Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

Ghent

LGE-KU-00008000



Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

E-ON Fleetwide Study Black & Veatch Cost Estimates 167987
Plant Name: Ghent
Unit: 1
MW 541
Project description High Level Emissions Control Study
Revised on: 05/28/10

AQC Equipment Total Capital Cost $/kW O&M Cost Levelized Annual Costs
Fabric Filter $131,000,000 $242 $5,888,000 $21,831,000
PAC Injection $6,380,000 312 $4,208,000 $4,984,000
Neural Networks $1,000,000 $2 $100,000 $222,000
Total $138,380,000 $256 $10,196,000 $27,037,000
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LGE-KU-00008001



GHENT UNIT 1 - PJFF COSTS

CAPITAL COST
Purchase Contracts

Civil/Structural
Mechanical - Balance of Plant (BOP)

Electrical - Equipment, Raceway, Switchgears, MCC

Control - DCS Instrumentation
ID Fans

Subtotal Purchase Contract
Construction Contracts
Civil/Structural Construction - Super Structures
Civil/Structural Construction - Sub-Structures
Mechanical/Chemical Construction
Electrical/Control Construction
Service Contracts & Construction Indirects
Demolition Costs
Subtotal Construction Contracts
Construction Difficulty Costs
Total Direct Costs

Indirect Costs

Engineering Costs (Includes G&A & Fee)

EPC Construction Management (Includes G&A & Fee)

Startup Spare Parts (Included)
Construction Utilites (Power & Water) - Included
Project Insurance
Sales Taxes
Project Contingency - 18%
Total Indirect Costs
Total Contracted Costs
Cost Effectiveness
ANNUAL COST
Fixed Annual Costs
Maintenance labor and materials
Subtotal Fixed Annual Costs
Variable Annual Costs
Byproduct disposal
Bag replacement cost
Cage replacement cost
ID fan power
Auxiliary power
Subtotal Variable Annual Costs
Total Annual Costs

Levelized Capital Costs

Levelized Annual Costs

Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

$5,121,000
$14,669,000
$311,000
$345,000
$2,493,000 Engineering Estimates

$22,939,000

$4,557,000
$1,732,000
$17,332,000
$5,853,000
$283,000
$6,000,000 Engineering Estimates

$35,757,000
$57,211,200 Engineering Estimates

$115,907,200

$7,014,000
$4,590,000
$0

$0
$693,000
$247,000
$2,585,000

$15,129,000
$131,000,000

$242 /kW

Capacity Factor = 81%

$3,930,000 (DC) X 3.0%

$3,930,000
$0 0 Ib/hr and 15 $/ton
$786,000 23,590 bags and 100 $/bag
$393,000 23,590 cages and 50 $/cage

$600,000 3,400 kWand  0.02487 $/kWh
$179,000 1,015 kWand  0.02487 $/kWh

$1,958,000
$5,888,000
$15,943,000 (TCl)X 12.17% CRF

$21,831,000

LGE-KU-00008002



Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

Ghent Unit 1
514 MW
High Level Emissions Control Study

Technology: PAC Injection Date: 6/16/2010

Cost Item $ Remarks/Cost Basis

CAPITAL COST
Direct Costs
Purchased equipment costs

Long-term storage silo (with truck unloading sys.) $414,333 Ratio from Brown Unit 3 BACT Analysis
Short-term storage silo $272,276 Ratio from Brown Unit 3 BACT Analysis
Air blowers $378,818 Ratio from Brown Unit 3 BACT Analysis
Rotary feeders $47,352 Ratio from Brown Unit 3 BACT Analysis
Injection system $177,571 Ratio from Brown Unit 3 BACT Analysis
Ductwork modifications, supports, platforms $0
Electrical system upgrades $1,136,455 Ratio from Brown Unit 3 BACT Analysis
Instrumentation and controls $59,190 Ratio from Brown Unit 3 BACT Analysis
Subtotal capital cost (CC) $2,485,996
Freight $62,000 (CC) X 2.5%
Total purchased equipment cost (PEC) $2,548,000
Direct installation costs
Foundation & supports $255,000 (PEC) X 10.0%
Handling & erection $510,000 (PEC) X 20.0%
Electrical $255,000 (PEC) X 10.0%
Piping $127,000 (PEC) X 5.0%
Insulation $51,000 (PEC) X 2.0%
Painting $127,000 (PEC) X 5.0%
Demolition $0 (PEC) X 0.0%
Relocation $0 (PEC) X 0.0%
Total direct installation costs (DIC) $1,325,000
Site preparation $0 N/A
Buildings $75,000 Engineering estimate

