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June 19, 2009

Mr. John Kuterbach, Air Permits Program Manager
Ms. Rebecca Smith, Environmental Program Specialist
Air Permits Program

Alaska Department of Environmental Conservation
410 Willoughby Avenue, Suite 303

Juneau, AK 99801

RE: June 15, 2009 GVEA Comments on ADEC Preliminary BART Determination for
Unit No. 1, Healy Power Plant

Dear Mr. Kuterbach and Ms. Smith:

As a follow-up to our June 15, 2009 submittal to ADEC commenting on the Alaska
Department of Environmental Conservation’s (“ADEC’s") preliminary BART
determination for Unit No. 1 at the Healy Power Plant, Golden Valley Electric
Association is submitting the enclosed spreadsheets in support of the Economic
Analysis Summary prepared by CH2M Hill as set out in Attachment 3 of the June 15
letter. With this letter, we are providing two sets of spreadsheets, one based on an
estimated NOx emissions rate of 0.28 lbs/MMBtu and the other based on 0.25
lbs/MMBtu (Attachments No. 1 and No. 2). We believe the spreadsheets will further
assist ADEC in evaluating our June 15 comments.

The 0.28 Ibs/MMBtu emission rate presented in our June 15 letter is a revised
emissions rate from our submittals in July 2008, January 2009, and March 2009. In the
earlier stibmittals, we used a value of 0.25 Ib/MMBtu which was our best estimate of
emissions on a typical operating day in the baseline year. For our June 15, 2009
submittal, we have refined our numbers, including the emissions rate, used in the cost
effectiveness evaluation. Based on the 5-year rolling average emissions provided in
Figure 1 in our March 18, 2009 submittal, the mean emission rate from the period May -
19, 2003 to October 24, 2008 was 0.28 Ib/MMBtu. Even though it is a more
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conservative number than we used previously, it is a refinement based on a five year
annual average that is consistent with the overall refinement of the cost analysis we
provided in the June 15, 2009 letter. We note, however, that the 2008 twelve month
average for NOx emissions at Healy Unit No. 1 is 0.25 Ib/MMBtu and the 2007 twelve
month average is 0.28 #/MMBtu. What is clear from these numbers is, like emissions
rates from all similar power plants, the NOx emissions rate from Healy Unit No. 1
fluctuates. At Healy Unit No. 1, both the 0.25 Ib/MMB{u and the 0.28 Ib/MMBtu are
reasonable and valid emissions rates upon which to base an economic analysis and
demonstrate, in addition, the need for operational flexibility when determining permit
limitations.

Thank you for your consideration of these materials. If you have any questions, please
contact me at 451-5627.

Sincerely,

Kristen DuBois
Environmental Officer

Aftachment No. 1
Attachment No. 2

cc: Mr. Tom Turner, ADEC




Attachment 1

IARY (0.28 Ibimmbtu)
Healy Unit 1 Boiler Design:  Wall Fired Wall Fired
NOx Control | NOx Control
Parameter Current
. SCR SCR
Operation

Case 1 15 year life 8 year life
NOx Emission Control System LNB w/OFA SCR SCR
TOTAL INSTALLED CAPITAL COST (3} 0 21,860,887 21,860,887
FIRST YEAR Q&I COST (3)
TOTAL FIXED O&M COST 0 1,125172 1,125,172
Reagent Cost 0 79,292 97,5619
SCR Catalyst 0 90,000 110,689
TOTAL VARIABLE O&NM COST 0 169,292 208,208
TOTAL FIRST YEAR O&M COST 0 1,294,464 1,333,380
FIRST YEAR DEBT SERVICE ($) 0 2,553,998 4,678,584
TOTAL FIRST YEAR COST ($) 0 3,848,461 l 6,270,611
CONTROL COST ($/Ton Removed)
NOx Removal Rate (%) 0.0% 75.0% 75.0%
NOx Removed (Tons/Yr) 0 310 310
First Year Average Control Cost ($/Ton NOx Rem.) 0 12,397 20,200
PRESENT WORTH COST ($) 0 31,021,252 34,262,853

