARMS TR ONG 
reported to us COAL S- 667 

SCRUBBER 595 
Sample taken at EAST KENTUCKY POWER CO-OP 6/16/08 

Sample taken by EAST KENTUCKY POWER CO-OP 

Date sampled June 16 ,  2008 

Date received June 23, 2008 

Analysis Report No. 49-355336 

Mercury 0.19 ppm 06-26-2008 03 :13 MbB 
Chloride 0.04  % 06 -28 -2008  0 5 : 2 5  MLB 

I: 4P.5 
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July 2 ,  2008 

EAST KENTUCKY POWER CO-OP 
BOX 7 0 7  
WINCHESTER KY 40.3 9 1 

Kind of sample 
reported to us COAL, 

Sample taken at EAST KENTUCKY POWER CO-OP 

Sample taken by EAST KENTUCKY POWER CO-OP 

Sample identification by 
EAST KENTUCKY POWER CO-OP 

SAMPLE BROUGHT I N  
COOPER STATION 
ARMSTRONG 
S - 6 7 1  
SCRUBBER 595 
6 / 1 6 / 0 8  

Date sampled June 1 6 ,  2 0 0 8  

Date received June 23,  2 0 0 8  

Analysis Report No. 4 9 - 3 5 5 3 3 5  

ULTIMATE ANIlLYss PROXIMATE ANALYSIS - 
As Received Dry Basis_ 

A l  IC 

% Moisture 
% A s h  

% Volatile 
% Fixed Carbon 

Btu/lb 
% Sulfur  
MAF Btu 

as Sodium Oxide 

5 . 1 7  
11,. 28 
3 5 . 6 7  
4 7 . 8 8  

1 0 0 . 0 0  

1 2 3 3 2 
1 . 5 4  

0 . 3 4  

xxxxx % Moisture 
11 “ 9 0  % Carbon 
3 7 . 6 J. % Hydrogen 
5 0 . 4 9  % Nitrogen 
100.00 % Sulfur  

% Ash 
13004 % Qxygen(diff) 

1 . 6 2  
3.4760 

0 . 3 6  

FUSION TEMPERATURE OF ASH, 

Reducing Oxidizinq 

Initial Deformation (IT) 2275 

Hemispherical (HT) 2540 
Flu id  (FT) 2585 

Softening (ST) 2.310 
xxxx 
xxxx 
xxxx 
xxxx 

As Received 

5 . 1 7  
6 8 . 8 8  

4 . 6 6  
1 . 4 1  
1 . 5 4  

1 1 . 2 0  
7 . 0 6  

100.00  

t 

D r y  Basis 

xxxxx 
7 2 . 6 4  

4 . 9 1  
1 . 4 9  
1 . 6 2  

1 1 . 9 0  
7 - 4 4  

100 .00  
-- 
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J u l y  2 ,  2008 

EAST KENTUCKY POWER CO-OP 
BOX 707 
WINCHESTER ICY 4 0 3 9 1  

Rind of sample 
reported to us 

Sample taken at 

Sample taken by 

Date sampled 

Date received 

COAL 

E A S T  KENTUCKY POWER CO-OP 

EAST KENTUCKY POWER CO-OP 

June 1 6 ,  2008 

June 23, 2008 

Analysis Report No. 

ANALYSIS OF ASH 

Silicon dioxide 
Aluminum oxide 

Titanium dioxide 

Tron oxide 
Calcium oxide 

Magnesium oxide 
Potassium oxide 

Sodium oxide 

Sulfur trioxide 
Phosphosus pentoxide 

Strontium oxide 
Barium oxide 

Manganese oxide 
Undetexmined 

Silica Value =. 

Base:Acid Ratio = 
“250 Temperature = 

7 1 . 1 0  
0 . 3 2  

2520 

Sample identification by 
E A S T  KENTUCKY POWER CO-OP 

SAMPLE BROUGHT I N  
COOPER STATION 
ARMSTRONG 

SCRUBBER 595 
6 / 1 6 / 0 8  

S-671 

4 9 - 3 5 5 3 3 5  

WEIGHT %, IGNITED BASIS 

4 7 . 8 0  
2 6 . 0 0  

1 . 0 4  

1 6  I 0 0  
2 . 1 5  
3.. 28 
4 . 1 4  
0.31. 

0 . 5 6  
0 . 2 0  
0 . 0 9  
0 . 1 6  
0 . 0 0  
0 .19  

1 0 0 . 0 0  
-- 

T y p e  o f  A s h  = BITUMINOUS 
Fouling Index = 0 . 1 0  
Slagging Index = 0 . 5 2  
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July 2, 2008 

EAST KENTUCKY POWER CO-OP 
BOX 707  
WINCHESTER KY 4 0 3 9 1  Sample identification by 

E A S T  KENTUCKY POWER CO-OP 

SAMPLE BROUGHT I N  
COOPER S T A T I O N  

Rind of sample ARMSTRONG 
reported to us COAL S-671 

SCRUBBER 595 
6 / 16 / 08 Sample taken at E A S T  KENTIJCKY POWER CO-OP 

Sample taken by E A S T  KENTUCKY POWER CO-OP 

Date sampled June 1 6 ,  2008 

Date received June  23, 2008 

Analysis Report; No. 4 9 - 3 5 5 3 3 5  

Mercury 0.1.3 ppm 06-26-2008 03:13 MLB 
Chloride 0.12 % 06-28-2008 05:lO MLB 
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J u l y  2, 2008 