Total direct costs (DC) = (PEC) + (DIC) $3,948,000

Indirect Costs

Engineering $474,000 (DC) X 12.0%
Owner's cost $474,000 (DC) X 12.0%
Construction management $395,000 (DC) X 10.0%
Start-up and spare parts $59,000 (DC) X 1.5%
Performance test $100,000 Engineering estimate
Contingencies $790,000 (DC) X 20.0%
Total indirect costs (IC) $2,292,000

Allowance for Funds Used During Construction (AFDC) $140,000 [(DC)+(IC)] X  4.50% 1 years (project time length X 1/2)

Total Capital Investment (TCI) = (DC) + (IC) + (AFDC) $6,380,000

Cost Effectiveness 812 kW

ANNUAL COST

Direct Annual Costs
Fixed annual costs

Maintenance labor and materials $118,000 (DC) X 3.0%
Operating labor $121,000 1 FTEand 121,000 $/year  Estimated manpower
Total fixed annual costs $239,000
Variable annual costs 81 % capacity factor
Reagent (BPAC) $3,903,000 500 Ib/hr and 2200 $/ton
Byproduct disposal cost $27,000 500 Ib/hr and 15 $/ton
Auxiliary power $39,000 220 kWand 0.02487 $/kWh
Total variable annual costs $3,969,000
Total direct annual costs (DAC) $4,208,000
Indirect Annual Costs
Cost for capital recovery $776,000 (TCl) X 12.17% CRF
Total indirect annual costs (IDAC) $776,000
Total Annual Cost (TAC) = (DAC) + (IDAC) $4,984,000

LGE-KU-00008003



Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

E-ON Fleetwide Study Black & Veatch Cost Estimates 167987
Plant Name: Ghent

Unit: 2

MW 517

Project description High Level Emissions Control Study

Revised on: 05/28/10

AQC Equipment Total Capital Cost $/kW O&M Cost Levelized Annual Costs
SCR $227,000,000 $439 $7,078,000 334,704,000
Fabric Filter $120,000,000 $232 $5,002,000 $19,606,000
Lime Injection $5,483,000 311 $2,775,000 $3,442,000
PAC Injection $6,109,000 $12 $2,880,000 $3,623,000
Neural Networks $1,000,000 $2 $100,000 $222,000
Total $359,592,000 $696 $17,835,000 $61,597,000
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

GHENT UNIT 2 - SCR COSTS
CAPITAL COST

Purchase Contracts

Civil/Structural $8,731,000
Ductwork and Breeching $6,743,000
Mechanical - Balance of Plant (BOF) $2,208,000
Electrical - Equipment, Raceway $2,522,000
VFDs, Motors and Couplings $500,000 Engineering Estimates
Switchgear and MCCs $882,000
Control - DCS Instrumentation $284,000
Air Heater Modiifications $0 Engineering Estimates
ID Fans $2,858,000 Engineering Estimates
Catalyst $3,547,000
Selective Catalytic Reduction System (Including Ammonia System) $3,094,000
Subtotal Purchase Contract $31,369,000
Construction Contracts
Civil/Structural Construction - Super Structures $5,375,000
Civil/Structural Construction - Sub-Structures $1,397,000
Mechanical/Chemical Construction $16,896,000
Electrical/Control Construction $7,727,000
Service Contracts & Construction Indirects $26,991,000
Demolition Costs $9,000,000 Engineering Estimates
Subtotal Construction Contracts $67,386,000
Construction Difficulty Costs $94,340,400 Engineering Estimates
Total Direct Costs $193,095,400
Indirect Costs
Engineering Costs (Includes G&A & Fee) $7,743,000
EPC Construction Management (Includes G&A & Fee) $4,858,000
Startup Spare Parts (Included) $0
Construction Utilites (Power & Water) - Included $0
Project Insurance $1,275,000
Sales Taxes $1,800,000
Project Contingency $18,169,000
Total Indirect Costs $33,845,000
Total Contracted Costs $227,000,000
Capitaf Cost Effectiveness $439 kW
ANNUAL COST