Healy Economic Analysis Model 061909_23
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INPUT CALCULATIONS 15 YEAR ANALYSIS (0.28 Iblmmbtu)
Healy Unit 1 Bailer Design: Wall Fired
Parameter Current NOx Cantrol Camments Data Source
Operation SER
Case 1 8
NOx Emission Conlrol System LNB w/GFA SCR
Upi De. d haracteristic:
Type of Uit #C PC
Nel Power Outpul (KW} 25,000 25,000
Nel Plani Heal Rate (Btw/kW-Hr) 13,500 13,500
Boiler Fuel Usabelli Mine Usaheit Mine
Cuogl Heating Value (Blu/Lb) 6,766 6,766
Coal Solfur Gontenl (ed. %) 0.17% 0.17%
Coal Ash Conlent {#1.95) 3.65% 13.65%
Builar Heal Inpui, ach (MMBtufii) J38 a3g
Coal Flow Rale (Lb/Hr) 49,582 49,802
(Tor/¥r) 215,482 215,482
(MMBluNY 2,956,500 2,956,500
Emlssions
Uncontrolied NOx {LbHr) p:13 k11
(Lb/MMBL) .25 0.28
{Lb Moles/Hr) 3,15 3.15
{TonsHr) 434 414
NOx Removal Rate () (0% 75.0%
(LE/Hry 0 7
(Lt Mates/Hr} 0.00 2,38
(Tonf¥r) 0 Mo
NOx Emission Rate (LbfHr) 95 24
(Lb/MMBtu) 0.28 0,07
(TonsYrn) 414 103
Goneral Plant Data
Annuaf Operation (Hours/Year) 8,760 8,760
Annuzl On-Site Power Plant Capacity Faclor 1.00 1.00
{Ecanomic Factors
interest Rale {%5) B.00% 8.00% GVEA
Discount Rate (%) 10.80% 10,00% GVEA
Plasl Ecenomic Life {Years) 15 15 GVEA
Instailed Capilal Costs
SCR Sysiem Purchase 1] 13,300,000 Nate 1 Fuel Tech
Froject b Miscell S {3) 0 §00,000 Nete 2 GVEA
Ralocation of Existing Unil #1 Equipmcnl ® 0 300,000 Note 3 GVEA
New [in] an and Molar ($} 1] 700,000 Note 4 GVEA
R Ducts, M nenl, 0 450,000 Note 5 GVEA
New Fan Motor Switchgear, Instaliation, Managemenl (§) o 400,000 Note 6 GVEA
Unlt #1 Oft-line for 5CR Duct Tie-in [\ 1,817,408 Nole 7 GVEA
Lutiwork-Baghouse Supporl Shilteners (5) o 350,000 Nole 8 GVEAR
‘ofa! Emission Gonlal Sysitms [} TEITT A0 — —
| alat Emission Corrol Systems ($20U8) Contmgency 1] 21,860,687 20% conlingency
[FI5% Emission Contral Sysiom (WRw) [] 674
Tatal Flxed Dperiling & Maintenance Costs
Total Fixed O&M Cost {3) D 433,512 MNote 8 Fuel Tech
Calalys! Replacement (%) 1] 90,000 Note 10 Fuel Tech
Coat of Replacing Lost Generalion ($) '] 414,134 Note §1 GVEA
Total Fixed O&M Cast {§) 9 937,643
Tolal Fixed OEM Cost w/Contingency (8} 1,125,172 20% contingency
Annual Fixed O&M Cost Escalalion Rale (38) 3.00% 3.00%
Reagont Cost NA NH3
Unit Cosl ($/Ton} WA 456 Fuel Tech
(SLb) NA 0.225
Molar Stolchiomelry NA i.80
Reagen Pusity (Wt.%) NA 100%
Reagent Usage (Lb/HnN NA 40
First Year Reagent Cost {$) NA 79,292
Annual Reagent Cost Escalalion Rate (%) N& 3.00%
tatyst SCR Catalyst
Annual SCR Calatysl (m3) Q " feslimaled
SCR Catalyst {$/m3) 1] 8,000 Fuel Tech
Firsl Year SCR Catalysl 0 0,000 Fuei Tech
Annuat SCR Catalyst Cosl Escalalion Rate {%) 3.00% 3.00%