EAST KENTIJCKY POWER CO-OP 
BOX 707 
WINCHESTER KY 40.39 1 

Kind of sample 
reported to us COAL 

Sample taken at EAST KENTUCKY POWER CO-OP 

Sample taken by EAST KENTUCKY POWER CO-OP 

Date sampled J u n e  17, 2008 

Date received J u n e  

PROXIImTE ANALYSIS 

% Moisture 
% A s h  

% Volatile 
% Fixed Carbon 

B t U / l b  
% Sulfur 

MAF Btu 
Allc .  as Sodium Oxide 

Sample identification by 
EAST KENTUCKY POWER CO-OP 

SAMPI,E PICKED UP 
S- 673 
SCRUBBER 

2 3 ,  2008 

Analysis Report No. 49-355334 

ULTIMATE ANALYSIS 
&Received Dry Basis 

D.09 
8.00 
38. L4 
so. 77 
LOO. 00 

1.3369 
3.01 

0.17 

---. 

xxxxx % Moisture 
8.25 % Carbon 
39.36 % Hydrogen 
52.39 % Nitrogen 
100.00 % Sulfur 

“a ash 
13795 % Oxygen(diEf) 
3.11 
150.35 

0 . 1 8  

. . ~  

FUSION TEMPERATURE OF ASH, A g a  -____ 
Reducinq Oxi di zinq 

Initial Deformation ( I T )  2058 

Hemispheric a1 (HT) 2170 
Fluid (PT) 2239 

Softening ( S T )  2 0 0 0  
xxxx 
xxxx 
xxxx 
xxxx 

As ReceivLd 

3.09 
73.72 
4.86 
1.54 
3.01 
8.00 
5.78 

100.00 
___.I_ 

Dry Basis 

xxxxx 
76.07 
5.01. 
1.59 
3.11. 
8.25 
5.97 

7.00.00 
-I-. 
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J u l y  2 ,  2008 

EAST KENTUCKY POWER CO-OP 
BOX 707 
WINCHESTER KY 4 0 3 9 1  

Rind of sample 
reported to us COAL 

Sample identification by 
EAST KENTUCKY POWER CO-OP 

SAMPLE PICKED IJP 

SCRUBBER 
S-67.3 

Sample taken at EAST KENTUCKY POWER CO-OP 

Sample taken by EAST KENTUCKY POWER CO-OP 

Date sampled June 17, 2008 

Date received June 23, 2008 

Analysis Report No. 49-355334 

ANALYSIS OF ASH WEIGHT %, IGNITED BASIS 

Si 1 icon dioxide 
A1uni.num oxide 

Titanium dioxide 

Iron oxide 
Calcium oxide 

Magnesium oxide 
Potassium oxide 

Sodium oxide 

Sulfur trioxide 
Phosphorus pentoxide 

Strontium oxide 
Barium oxide 

Manganese oxide 
Undetermined 

Silica Value = 51.60  
Base:Acid Ratio = 0 .66  
"250 Temperature = 2220 OF 

38.50  
2 0 . 4 0  

0 . 8 7  

3 3 . 3 0  
1 . 9 1  
0 . 9 0  
2 .80  
0 . 3 1  

0 . 2 2  
0 . 2 1  
0 06 
0 . 0 9  
0 .03  
0 . 4 0  

:1.00 . 0 0  

Type o f  Ash = BITUMINOUS 
Fouling Index = 0.20 
Slagging Index = 2 . 0 5  
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J u l y  2 ,  2008 

EAST KENTIICKY POWER CO-OP 
BOX 707 
WINCHESTER KY 4 0 3 9 1 

Rind of sample 
reported to us COAL 

Sample identification by 
EAST KENTUCKY POWER CO-OP 

SAMPLE PICKED UP 

SCRUBBER 
S-673 

Sample taken at EAST KENTUCKY POWER CO-OP 

Sample taken by EAST KENTUCKY POWER CO-OP 

Date sampled June 2 7 ,  2008 

Date received June 2.3, 2008 

Analysis Report No. 49-355334 

Mercury 0.33 ppm 06-26-2008 03:13 MLB 
Chl.oride 0 . 0 1  % 06-28-2008 0 4 : 4 5  MLB 



J u l y  2 ,  2 0 0 8  

E A S T  KENTUCKY POWER CO-OP 
BOX 7 0 7  
WINCHESTER ICY 4 0 3 9 1  

Kind of sample 
reported to us COAL 

Sample taken at EAST KENTUCKY POWER CO-OP 

Sample taken by EAST KENTUCKY POWER C O - O P  

Date sampled June 11, 2008 

Sample identification by 
EAST KENTUCKY POWER CO-OP 

SAMPLE PICKED U P  

SCRUBBER 
S-674-1 

Date received June 2 3 ,  2008 

Analysis Report No. 4 9 - 3 5 5 3 3 3  

PROXIMATE ANALYSIS ULTIMATE ANALYSIS 
As Received Dry Basig 

% Moisture 
% Ash 

% Volati1.e 
% Fixed Carbon 

Btu/lb 
% Sulfur 
MAF Btu 

A1.k. as Sodium oxide 

4 . 1 3  
1 4 . 3 1  
3 7 . 9 4  
4 3 . 6 2  

1 0 0 . 0 0  

111910 
2 . 9 2  

0 . 2 6  

XX'XXX % Moisture 
1 4 . 9 3  % Carbon 
39 5J % Hydrogen 

__- 4 5 . 5 0  % Nitrogen 
100 00 % Sulfur 

% Ash 
I 2 4 2 3  % Oxygen(diEf) 
3 0 5  

J 4 6 0 3  
0 77 

F U S I O N  TEMPERATURE O F  ASH[LGF' 