Capacity Factor = 71%
Fixed Annual Costs

Operating labor $121,000 1 FTEand 121,000 $/year
Maintenance labor & materials $5,793,000 (DC) X 3.0%

Yearly emissions testing $25,000 Engineering Estimates

Catalyst activity testing $5,000 Engineering Estimates

Fly ash sampling and analysis $20,000 Engineering Estimates

Subtotal Fixed Annual Costs $5,964,000

Variable Annual Costs

Reagent $459,000 285 Ib/hrand  517.55 $fton
Auxiliary and 1D fan power $355,000 2,320 kWand 0.02459 $/KWh
Catalyst replacement $300,000 65 m3 and 6,500 $/m3
Subtotal Variable Annual Costs $1,114,000

Total Annual Costs $7,078,000

Levelized Capital Costs $27,626,000 (TCI) X1217% CRF

Levelized Annual Costs $84,704,000

LGE-KU-00008005



GHENT UNIT 2 - PJFF COSTS

CAPITAL COST
Purchase Contracts

Civil/Structural
Mechanical - Balance of Plant (BOP)

Electrical - Equipment, Raceway, Switchgears, MCC

Control - DCS Instrumentation
ID Fans

Subtotal Purchase Contract
Construction Contracts
Civil/Structural Construction - Super Structures
Civil/Structural Construction - Sub-Structures
Mechanical/Chemical Construction
Electrical/Control Construction
Service Contracts & Construction Indirects
Demolition Costs
Subtotal Construction Contracts
Construction Difficulty Costs
Total Direct Costs

Indirect Costs

Engineering Costs (Includes G&A & Fee)

EPC Construction Management (Includes G&A & Fee)

Startup Spare Parts (Included)
Construction Utilites (Power & Water) - Included
Project Insurance
Sales Taxes
Project Contingency - 18%
Total Indirect Costs
Total Contracted Costs
Cost Effectiveness
ANNUAL COST
Fixed Annual Costs
Maintenance labor and materials
Subtotal Fixed Annual Costs
Variable Annual Costs
Byproduct disposal
Bag replacement cost
Cage replacement cost
ID fan power
Auxiliary power
Subtotal Variable Annual Costs
Total Annual Costs

Levelized Capital Costs

Levelized Annual Costs

Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

$4,984,000
$14,275,000
$302,000
$336,000
$1,319,000 Engineering Estimates

$21,216,000

$4,435,000
$1,686,000
$16,866,000
$5,695,000
$275,000
$6,000,000 Engineering Estimates

$34,957,000
$48,939,800 Engineering Estimates

$105,112,800

$6,703,000
$4,386,000
$0

$0
$662,000
$236,000
$2,470,000

$14,457,000
$120,000,000

$232 /kW

Capacity Factor = 71%

$3,600,000 (DC) X 3.0%

$3,600,000
$5,000 115 Ib/hr and 15 $/ton
$592,000 17,770 bags and 100 $/bag
$296,000 17,770 cages and 50 $/cage