Nole 1:  "SCR systom purchase” include :
preliminary sludies, detailed englnear] ivil-foundation, 16C, electrical system modilicalions, BOF mechanical work, support steel including access, SCR
systemn, SCR duciwork, catalyst, reagml system demalilion, building enclosure
Nele 2: "SCR systern owner's costs” includes:
project management, engineering support costs, slantup cosls, preject financing, code compliance, consumables, coaslruction management
Note 3. "Relecation of Existing Unit #1 Equipment” includes;
feasibifily, engineering, consiruction-relacation costs, demolilion ¢osts for providing pathways inside Lnil #1 for SCR supply and retwm ducls
Note4: “New tD fan and motor purchase” includes:
now 10 fan, new 1D fan motor
Note 5. "ID Fan owner's costs" includes
engingering, fan and motor foundalion medificalions, fan intet and cullet duchwork modifications, relocation of exisling equipmanl, conlrat systemlie-in with
intertocks, fan Lesting and balancing, project management, dnknowns
MNole & “New fan motor switchgear includes;
The exisling switchgesr is uadersized for providing power (o a now 1500 HP fan motor, Line lem includes project management, engingering, construclion
and lasting for new Switchgoar, relays,
Note 7 "Unit #1 Off-line for SCR Ducet Tie-in” delined as.
Unit #1 is expected (o be off-line for 60 days lo complate SCR dutt fe-in Lo existing flue gas system, Assume Unil #1 10355 of output covered by NP
generaling plant. Assumed current Unil #1 fuelivariable cost = $47.28/MWH and current NP Fuelivariablecosls $101.17/MWH. Bifference is $53.89/MWH,
* Assuma Unil #1 lo produce 583 MWir'day. Therefore, cosl of Unil #1 oft-line, supplimented with power from NP generating station o be: (60 days){593
MWh/day)}($53.89/MWh) = 51,917,408
Note @:  “Ductwork- Bnghousu Support Stiffeners” includes
project mar fals and constructicn Isber to instalistilfener and suppor! dracing on al Nlat surfaces subject Lo high negalive
B pressure from SCR outiet duc1 lo :nlel of new ' fan, including enlire baghouse structure
Note 9 “Assume 1.8 milsikwh and 38¢ operating days par year means
feagent at $450/lon defivered, system inspection, catalyst cleaning, and shift operations (defined as 1-manhour pes shiffjCalculaied as: 669 MWh per day
~ average (069,000 kwhiday® $0.0018™ 360 =5433,500 per yean)
Nele 10 “Catalyst replacement”
means a single layer will need 1o be replaced every two years ot @ cest of $360,800, with $20,000 added for shipping 1o Alaska. The annual average costis
$90,000 per year.
Note 11 "Cost of Replacing Lost Generation™
Fan motor i Increase from 900 HP 1o 1500 HP due {o SCR instaliation. Dilference of 600 HP.{1 HP = 0.7457 XW) Therefare, 600 HP = 0,447 MW 10 be
coveréd by firm capacity and energy at NP generaling total cost of $107.23MWh{0.447 MW(24 hriday}(360 days/yr}{5107.34 MWH (@ NP) = $414,131 per
year

Healy Economic Analysls Model 064909_28 Tof1 61912009 3:58 PM
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INPUT CALCULATIONS 8 YEAR ANALYSIS (0.28 Iblmmbtu)