Reduc inq Oxidizinq 

_____ 

Initial Deformation (IT) 2 5 9 0  
Softening (ST) 2 6 3 0  

H e m i  spherical ( H T )  2 7 0 0  I 
Fluid ( F T )  2 7 0 0  I 

xxxx 
xxxx 
xxxx 
xxxx 

As Received 

4 . 1 3  
66 3 9  

4 4 7  
1 . 1 4  
2 . 9 2  

1 4 . 3 1  
6 . 6 4  

1 0 0 . 0 0  

Dry Basis 

xxxxx 
6 9  2 5  

4 . 6 6  
1 . 1 9  
3 . 0 5  

1 4 . 9 3  
6 . 9 2  

1 0 0 . 0 0  
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1 

J u l y  2, 2008 

EAST KENTUCKY POWER CO -0P 
BOX 707 
WINCHESTER KY 4 0 3 9 1  

Rind of sample 
reported to us  COAL 

Sample identification by 
EAST KENTUCKY POWER CO-OP 

SAMPLE PICKED U P  
S-674 - 1 
SCRUBBER 
5 9 5  

Sample taken at EAST KENTUCKY POWER CO-OP 

Sample taken by EAST KENTUCKY POWER CO-OP 

Date sampled J u n e  1 7 ,  2008 

Date received June  2 3 ,  2008 

Ana1ysi.s Report No. 4 9 - 3 5 5 3 3 3  

WEIGHT %, IGNITED BASIS ANALYSIS ,OF ASH 

Silicon dioxide 
Aluminum oxide 

Titanium dioxide 

Iron oxide 
Calcium oxide 

Magnesium oxide 
Potassium oxide 

Sodium oxide 

Sulfur trioxide 
Phosphorus pentoxide 

Strontium oxide 
Barium oxide 

Manganese oxide 
Undetermined 

Silica Value = 7 8 . 0 4  
Base:Acid Ratio = 0 . 2 1  

T250 Temperature = 2730 OF 

5 2 "  50 
2 7 .  .30 

1 . 8 6  

1 2 . 9 0  
1 . 0 9  
0.78 
2 . 4 3  
0 . 2 1  

0 . 1 1  
0 . 1 4  
0 . 0 6  
0 . 1 5  
0 . 0 2  
0 . 4 5  

1 0 0 . 0 0  
-- 

Type of Ash = BITUMINOUS 
Fouling Index = 0 . 0 4  
Slagging Index = 0 . 6 4  
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J u l y  2, 2 0 0 8  

EAST KENTUCKY POWER CO-OP 
BOX 7 0 7  
WINCHESTER KY .40.391 

Rind of sample 
reported to 11s COAL 

Sample identification by 
EAST KENTUCKY POWER CO-OP 

SAMPLE PICKED U P  
5-674-1 
SCRUBBER 
595 

Sample taken at: EAST KENTUCKY POWER CO-OP 

Sample taken by EAST KENTUCKY POWER CO-OP 

Date sampled June 17,  2 0 0 8  

Date received June 23, 2 0 0 8  

Analysis Report No. 49-35533.3 

Mercury 0 . 2 7  ppm 0 6 - 2 6 - 2 0 0 8  0 3 : 1 3  MLB 
chloride 0 . 0 3  % 0 6 - 2 8 - 2 0 0 8  0 4 3 5  MLB 
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A u g u s t  18,  2008 

EAST KENTIJCKY 
BOX 7 0 7  
WINCHESTER KY 
G A I L  HAGGARD 

K&nd of sample 
reported to 11s 

Sample taken at 

Sample taken by 

Date sampled 

Date received 

POWER CO-OP 

4 0 3 9 1  Sample identification by 
EAST KEN'rUCKY POWER CO-OP 

SAMPLE PICKED UP 
DALE GATLIFF  
2 1 1 6  

COAL 

EAST KENTUCKY POWER CO-OP 

EAST KENTUCKY POWER CO-OP 

A u g u s t  2 ,  2008 

A u g u s t  5 ,  2008 

Analysis Report No. 4 9 - 3 5 8 3 8 8  

PROXIMATE ANALYSIS 

% Moisture 
- %  Ash 

% Volatile 
% Fixed Carbon 

Btu/lb 
% Sulfur 

MAP Btu 
Alk. as Sodium Oxide 

' :  

F46S 

ULTIMATE ANALYSIS 
As Received Dry Basis 

6.45 
7.43 

35 .  UO 
5 1  - 1 2  

100.00  

12882 
0.88 

0 . 1 6  

-~ 

xxxxx % Moisture 
7.94 % Carbon 

37'.41 % Hydrogen 
5 4 . 6 5  % Nitrogen 

1 0 0 . 0 0  % Sulfur 
% Ash 

1 3 7 7 0  % Oxygen(diff) 
0 . 9 4  

1 4 9 5 8  
0 . 1 7  

FUSION TEMPERATURE OF ASH, (sa 
Reducinq Oxidizinq 

Initial Deformation (IT) 2700-1. 
Softening (ST) 2700-b 

Hemispherical (HT) 2700+ 
Fluid (FT) 2'700-b 

x.xxx 
xxwc 
xxxx 
xxxx 

Respectfully &brni&d, 

As Received 

6 . 4 5  
7 2 .  06.- 

4 . 7 0  
1 . 4 0  
0 . 8 8  
7 . 4 3  
7 . 0 8  

1 0 0 . 0 0  
-~ 

D r y  Basis 

x x x x x  
7 7 . 0 3  

5 . 0 2  
1 . 5 0  
0 . 9 4  
7 . 9 4  
7 - 5 7  

1 0 0  - 00 

Middlesboro Laboratory 

Route 2, Box 162A, Middlesboro, KY 40965 t (606) 248-4205 f (606) 248-0044 w u s  sgs corn/rninerals 
Member 01 the SGS Group 

GENERAL CONDITIONS OF SERVICE ON REVERSE 
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SGS North America Inc 

F 4 5  

Minerals Services Division 
Route 2, Box 162A. Middlesboro. KY 40965 t ( 606 )  248-4205 f (606) 248-0044 www us sgs com/rninerals 

A u g u s t  18, 2008 

EAST KENTUCKY 
BOX 707 
WINCHESTER, KY 
GAIL HAGGARD 

Kind of sample 
reported to us 

Sample taken at 

Sample taken by 

Date sampled 

Date received 

POWER CO-OP 

40391 Sample identification by 
EAST KENTUCKY POWER CO-OP 

SAMPLE PICKED U P  
DALE GATLSFF 
2116 

COAL 

EAST KENTUCKY POWER CO-OP 

EAST KENTUCKY POWER CO-OP 

A u g u s t  2 ,  2008 

A u g u s t  5, 2008 

Analysis Report No. 