$392,000 2,560 kWand  0.02459 $/kWh
$117,000 765 kWand  0.02459 $/kWh

$1,402,000
$5,002,000
$14,604,000 (TCI)X 12.17% CRF

$19,606,000

LGE-KU-00008006



Ghent Unit 2
517 MW
High Level Emissions Control Study

Technology:  Sorbent Injection

Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

Date: 6/16/2010

Cost Item $ Remarks/Cost Basis
CAPITAL COST
Direct Costs
Purchased equipment costs
Long-term storage silo (with truck unloading sys.) $279,493 From Previous Mill Creek BACT Study
Short-term storage silo $185,493 From Previous Mill Creek BACT Study
Air blowers $254,427 From Previous Mill Creek BACT Study
Rotary feeders $41,360 From Previous Mill Creek BACT Study
Injection system $167,947 From Previous Mill Creek BACT Study
Ductwork modifications, supports, platforms $0
Electrical system upgrades $1,100,427 From Previous Mill Creek BACT Study
Instrumentation and controls $52,640 From Previous Mill Creek BACT Study
Subtotal capital cost (CC) $2,081,787
Freight $94,000 (CC)X 4.5%
Total purchased equipment cost (PEC) $2,176,000
Direct installation costs
Foundation & supports $218,000 (PEC) X 10.0%
Handling & erection $435,000 (PEC) X 20.0%
Electrical $218,000 (PEC) X 10.0%
Piping $109,000 (PEC) X 5.0%
Insulation $44,000 (PEC)X 2.0%
Painting $109,000 (PEC) X 5.0%
Demolition $0 (PEC)X 0.0%
Relocation $0 (PEO)X 0.0%
Total direct installation costs (DIC) $1,133,000
Site preparation $0 N/A
Buildings $75,000 Engineering estimate
Total direct costs (DC) = (PEC) + (DIC) $3,384,000
Indirect Costs
Engineering $406,000 (DC) X 12.0%
Owner's cost $406,000 (DC) X 12.0%
Construction management $338,000 (DC) X 10.0%
Start-up and spare parts $51,000 (DC) X 1.5%
Performance test $100,000 Engineering estimate
Contingencies $677,000 (DC) X 20.0%

Total indirect costs (IC)
Allowance for Funds Used During Construction (AFDC)
Total Capital Investment (TCl) = (DC) + (IC) + (AFDC)
Cost Effectiveness

ANNUAL COST
Direct Annual Costs
Fixed annual costs
Maintenance labor and materials
Operating labor
Total fixed annual costs

Variable annual costs
Lime
Byproduct disposal
Auxiliary power
Total variable annual costs

Total direct annual costs (DAC)
Indirect Annual Costs
Cost for capital recovery

Total indirect annual costs (IDAC)

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

$1,978,000

$121,000 [CC)+(IC)] X  4.50% 1 years (project time length X 1/2)

$5,483,000
811 kW

$102,000 (DC)X 3.0%

$121,000 1 FTEand 121,000 $/year

$223,000

71 % capacity factor

$2,233,000 5,450 Ib/hrand  131.78 $/ton

$291,000 6,230 Ib/hr and 15 $/ton

$28,000 180 kWand 0.02459 $/kWh

$2,552,000
$2,775,000

$667,000 (TCH X 12.17% CRF

$667,000
$3,442,000

LGE-KU-00008007



Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

Ghent Unit 2
517 MW
High Level Emissions Control Study

Technology: PAC Injection Date: 6/16/2010

Cost Item $ Remarks/Cost Basis

CAPITAL COST
Direct Costs
Purchased equipment costs

Long-term storage silo (with truck unloading sys.) $395,952 Ratio from Brown Unit 3 BACT Analysis
Short-term storage silo $260,197 Ratio from Brown Unit 3 BACT Analysis
Air blowers $362,013 Ratio from Brown Unit 3 BACT Analysis
Rotary feeders $45,252 Ratio from Brown Unit 3 BACT Analysis
Injection system $169,694 Ratio from Brown Unit 3 BACT Analysis
Ductwork modifications, supports, platforms $0
Electrical system upgrades $1,086,039 Ratio from Brown Unit 3 BACT Analysis
Instrumentation and controls $56,565 Ratio from Brown Unit 3 BACT Analysis
Subtotal capital cost (CC) $2,375,711
Freight $59,000 (CC) X 2.5%
Total purchased equipment cost (PEC) $2,435,000
Direct installation costs
Foundation & supports $244,000 (PEC) X 10.0%
Handling & erection $487,000 (PEC) X 20.0%
Electrical $244,000 (PEC) X 10.0%
Piping $122,000 (PEC) X 5.0%
Insulation $49,000 (PEC) X 2.0%
Painting $122,000 (PEC) X 5.0%
Demolition $0 (PEC) X 0.0%
Relocation $0 (PEC) X 0.0%
Total direct installation costs (DIC) $1,268,000
Site preparation $0 N/A
Buildings $75,000 Engineering estimate

Total direct costs (DC) = (PEC) + (DIC) $3,778,000

Indirect Costs

Engineering $453,000 (DC) X 12.0%
Owner's cost $453,000 (DC) X 12.0%
Construction management $378,000 (DC) X 10.0%
Start-up and spare parts $57,000 (DC) X 1.5%
Performance test $100,000 Engineering estimate
Contingencies $756,000 (DC) X 20.0%
Total indirect costs (IC) $2,197,000