Healy Unit 1 Boiler Design: Wall Fired
Parameter Curre.nt NOx Control Comments
Operation SCR
Case 1 &
NOx Emission Control System LNB w/QFA SCR
Unit Besign and Goa)l Characteristics
Type of Unit PC PC
Net Power Cutput (KWW) 25,000 25,000
Net Plant Heat Rate (Btu/kW-Hr) 13,500 13,500
Boiler Fuel Usibelli Mine Usibelli Mine
Coal Heating Value (Blu/Lb) 6,766 6,766
Coal Sulfur Content (wt.%) 0.17% 0.17%
Coal Ash Content (wt.%) 13.65% 13.65%
Boiler Heat Input, each (MMBtu/Hr} 338 338
Coal Flow Rate {Lb/Hr) 46,882 49,882
{TonfYT) 218,482 218,482
{MMB1lu/Yr) 2,956,500 2,956,500
Emissions
Uncontrolled NOx {Lb/Hr} 95 95
{L.Lb/MMBiu) 0.28 0.28
{Lb Moles/Hr) 315 3.15
{Tons/YT) 414 414
NOx Removal Rate (%) 0.0% 75.0%
(Lb/Hr) 0 71
(Lb Moles/Hr) 0.00 2,36
(Ton/yr) 0 310
NOx Emission Rate (Lb/MHr) 95 24
{Lb/MMBtu) 0.28 0.07
{TonfYt) 414 103
General Plant Data
Annual Operation {Hours/Year) 8,760 8,760
Annual On-Site Power Plant Capacity Factor 1.00 1.00
Economic Factors
Interest Rate (%) 8.00% 8.00%
Discount Rate (%) 10.00% 10.00%
Plant Economic Life {Years) 8 8
Installed Capital Costs
SCR System 1] 16,357,322 escalated to 2016 costs using a 3% escalation rate
instailation, Project Management, Miscetlaneous (3) 0 983,899 escalated to 2016 costs using a 3% escalation rate
Relocation of Existing Unit #1 Equipment {§) 0 368,962 escalated to 2016 costs using a 3% escalation rate
New D Fan and Mofor (%) 0 860,912 escalated to 2016 costs using a 3% escalation rate
Installation, Reconnect Ducts, Management, 0 553,443 escalated to 2016 costs using a 3% escalation rate
New Fan Mator Switchgear, Installation, Management (§) 0 491,950 escalated to 2016 costs using a 3% escalation rate
Unit #1 Off-line for SCR Duct Tie-in 0 2,358,168 escalated to 2016 costs using a 3% escalation rate
DUCIWOrK-Baghouse SUpport Sutteners () 0 430,456 escalated to 2016 costs using a 3% escalation rale
| Toral EmisSion Control Systems ($2009) [i] 2205712
| ofal EmIssion Lontral Sysiems {($2Uuy) Lonungency 0 26,886,134 20% contingency
NOxX Emission Control System (s/kW) [i] 1,075
Total Fixed Operating & Maintenance Costs
Total Fixed O&M Cost w/Contingency ($) 1,383,819 w/20% contingency and escalated to 2016 rates
Annual Fixed O&M Cost Escalation Rate (%) 3.00% 3.00%
Reagent Cost None NH2
First Year Reagent Cost (3) 0 97,519 escalaled to 2016 costs using a 3% escalation rate
Annual Reagent Cost Escalation Rate {%) 3.00% 3.00%
SCR Catalyst SCR Catalyst
First Year SCR Catalyst Q 110,689 escalated to 2016 costs using a 3% escalation rate
Annual SCR Catalyst Cost Escalation Rate (%) 3.00% 3.00%

*

Healy Economic Analysis Model 061908_28
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Attachment 2

Healy Unit 1 Boiler Design:  Wall Fired Wall Fired
NOx Control | NOx Control
Parameter Current
. SCR SCR
Operation

Case 1 15 year life 8 year life
NOx Emission Control System LNB w/OFA SCR SCR
TOTAL INSTALLED CAPITAL CUOST (5) 0 21,860,887 21,860,887
FIRST YEAR O&M COST (3)

TOTAL FIXED O&M COST 0 1,125,172 1,125,172
Reagent Cost 0] 67,965 83,588
SCR Catalyst Q0 90,000 110,689
TOTAL VARIABLE O&M COST 0 157,965 194,277
1TOTAL FIRST YEAR O&M COST 0 1,283,136 1,319,448
FIRST YEAR DEBT SERVICE ($) 0 2,653,008 4,678,584
TOTAL FIRST YEAR COST (3) 0 3,837,134 6,256,680
CONTROL COST ($/Ton Removed)

NOx Removal Rate (%) 0.0% 72.0% 72.0%
NOx Removed (Tons/YT) 0 266 266
First Year Average Contro! Cost ($/Ton NOx Rem.) 0 14,421 23,514
PRESENT WORTH COST (3) 0 30,919,785 34,181,446

Healy Economic Analysis Model 061909_25
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INPUT CALCULATIONS 15 YEAR ANALYSIS (0.25 Iblmmbtu)