ANAtYSIS OF ASH 

Silicon dioxide 
Aluminum oxide 

Titanium dioxide 

Iron oxide 
Calcium oxide 

Magnesium oxide 
Potassium oxide 

Sodium oxide 

Sulfur trioxide 
Phosphorus pentoxide 

Strontium oxide 
Barium oxide 

Manganese oxide 
Undetermined 

Silica Value = 
Base:Acid Ratio = 
T250 Temperature = 

4 9 - 3 5 8 3 8 8  

WEIGHT %, IGNITED ,BASIS 

52.90 
2 9 . 0 0  
1.48 

7.61 
2.98 
1.32 
2.31 
0.61 

. -  

0.45 
0 . 6 5  
0.32 
0.14 
0.03 
0.20 

100.00 

81.62 
0.18 
2780 OF 

Type of Ash = BITUMINOUS 
Fouling Index = 0.11 
Slagging Index = 0.17 
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August 18, 2008 

F465 

EAST KENTUCKY POWER CO-OP 
BOX 707 
WINCHESTER KY 40391 
GAIL HAGGARD 

Kind of sample 
reported to us COAL 

Sample identification by 
EAST KENTUCKY POWER CO-OP 

SAMPLE PICKED UP 
DALE GATLIFF 
2116 

Sample taken at EAST KENTUCKY POWER CO-OP 

Sample taken by EAST KENTUCKY POWER CO-OP 

Date sampled August 2, 2008 

Date received August 5, 2008 

Analysis report no. 49-358388 

PARAMETER RESULTS UNITS METHOD DATE/TTME/ANALYST -- 
Mercury , Hg 0.05 PPm D6722 08/06/08 0 6 : 4 3  MLB 

Chlorine, (11 0.19 % D4208 08/06/08 0 5 : 3 0  MLB 

Procedure: Chlorine was determined by Selective Ion Method; ASTM, D 4208. 
Mercury was determined by Direct Combustion Method; ASTM, D 6722. 

Middlesboro Laboratory 

Route 2, Box 162A, Middlesboro, KY 40965 t (606) 248-4205 11606) 248-0044 www us sgs corn/rninerals ~ . -  
Member ollhe SGS Group 

GENERAL CONDITIONS OF SERVICE ON REVERSE 
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A u g u s t  18, 2008 

EAST KENTUCKY 
BOX 707 
WINCHESTER KY 
G A I L  HAGGARD 

Kind of sample 
reported to us 

Sample taken at 

Sample taken by 

Date sampled 

Date received 

POWER CO-OP 

40391 Sample identification by 
EAST KENTUCKY POWER CO-OP 

SAMPLE PICKED IJP 
DALE TRINITY 
2117 

COAL 

EAST KENTUCKY POWER CO-OP 

EAST KENTUCKY POWER CO-OP 

A u g u s t  I, 2008 

A u g u s t  5, 2008 

PROXIMATE ANALYSfS 

% Moisture 
. 86 Ash 

% Volatile 
% Fixed Carbon 

- - . - _ _  . - - 

Btu/lb 
% Sulfur 

MAP Btu 
Alk. as Sodium Oxide 

Analysis Report No. 49-358389 

ULTIMATE ANALYm 
As Received DN Basis 

6.18 
9.34 
34-. 53 
49.95 
100.00 

12517 
1.. 04 

0.14 

--- 

xxxxx 
9.96 - 
36.80 
53.24 
100.00 

I3341 
1.11 
14817 
0.15 

-- 

% Moisture 
% Carbon 

% Hydrogen 
% Nitrogen 

% Sulfur 
% Ash 

% Oxygen(diff1 

FUSION TEMPERATURE OF ASH, (sa 
Reducinq Oxidizing 

Initial Deformation (IT) 2619 
Softening (ST) 2658 

Hemispherical (HT) 2700t 
Fluid (PT) 2700+ 

xxxx 
xxxx 
xxxx 
xxxx 

As Received Dry Basis 

6.18 
70.26- - 
-4.69 
1.28 
1.04 
9.34 
7.21 

100.00 

XXXXX 
74.89 
5.00 
1.36 
1;11 
9.96 

100.00 
1.68 

Respectfully submitted, 
SGS NORTH AMERICA INC 

SGS North America Inc Minerals Services Division 1 Route 2. Box 1624. Middlesboro. KY 40965 t (606) 248-4205 f (606) 248-0044 w u s  sgs.com/minerals 
-1- ~ Member (11 Ihs SGS Group 

GENERAL CONDITIONS OF SERVICE ON REVERSE 
F-465 
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A u g u s t  18, 2008 

EAST KFNTUCKY 
BOX 707 
WINCHESTER KY 
GAIL HAGGARD 

Kind of sample 
reported to us 

Sample taken at 

Sample taken by 

Date sampled 

Date received 

POWER CO-OP 

40391  Sample identification by 
EAST KENTUCKY POWER CO-OP 

SAMPLE PICKED UP 
DALE T R I N I T Y  
2117 

COAL 

EAST KENTUCKY POWER CO-OP 

EAST KENTUCKY POWER CO-OP 

A u g u s t  I ,  2008 

A u g u s t  5, 2008 

Analysis Report No. 