Allowance for Funds Used During Construction (AFDC) $134,000 [(DC)+(IC)] X  4.50% 1 years (project time length X 1/2)

Total Capital Investment (TCI) = (DC) + (IC) + (AFDC) $6,109,000

Cost Effectiveness 812 kW

ANNUAL COST

Direct Annual Costs
Fixed annual costs

Maintenance labor and materials $113,000 (DC) X 3.0%
Operating labor $121,000 1 FTEand 121,000 $/year  Estimated manpower
Total fixed annual costs $234,000
Variable annual costs 71 % capacity factor
Reagent (BPAC) $2,600,000 380 Ib/hr and 2200 $/ton
Byproduct disposal cost $18,000 380 Ib/hr and 15 $/ton
Auxiliary power $28,000 180 kWand 0.02459 $/kWh
Total variable annual costs $2,646,000
Total direct annual costs (DAC) $2,880,000
Indirect Annual Costs
Cost for capital recovery $743,000 (TCl) X 12.17% CRF
Total indirect annual costs (IDAC) $743,000
Total Annual Cost (TAC) = (DAC) + (IDAC) $3,623,000

LGE-KU-00008008



Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

E-ON Fleetwide Study Black & Veatch Cost Estimates 167987
Plant Name: Ghent

Unit: 3

MW 523

Project description High Level Emissions Control Study

Revised on: 05/28/10

AQC Equipment Total Capital Cost $/kW O&M Cost Levelized Annual Costs
Fabric Filter $138,000,000 $264 $6,122,000 $22,917,000
PAC Injection $6,173,000 312 $4,134,000 $4,885,000
Neural Networks $1,000,000 $2 $100,000 $222,000
Total $145,173,000 $278 $10,356,000 $28,024,000
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GHENT UNIT 3 - PJFF COSTS

CAPITAL COST
Purchase Contracts

Civil/Structural
Mechanical - Balance of Plant (BOP)

Electrical - Equipment, Raceway, Switchgears, MCC

Control - DCS Instrumentation
ID Fans

Subtotal Purchase Contract
Construction Contracts
Civil/Structural Construction - Super Structures
Civil/Structural Construction - Sub-Structures
Mechanical/Chemical Construction
Electrical/Control Construction
Service Contracts & Construction Indirects
Demolition Costs
Subtotal Construction Contracts
Construction Difficulty Costs
Total Direct Costs

Indirect Costs

Engineering Costs (Includes G&A & Fee)

EPC Construction Management (Includes G&A & Fee)

Startup Spare Parts (Included)
Construction Utilites (Power & Water) - Included
Project Insurance
Sales Taxes
Project Contingency - 18%
Total Indirect Costs
Total Contracted Costs
Cost Effectiveness
ANNUAL COST
Fixed Annual Costs
Maintenance labor and materials
Subtotal Fixed Annual Costs
Variable Annual Costs
Byproduct disposal
Bag replacement cost
Cage replacement cost
ID fan power
Auxiliary power
Subtotal Variable Annual Costs
Total Annual Costs

Levelized Capital Costs

Levelized Annual Costs

Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

$10,036,000
$14,374,000
$305,000
$338,000
$2,654,000 Engineering Estimates

$27,707,000

$8,931,000
$3,395,000
$16,984,000
$5,735,000
$277,000
$1,500,000 Engineering Estimates

$36,822,000
$58,915,200 Engineering Estimates

$123,444,200

$6,781,000
$4,437,000
$0

$0
$670,000
$239,000
$2,499,000

$14,626,000
$138,000,000

$264 /kW

Capacity Factor = 78%

$4,140,000 (DC) X 3.0%

$4,140,000
$4,000 85 Ib/hr and 15 $/ton
$799,000 23,960 bags and 100 $/bag
$399,000 23,960 cages and 50 $/cage