Healy Unit 1 Boiler Dasign: Wazll Fired
Parameter Current — [NOx Gontral Comments Data Source
Operation SCR
Case 1 &
MNOx Emission Control System LN wiQFA SCR
Unit Design apd Coal Charactadstics
Type of Unit PC PC
Net Power Output (KW 25,000 25,000
Net Prant Heat Rate (Blu/kW-Hr) 13,500 13,500
Boller Fuel Uzibelli Mine Usibelli Mine
Coal Heating Value (8lu/Lb) &,766 5,766
Coal Sulfer Content (wt.5%) 0.57% ¢.47%
Cont Ash Content (w.3%) 13.65% 13.65%
[Boiler Hoat input, each (MMBIWHG 338 338
Coef Flow Rate (La/r) 49,682 49,852
(Toni¥n) 248,452 218,482
(MMBhuYr) 2,956,500 2,956,500
Emis
Uncontrofled NOx (LB/HI) 84 84
{LMMBLu) 0.25 0.25
{L> Mofes/Hr) 281 2.81
(Tonsi¥r} 270 376
NOx Removal Rate (%) 0.0% 72.0%
(EhyH) ° &
{Lb Moles/Hr) 0,00 2.02
(Tonrn) 0 286
NQx Emission Rale (LbiHn) 34 24
(LEMMBL) 0,25 0.07
(Ton/Yn) 370 103
General Plant Data
Annual Operation (Hours/Year) 8,760 8,760
Annual On-Sile Power Planl Capacity Factor 1.00 .00
c Fac|
Interest Rate (%) 8.00% 8.00% GVEA
Dlscount Rale (%) 10.00% 10.00% GVEA
Plant Economic Life (Years) 16 15 GVEA
installed Capital Cosis
SCR System Purchase bl 13,300,000 Note 1 Fuel Tech
Project A Misc (%} 9 800,000 Note 2 GVEA
Relocalion of Existing Unit #1 Equipment (3) ° 300,000 Nolo 3 GVEA
Newr ID Fan and Motor ($) [ 700,000 Mole 4 GVEA
Installation, Reconnect Ducls, Management, [ 450,000 Nole 5 GVER
New Fan Motor Ingtallzlion, Manag 5) ] 400,000 Nole 6 GVEA
Unit #1 Qff-line for SCR Duct Tle-in 0 1,917,406 Note 7 GVEA
Uuciwork-Bagiouse Suppert Suiteners (3} [ 350,000 Note 8 GVEA
‘otal EMmistion Gantrol Systems (S200dy ] 16,217,408
| alal Emgsion Lontrol Systems ($2009} Contingency 0 21,860,887 20% conlingency
NOX Emission Gani) Sy Stems (SR (] &7d
Totaf Fi i aij c
Tolal Fixed O&M Cost (5) [\ 433,512 Nole 9 Fuel Tech
Catalysl Replacement (8) 1] 20,000 Nole 10 Fugl Tech
Cosl of Replacing Losi E_cnerauon {$) 1] 444,131 Note 11 GVEA
Totat Fixed Q&M Cosl (5) 1] 937,643
Total Fixed OEM Cost wiContingency ($) 1,125,172 20% conlingency
Annual Fixed D&M Cost Escalation Rale (%) 3.00% 3.00%
I-Ecgggj Coat Nope NH3
Unll Cost ($/Ton)y NA 450 Fuel Tech
(S NA 0.225
Molar Sioichlometry NA 1.00
Reagenl Purity (Wi.36) NA 100%
Reagenl Usage (Lb/Hr) NA 34
Firs1 Year Reagent Cosl (5) NA 67,865
Annual Reagenl Cost Escalalion Rate (%) NA 3.00%
ECB Catalyst SCR Catalyst
Arnnual SCR Catalyst {m3)} NA 1 aslimated
SCR Catalyst {$/m3) NA £,000 Fuel Fech
First Year SCR Catalyst NA °04,000 Fuet Tech
Annual SCR Catalysl Cest Escalation Rale (%) 3.00% L00%

Note - "SCR system purchase" includes:

preliminary studles, detailed engineering, civil-foundalion, |BC, electrca! system modificalions, BOP mechanicat work, support sleet including access, SCR
system, SCR duclwork, calalysl, reagent sysicm, demolition, buikling enclosure