ANALYSIS OF ASH 

Silicon dioxide 
Aluminum oxide 

Titanimn dioxide 

Iron oxide 
Calcium oxide 

Magnesium oxide 
Potassium oxide 

Sodium oxide 

Sulfur trioxide 
Phosphorus pentoxide 

Strontium oxide 
Barium oxide 

Manganese oxide 
Undetermined 

Silica Value = 
Base:Acid Ratio = 
T250 Temperature = 

49-358389 

WEIGHT %, IGNITED BASSS 

5 6 . 7 0  
28 .70  

1 .44  

7.43 
1 . 4 0  
0 .79  
I.. 87  
0.31. 

- -  - _ _  

0 .10 
0.37 
0.17 
0 .13  
0 .02  
0.57. 

1 0 0 . 0 0  

85.49 
0 .14  

2880 OF 

Type of Ash = BITUMINOUS 
Fouling Index = 0 . 0 4  
Slagging Index = 0.1.6 

Middlesboro Laboratory 

SGS North America Inc Minerals Services Division I Route 2. Box 162A. Middlesboro, KY 40965 t (606) 246-4205 f (606) 248 0044 www us sgs com/rninerals 

F-465 
I 

GENERAL CONDITIONS OF SERVICE ON REVERSE 

Membor 01 tho SGS Group 
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August 18, 2008 

EAST KENTIJCKY POWER CO-,OP 
BOX 707 
WINCHESTER XY 40391 
GAIL HAGGARD 

Kind of sample 
reported to us COAL 

Sample taken at EAST KENTUCKY POWER CO-OP 

Sample taken by EAST KENTUCKY POWER CO-OP 

Date sampled August 1, 2008 

Date received August 5, 2008 

F-465 

Sample identification by 
EAST KENTUCKY POWER CO-OP 

SAMPLE PICKED UP 
DALE TRINITY 
217.7 

Analysis report no. 49.-358389 

~- PARAMETER RESULTS UNITS METHOD - DATE/TIME/ANALYST 

Mercury, Hg 0.09 PPm D6722 08/06/08 06:30 MLB 

Chlorine, C1 0.09 % D4208 08/08/08 06:10 MLB 

Procedure: Chlorine was determined by Selective Ion Method; ASTM, D 4208. 
Mercury was determined by Direct Combustion Method; ASTM, D 6722. 

Middlesboro Laboratoly 

SGS North America Inc Minerals Services Division I Route 2, BOX 162A. Middlesboro. KY 40965 1 1606) 248-4205 f 1606) 248-0044 wwwus sgs com/rninerals - 
I Member of the SGS Group 

GENERAL CONDITIONS OF SERVICE ON RWERSE 
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SINCE 1908. 

Member of the SGS Group (Soci616 GBn6rale d e  Surveillance) 

ADDRESS ALL CORRESPONDENCE TO: 
P.O. BOX 32 

CHARLEROI, PA 15022 
TEL (724) 483-3549 
FAX: (724) 483-0892 

www.cornteco.com 

April 11, 2002 

OXFORD MINING 
P . O .  BOX 427 
COSHOCTON OH 43812 
BILL, S P I K E R  

Sample identification by 
OXFORD MINING 

DARON #8 HEAD SAMPLE 

Kind of sample 
reported to us 

COAL 

Sample taken at CADI2 OHIO 

C.T.E. 

March 18,  2002 

March 19,  2002 

Sample taken by 

Date sampled 

Date received 

Analysis Report No. 43-95802 

PROXIMXTE ANALYSIS ULTIMATE ANALYSIS 
AB Received As Received Dry Ba& Dry Basis 

XXXXX 
7 0 . 4 9  

4 . 7 9  
1 . 3 3  
4.52 

12.16 
6 . 7 1  

1 0 0 . 0 0  

0 .06  

-- 

% Moisture 
% Ash 

% Volatile 
% Fixed Carbon 

% Moisture 
% Carbon 

% Hydrogen 
% Nitrogen 

% Sulfur 
% Ash 

% Oxygen (diff 1 

4.69  xxxxx 
1 1 . 5 9  1 2 . 1 6  
3 8 . 6 9  40.59 
45 .03  --- 47.25 

1 0 0 . 0 0  100.00  

4 . 6 9  
6 7 . 1 8  

4 . 5 7  
1 . 2 7  
4 . 3 1  

1 1 . 5 9  
6 .39  

1 0 0 . 0 0  
Btu/lb 

% Sulfur 
MAF Btu 

SO2 lb/mill Btu @ 100% 
Alk. as Sodium Oxide 

12325 1 2 9 3 1  
4 . 3 1  4.52 

1 4 7 2 1  
6 .99  
0 .17  0.18 

% Chlorine 0.06  

FUSION TEMPERATURE OF ASH, (2% 
ReducinA aidizinq 

Initial Deformation (IT) 2 1 5 1  xxxx 
Softening (ST) 2226 xxxx 

Hemispherical (HT) 2290 xxxx 
Fluid (FT) 2372 xxxx 

FORMS OF SULFUR 
% Pyritic 
% Sulfate 

% Organic (dif f) 

2 . 3 4  2 .46  

1 . 9 6  2 .05  
0 . 0 1  0 . 0 1  

WATER SOLUBLE ALR. 
% Sodium oxide 

% Potassium oxide 
xxxxxx xxxxxx 
xxxxxx xxxxxx 

GRINDABILLTY IsJnEX = 56 at 1 . 9 9  % Moisture 

Certificate No 7061/9 

Resrmtlullv submilled. 
COMMERCIAL TESTING B ENGINEERING co. 

M E M B E R  

Charleroi Laboralory 
F-465 

Original Walarmarked For Your Proleclion 
TERMS AND CONDITIONS ON REVERSE 

http://www.cornteco.com
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SINCE 19088 

A p r i l  11, 2002 

OXFORD MINING 
P.O. BOX 427 
COSHOCTON OH 43812 
BILL SPIKER 

Member of Ihe SGS Group (Sod616 GBn6rale de Surveillance) 

ADDRESS ALL CORRESPONDENCETO: 
PO. BOX 32 

CHARLEROI, PA 15022 
TEL (724) 483-3549 
FAX: (724) 483-0892 

www.cornteco.com 

Sample identification by 
OXFORD MINING 

DARON #8 HEAD SAMPLE 

Kind of sample COAL 
reported to us 

Sample taken at CADIZ OHIO 

Sample taken by C.T.E. 

Date sampled March 18, 2002 

Date received March 19, 2002 

Analysis Report No. 43-95802 

Cerlili i le No 706119 

ANALYSIS OF ASH 

Silicon dioxide 
Aluminum oxide 

Titanium dioxide 

Iron oxide 
Calcium oxide 

Magnesium oxide 
Potassium oxide 

Sodium oxide 

Sulfur trioxide 
Phosphorus pentoxide 

Strontium oxide 
Barium oxide 

Manganese oxide 
Undetermined 

F-465 

Original Watermarked For Your Proledion 

Silica Value = 
Baae:Acid Ratio = 
T250 Temperature = 

5 8 . 3 2  
0.54 

2320 OF 

WEIGHT %, IGNITED BASIS 

44.13  
1 7 . 7 8  

0 .85  

27 .98  
2.76 
0 . 8 0  
1 . 6 5  
0 . 4 0  

2 . 0 7  
0 . 2 7  
0 .04  
0.03 
0 . 0 2  
1 . 2 2  

1 0 0 . 0 0  

Type of Ash = BITUMINOlJS 
Fouling Index = 0.22 
SLagging Index = 2.44 

Respecllully submilied. 
COMMERCIAL TESTING & ENGINEERING CO. 

M E M B E R  

Charleroi Laboralory 

TERMS AND CONDITIONS ON REVERSE 

http://www.cornteco.com
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SINCE 190P 

Member of the SGS Group (Soci816 GBnerale de Surveillance) 

ADDRESS ALL CORRESPONDENCETO: 
P.O. BOX 32 

April 11, 2 0 0 2  

OXFORD MINING 
P . O .  BOX 427 
COSHOCTON OH 43812 
BILL SPSKER 

Sample identification by 
OXFORD MINING 

DARON #8 HEAD SAMPLE 

Kind o f  sample COAL 
reported to us 

Sample taken at CADIZ OHIO 

Sample taken by C.T.E. 

Date ampled March 18, 2002  

Date received March 19, 2002 

Analysis Report No. 4 3 - 9 5 8 0 2  

TRACE ELEMENTS IN COAL 

Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Cobalt 
Copper 
Gold 
Lead 
Hang ane se 
Mercury 
Molybdenum 
Nickel 
Selenium 
Silver 
Strontium 
Tin 
Vanadium 
Zinc 
Zirconium 

I I 
Certiliite No. 7061/9 

1.1 ppm 
1.3 ppm 
8.2 ppm 
0 . 3  ppm 
0.8 ppm 
2.6 ppm 
0 . 9  ppm 
1 . 4  ppm 

~ 0 . 2  ppm 
5.0 ppm 
5.5 ppm 
0.1 ppm 
<1.0 ppm 
1.6 ppm 

4 . 0  ppm 
c o  .2 ppm 
10.7 ppm 
c1.0 ppm 
5.0 ppm 
4 . 5  ppm 

c1.0 ppm 

CHARLEROI, PA 15022 
TEL (724) 483-3549 
FAX: (724) 483-0892 

www.comteco corn 

Respectfully submitted, 

M E M B E R  COMMERCIAL TESTING & ENGINEERING GO. 

Charlerol Laboratory 

F-465 

Original Watermarked For Your Proleclion 
TERMS AND CONDITIONS ON REVERSE 
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SINCE 1908. 

April 11, 2 0 0 2  

OXFORD MINING 
P . O .  BOX 427 
COSHOCTON OH 43812 
BILL SPlKER 

Kind of sample 
reported to UEI 

Sample taken at: 

Sample taken by 

Date sampled 

Date received 

I I ‘‘IsO9002l REGlSlERED COMPAHl 

Cerlilicale No. 706119 

Member 01 the SGS Group (Soci6te GBnBmle de Surveillance) 

F-465 

Original Walerrnarked For Your Proleclion 

DARON #8 HEAD SAMPLE 

COAL 

CADIZ OHIO 

C.T.E. 

M a r c h  18, 2002 

M a r c h  1 9 ,  2002  

ADDRESS ALL CORRESPONDENCE TO: 
EO. BOX 32 

CHARLEROI. PA 15022 
TEL: (724) 483-3549 
FAX: (724) 483-0892 

ww.cornteco.com 

Sample identification by 
OXFORD MINTNG 

Analysis Report No. 43-95802 

FLUORINE 4 1  ug/g 

Respectfully submitted, 
COMMERCIAL TESTlNG & ENGINEERING CO 

M E M B E R  *- 8 
Charleroi Laboratory 

TERMS AND CONDITIONS ON REVERSE 

http://ww.cornteco.com


Member of the SGS Group (Socl6l6 GBn6rale de Surveillance) 

A p r i l  12,  2002 

OXFORD MINING 
P.O. BOX 427 
COSHOCTON OH 43812 
BILL SPIKER 

Kind of sample 
reported to us 

Sample taken at 

Sample taken by 

Date sampled 

Dabe received 

COAL 

CADIZ OHIO 

C.T.E. 