MNole 2: “SCR system ownor's costs” includes;

project management, engineering suppor cosls, starlup costs, project A

code lance,

ion management

MNele 3;  "Relocation of Existing Unlt #f Equipment” includes:

feasibility, eng 0
Note & "New ID fan and metor purchasa” includes
new 1D fan, sew D fan motor

Nete 5. "ID Fan owner's casts” inclodes

engineering, fan and molor foundation modifications, fan infet and outlel duclveork

interlocks, fan testing and ingl, project
Nole 6 "New fan motor switchqear® includes:

The oxisting swilchgear Is undersized for providing power to a new 1500 HP fan motor. Line item Includes project

and testing for new swilchgear, relays.

Nole 7 "Unit #1 Off.line for SCR Cuct Tie-in® defined as:
Unit #1 is expecied to be off-line for 60 days to complete SCR duct tie-in lo existing fue gas system. Assume Unil #1 |05 of outpul covered by NP
generaling plant. Assumed current Unil #1 fuelivariable cost = 547.28/MWH and current NP Fuclivariablecost= $181.17/MWH. Difference is $53,85/MWH.,
Assuma Linit #1 to produce 543 Mwh/day. Therefore, cost of Unil #1 ofl-line, supplimanted with power from NP generating stalion fo bo: (60 days)(593

MWa/day)($53.69/Wh) = 51,917,406

Note &: “Ductwork-Baghause Support Stiffoners® inciugas
peoject management, engineering, materials and construction labor Lo Instalistiffener and support bracing on alt flal surfaces sudject to high negalive
pressure from SCR outled duct to inlet of new 1D fan, including entire baghouse slructure

Note & 1.8 and 380 ¢ i

days per year” maans

of existing equip

cosls, demalition sosts for providing patheays ingide Unit 21 for SCR supply and retum ducls

AL, control systemtie-in wilk

fengent al $4506n delivered, system Inspectlon, calalysi eleaning, and shift operations (defined as 1-manhour per shifjCalculated as: 668 MWh pee day
average (569,000 kwh/day* $0.0015* 360 =5433,500 per year)

Nole 10 "Catalyst replacement™

means a single layer will necd 1o be replaced every two years at a cost of $160,000, with $20,000 added for shipping 1o Alaska, The annual average cost is

590,000 per year.
Nete 11 "Cest of Replacing Lost Generation”

Far motor 1o increase from 80O HP 1o 1500 HP due 1o SCR instaliation. Difference of 800 HP {1 HP = 0.7457 kW) Therelore, 600 HP = 0,447 MW o be

covered by firm capacity and energy at NP generating tolal cost of $107 23MWh{0.447 MW)(24 hriday)(360 days/yr){3107.34 MWH @@ NP) = $414,1317 per

year

Healy Economic Analysls Modot 061008_25
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INPUT CALCULATIONS 8 YEAR ANALYSIS (0.25 ibimmbtu)