March 1 8 ,  2002 

March 19, 2002 

Analysis Report 

PROXIMATE ANALYSIS 
As Received D r y  Basis 

% Moisture 
% Ash 

% Volatile 
% Fixed Carbon 

Btu/lb 
% Sulfur 

MAP Btu 
SO2 lblmill B t u  @ 100% 

ALk. as Sodium Oxide 

FORMS OF SULFUR 
% Pyritic 
% Sulfate 

% Organic (dif€) 

WATER SOLUBLE ALK. 
% Sodium oxide 

% Potassium oxide 

4 . 2 1  xxxxx 
1 4 . 7 5  1 5 . 4 0  
36 .74  38.35 
44.30 -- 4 6 . 2 5  

100.00 1 0 0 . 0 0  

21787 12305 
3 .80  3 . 9 7  

24545 
6 . 4 5  
0 . 2 1  0 .22  

1 .72  1.80 
0.02  0 .02  
2 .06  2 . 1 5  

x x x x x x  xxxxxx 
xxxxxx xxxxxx 

GRLNDABILITY INDEX = 53 

I I 

ADDRESS ALL CORRESPONDENCE TO: 
P.O. BOX 32 

CHARLEROI, PA 15022 
TEL (724) 483-3549 
FAX: (724) 483,0892 

www.cornteco.com 

Sample identification by 
OXFORD MINING 

DARON # 9  HEAD SAMPLE 

No. 43-96200 

ULTIMATE ANALYSIS 
As Received Dry Basis 

%i Moisture 4 . 2 1  xxxxx 

% Hydrogen 4.57 4.77 
% Nitrogen 1 . 2 5  1 . 3 1  

% Sulfur 3 . 8 0  3 . 9 7  

% Carbon 6 4 . 5 0  67.33 

% Ash 1 4 . 7 5  15 .40  
7.22 

1 0 0 . 0 0  100. 00 
-- % Oxygen (ai€€) 6.92 

% Chlorine 0 . 0 7  0.07 

FUSION TEMPERATURE OF ASH, (ga 
Reducing Oxidizinq 

2094 xxxx Initial Deformation (IT) 
Softening (ST) 2203 xxxx 

Hemispherical (HT) 2245 xxxx 
Fluid (FT) 2340 xxxx 

Respectlully submilled, 
COMMERCIAL TESTING & ENGINEERING CO. 

M E M E E R  

Chaderoi Laboratory 
F-465 

Original Watermarked For Your Proleclion TEAMS AND CONDITIONS ON REVERSE 

http://www.cornteco.com
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April 12, 2002 

OXFORD MINING 
P . O .  BOX 427 
COSHOCTON OH 
BILL SPIICER 

Rind of sample 
reported to us 

Sample taken at 

Sample taken by 

Date sampled 

Date received 

-drlilicale No. 7081/9 

43812 

COAL 

CADTZ OHIO 

C.T.E. 

March 18, 2002 

March 1 9 ,  2002 

k ~ M 6  Generaie de Surveillance) 

ADDRESS ALL CORRESPONDENCE TO: 
P.O. BOX 32 

CHARLEROI, PA 15022 
TEL: (724) 403-3549 
FAX: (724) 483-0092 

www.cornIeco.com 

Sample identification by 
OXFORD MINING 

DARON # 9  HEAD SAMPLE 

Analysis Report No. 43-96200 

ANALYSIS OF ASH 

Silicon dioxide 
Aluminum oxide 

Titanium dioxide 

Iron oxide 
Calcium oxide 

Magnesium oxide 
Potassium oxide 

Sodium oxide 

Sulfur trioxide 
Phosphorus pentoxide 

Strontium oxide 
Barium oxide 

Manganese oxide 
Undetermined 

F-465 

Original Watermarked For Your Protoction 

Silica Value = 
Base:Acid Ratio = 

T250 Temperature = 

61.19 
0.47 

2365 OF 

WEIGHT %, IGNITED BASIS 

4 6 . 1 1  
18 .80  

0 . 8 0  

25 .55  
2 .92  
0 .78  
1 . 4 9  
0 .42  

2 .22  
0 .25  
0 . 0 9  

0 . 0 4  
0.48 

1 0 0 . 0 0  

0 .05  

Type of Ash = BITlJMINOUS 
Fouling Index = 0 .20  

1 . 8 7  Slagging Index = 

Respectfully submitted, 
COMMERCIAL TESTING & ENGINEERING CO. 

a p 4  
Charleroi Laboratory 

TERMS AND CONDITIONS ON REVERSE 

http://www.cornIeco.com
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Member of (he SGS Group (SocletQ Gentkale de Surveillance) 

April 12, 2002 

OXFORD MINING 
P.O. BOX 427 
COSHOCTON OH 43812 
BILL SPIKER 

ADDRESS ALL CORRESPONDENCE '10 
PO. BOX 3: 

CHARLEROI, PA 1502: 
TEL: (724) 483-354C 
FAX: (724) 483-0892 

www.cornteco.com 

Sample identification by 
OXFORD MINING 

DARON #9 HEAD SAMPLE 

Kind of sample COAL 
reported to UB 

Sample taken at CADLZ OHIO 

Sample taken by C . T . E .  

Date sampled March 18, 2002 

Date received March 19, 2002 

Analysia Report No. 43-96200 

TRACE ELEMENTS IN COAL 

Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Cobalt 
Copper 
Gold 
Lead 
Manganese 
Mercury 
Molybdenum 
NickeL 
Selenium 
Silver 
Strontium 
Tin 
Vanadium 
Zinc 
Zirconium 

AECUIfAED COMPAIU 

I 
Gerlificale No. 7061/9 

1 . 3  ppm 
2 . 0  ppm 
11.2 ppm 

0 . 6  ppm 
0.6  ppm 
3 . 8  ppm 
1 . 1  ppm 
1.7 ppm 

< 0 . 2  ppm 
3 . 9  ppm 
6.9 ppm 
0 . 1  ppm 
<1.0 ppm 

0 . 8  ppm 

<0.2 ppm 
12.9 ppm 
<1.0 ppm 
6.6 ppm 
6 . 0  ppm 

<1.0 ppm 

C1.0 ppm 

Respeclfullv submitted. 

M E M B E R  
COMMERCIAL TESTING & ENGINEERING GO. 

Charleroi Laboratory 

F-665 

Original Watermarked For Your Proleclion TERMS AND CONDITIONS ON REVERSE 

http://www.cornteco.com
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East Kentucky Power Cooperative 
Cooper Station 

Arms t ro n g Wood An a I ys i s 

Date %Moisture YO Ash % Sulfur Btu Btu dry MAF 

Avg . 6.87 0.44 0.02 7525 8080 81 18 

STDEV. 2.52 0.1 I 0.01 236 129 I30 

Total 247.45 15.78 0.66 270887 290883 292265 
0711 7107 
08/02/07 
0811 1 107 
0811 3/07 
08120107 
08/31 I07 
0911 1107 
0911 8107 
09/24/07 
1 0101 I07 
10/1 0107 
1011 5107 
10/23/07 
10129107 
I I 106107 
I 1 I20107 
1 1/26/07 
12/03/07 
1211 0107 
1211 7107 
0 I /02/08 
0 1 107108 
01114/08 
0 I 121 108 
01 I28108 
02104108 
0211 1108 
0211 8/08 
02125108 
0 310 310 8 
0410 1 IO8 
04/07/08 
0411 4/08 
04129108 

4.75 
8.29 
6.95 
6.19 
5.68 
6.60 
18.93 
6.04 
6.16 
5.04 
13.40 
6.19 
7.72 
5.73 
5.87 
6.60 
8.98 
6 "44 
6.89 
7.69 
6.24 
5.75 
6.60 
5.24 
5.99 
6.79 
5.39 
6.73 
6.39 
6.03 
6.28 
6.03 
6.08 
5.73 

0.74 
0.46 
0.39 
0.49 
0.36 
0.60 
0.48 
0.45 
0.56 
0.41 
0.77 
0.42 
0.31 
0.37 
0.39 
0.40 
0.54 
0.35 
0.42 
0.34 
0.41 
0.53 
0.52 
0.37 
0.58 
0.43 
0.24 
0.33 
0.44 
0.51 
0.34 
0.42 
0.32 
0.34 

0.03 
0.03 
0.03 
0.01 
0.02 
0.03 
0.00 
0.02 
0.01 
0.01 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.01 
0.02 
0.02 
0.02 
0.01 
0.02 
0.01 
0.01 
0.02 
0.02 
0.02 
0.01 
0.02 

7693 
7329 
7424 
7563 
7460 
7667 
6638 
7476 
7712 
7640 
6775 
7787 
7373 
7667 
7577 
7666 
762 1 
7554 
7427 
7429 
7659 
7640 
7401 
7831 
7404 
7644 
7684 
7634 
7652 
7698 
7602 
7586 
7452 
7608 

8077 
7992 
7979 
8062 
791 0 
8209 
8188 
7957 
821 8 
8045 
7824 
8301 
7990 
81 33 
8050 
8208 
8373 
8074 
7976 
8048 
81 68 
81 06 
7924 
8264 
7876 
8201 
8121 
81 85 
81 74 
8191 
8111 
8073 
7934 
807 1 

8140 
8032 
801 3 
8104 
7940 
8263 
8237 
7995 
8267 
8080 
7894 
8339 
801 7 
81 65 
8083 
8243 
8424 
81 05 
8012 
8078 
8204 
81 52 
7969 
8296 
7925 
8239 
81 42 
821 5 
8213 
8236 
8140 
81 09 
7961 
81 00 
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East Kentucky Power Cooperative 
Cooper Station 

Armstrong Wood Analysis 

05/04/08 5.70 0.38 0.02 741 0 7858 7890 
0511 2/08 6.34 0.37 0.02 7504 801 2 8043 
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PPL Sample No. 8-2384-F 
KY 

Switchgrass Sample I.D. 

Sample Date 
Fuel Properties - As Received 
% Total Moisture 
% Volatile Matter 
% Fixed Carbon 
% Ash 

HHV Btullb 

% Moisture 
% Hydrogen 
% Carbon 
% Sulfur 
% Nitrogen 
Yo Oxygen (diff) 
% Chlorine 

% Total 
%a Ash 

Ibs Ash/MM Btu 
Ibs S02IMM Btu 
LHV Q,(net) Btu/lb 
HHV (MAF basis) 
Ibs Air(wet)/MMBtu 
Ibs H20/MM Btu 

Fuel Properties - Dry 
Basis 
% Volatile Matter 
Yo Fixed Carbon 
Yo Ash 

HHV Btu/lb 

% Hydrogen 
Yo Carbon 
Yo Sulfur 
Yo Nitrogen 
Yo Oxygen (diff) 
% Chlorine 

Yo Total 
Yo Ash 

Yo Fluorine 

5.04 
76.47 
15.96 
2.53 

7764 

5.04 
5.56 
46.38 
0.05 
0.24 
40.20 
0.047 
2.53 

100.05 

3.26 
0.1 3 
71 97 
8400 
722 
70.9 

80.53 
16.81 
2.66 

81 76 

5.86 
48.84 
0.05 
0.25 

42.33 
0.049 
2.66 

100.05 

0.000 

Coal Ash Properties 
ALSTOM Power Inc. 
2000 Day Hill Road 
Windsor, CT 06095 
Tel: (860) 285-2464 
Fax: (860) 285-51 29 
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