Healy Unit 1 Boiler Design: Wall Fired
Parameter Curre_nt NOx Control Comments
Operation SCR
Case 1 6
NOx Emission Control System LNB w/OFA SCR
Unit Design and Coal Characteristics
Type of Unit PC PC
Net Power Qutput (kW) 25,000 25,000
Net Plant Heat Rate (Btu/k\W-Hr) 13,500 13,5600
Boiler Fuel Usabeili Mine Usabelli Mine
Coal Heating Value (Biu/Lb) 6,766 6,766
Coal Sulfur Content {wt.%) 0.17% 0.17%
Coal Ash Content (wi.%) 13.65% 13.65%
Boiler Heat Input, each (MMBiu/Hr) 338 338
Coal Flow Rate (Lb/Hr) 49,882 49,882
{Ton/Yr) 218,482 218,482
(MMBtu/Yr) 2,956,500 2,956,500
Emissions
Uncontrolled NOx {Lb/Hr) 84 84
{Lb/MMBtu) 0.25 0.25
{Lb Moles/Hr) 2.81 2.81
{Tons/YT) 370 370
NOx Removal Rate (%) 0.0% 72.0%
{Lb/Hr) 0 61
{Lb Moles/Hr) 0.00 2.02
{TonfYT) [ 266
iNOx Emission Rate (Lb/Hr) 34 24
(LbAvMBtu) 0.25 0.07
(TonfYr) 370 103
General Plant Data
Annual Operatien (Hours/Year) 8,760 8,760
Annual On-Site Power Plant Capacity Factor 1.00 1.00
Economic Factors
Interest Rate (%) 8.00% 8.00%
Discount Rate (%) 10.00% 10.00%
Plant Economic Life (Years} 3 8
Installed Capital Costs
SCR System 0 16,357,322 escalated to 2016 costs using a 3% escalation rate
Installation, Project Management, Miscellaneous ($) 1] 983,899 escalated to 2016 costs using a 3% escalation rate
Relocation of Existing Unit #1 Equipment ($) [} 368,962 escalated to 20116 costs using a 3% escalation rate
New ID Fan and Molor ($) 0 860,912 escalated to 2016 costs using a 3% escalation rate
installation, Reconnect Ducts, Management, 0 553,443 escalated to 2016 costs using a 3% escalation rate
New Fan Motor Swilchgear, Installation, Management (3} 0 491,950 escalated to 2016 costs using a 3% escalation rate
Unit #1 Off-line for SCR Duct Tie-in 0 2,358,168 escalated to 2016 costs using a 3% escalation rate
Liuctwork-Baghouse Support Suteners () 0 430,456 ascalated to 2016 costs using a 3% escalation rate
| Total Emiigsion Conirol Systems (52003) 0 22,405,112
lotal Ermission Lontrol Systems ($200Y) ontingency 0 26,886,134 20% contingency
NOXEMISSTan Comtrol System (3/KVY) ) 1,078
Total Fixed Oneraﬁnq & Maintenance Costs
Total Fixed O&M Cost w/Contingency (3) 1,383,818 w/20% contingency and escalated to 2016 rates
Annual Fixed O&M Cost Escalation Rate (%) 3.00% 3.00%
Reagent Cost None NH3
First Year Reagent Cost ($) 1] 83,588 escalated to 2016 costs using a 3% escalation rate
Annual Reagent Cost Escalation Rate (%) 3.00% 3.00%
_gﬁmﬁ Catalyst SCR Catalyst
First Year SCR Catalyst v} 110,689 escalated to 2016 costs using a 3% escalation rate
Annual SCR Catalyst Cost Escalation Rate (%) 3.00% 3.00%

+

Healy Economic Analysis Model 061909_25

1 0f1

6192009 3:57 PM




Nd /S:€ B00Z/6L/O L40 | SZ 606190 [PPOW sIsAleuy oulouoos AjgoH

%0001 %0'EL %E'E %6 | %yl %/ €T {md 10 %)

85091 9v'L8LbE L06'656'vZ | BYZ'SEL'L 508'9¥9 b9y 962'980'8 Ypom Jussaid
71787 Cr76L90 ¥85°8/0% 986'982 cELo8l 0820} T AR
599'vZ £16'295' ¥85'8/9'% 116167 89128l 802'66 z6e'z89'L 2oz |z
857'vE 0£0'805'9 ¥85'8/9'% 0zz'szz 81E'8Z1 106'96 9zzv09'L  |z20z |9
862'vZ SPL'PSH9 ¥8G'2/0'% 099'812 18572l 620'%6 106'265°  |1zoz s
90'pZ Z10'S0v'9 ¥85'8/9% 162'21Z 266'02L 665°16 I
618'CZ 98°765°0 ¥85'8.9'% 801907 0SP'2LL 649'88 pe0'89Y'L _ |6L0Z ¢
269'sZ £20'70€°9 ¥8G'2/0'h 601002 600'7LL 960'08 pes'sey'l  |eloz |z
b16'eZ 089'052°0 ¥85°8/9'% 112'V8L 689°0LL 886'c8 slg'ces’t  |Z102 |1
910z |0

TParcWISY XON UO1/5) 1500 1505 W30 1SOO WS0 | .
3509 jojU0D TWANNY TyLo [FONNES 1830) gqaunion qyioy | ISAMIBONOS  isoousbedy | oo oy oy | BB | 180A
(mpquiuigy gz 0) sishjeue 1eah g vwlIoj0id | Hun Ajeoy