$601,000 3,455 kWand  0.02544 $/kWh
$179,000 1,030 kWand  0.02544 $/kwh

$1,982,000
$6,122,000
$16,795,000 (TCl)X 12.17% CRF

$22,917,000

LGE-KU-00008010



Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

Ghent Unit 3
523 MW
High Level Emissions Control Study

Technology: PAC Injection Date: 6/16/2010

Cost Item $ Remarks/Cost Basis

CAPITAL COST
Direct Costs
Purchased equipment costs

Long-term storage silo (with truck unloading sys.) $400,547 Ratio from Brown Unit 3 BACT Analysis
Short-term storage silo $263,217 Ratio from Brown Unit 3 BACT Analysis
Air blowers $366,214 Ratio from Brown Unit 3 BACT Analysis
Rotary feeders $45,777 Ratio from Brown Unit 3 BACT Analysis
Injection system $171,663 Ratio from Brown Unit 3 BACT Analysis
Ductwork modifications, supports, platforms $0
Electrical system upgrades $1,098,643 Ratio from Brown Unit 3 BACT Analysis
Instrumentation and controls $57,221 Ratio from Brown Unit 3 BACT Analysis
Subtotal capital cost (CC) $2,403,282
Freight $60,000 (CC) X 2.5%
Total purchased equipment cost (PEC) $2,463,000
Direct installation costs
Foundation & supports $246,000 (PEC) X 10.0%
Handling & erection $493,000 (PEC) X 20.0%
Electrical $246,000 (PEC) X 10.0%
Piping $123,000 (PEC) X 5.0%
Insulation $49,000 (PEC) X 2.0%
Painting $123,000 (PEC) X 5.0%
Demolition $0 (PEC) X 0.0%
Relocation $0 (PEC) X 0.0%
Total direct installation costs (DIC) $1,280,000
Site preparation $0 N/A
Buildings $75,000 Engineering estimate

Total direct costs (DC) = (PEC) + (DIC) $3,818,000

Indirect Costs

Engineering $458,000 (DC) X 12.0%
Owner's cost $458,000 (DC) X 12.0%
Construction management $382,000 (DC) X 10.0%
Start-up and spare parts $57,000 (DC) X 1.5%
Performance test $100,000 Engineering estimate
Contingencies $764,000 (DC) X 20.0%
Total indirect costs (IC) $2,219,000

Allowance for Funds Used During Construction (AFDC) $136,000 [(DC)+(IC)] X  4.50% 1 years (project time length X 1/2)

Total Capital Investment (TCI) = (DC) + (IC) + (AFDC) $6,173,000

Cost Effectiveness 812 kW

ANNUAL COST

Direct Annual Costs
Fixed annual costs

Maintenance labor and materials $115,000 (DC) X 3.0%
Operating labor $121,000 1 FTEand 121,000 $/year  Estimated manpower
Total fixed annual costs $236,000
Variable annual costs 78 % capacity factor
Reagent (BPAC) $3,833,000 510 Ib/hr and 2200 $/ton
Byproduct disposal cost $26,000 510 Ib/hr and 15 $/ton
Auxiliary power $39,000 225 kWand 0.02544 $/kWh
Total variable annual costs $3,898,000
Total direct annual costs (DAC) $4,134,000
Indirect Annual Costs
Cost for capital recovery $751,000 (TCl) X 12.17% CRF
Total indirect annual costs (IDAC) $751,000
Total Annual Cost (TAC) = (DAC) + (IDAC) $4,885,000

LGE-KU-00008011



Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

E-ON Fleetwide Study Black & Veatch Cost Estimates 167987
Plant Name: Ghent

Unit: 4

MW 526

Project description High Level Emissions Control Study

Revised on: 05/28/10

AQC Equipment Total Capital Cost $/kW O&M Cost Levelized Annual Costs
Fabric Filter $117,000,000 $222 $5,363,000 $19,602,000
PAC Injection $6,210,000 312 $3,896,000 $4,652,000
Neural Networks $1,000,000 $2 $100,000 $222,000
Total $124,210,000 $236 $9,359,000 $24,476,000

gl

B&V 10of3 6/16/2010

LGE-KU-00008012



GHENT UNIT 4 - PJFF COSTS

CAPITAL COST
Purchase Contracts

Civil/Structural
Mechanical - Balance of Plant (BOP)

Electrical - Equipment, Raceway, Switchgears, MCC

Control - DCS Instrumentation
ID Fans

Subtotal Purchase Contract
Construction Contracts
Civil/Structural Construction - Super Structures
Civil/Structural Construction - Sub-Structures
Mechanical/Chemical Construction
Electrical/Control Construction
Service Contracts & Construction Indirects
Demolition Costs
Subtotal Construction Contracts
Construction Difficulty Costs
Total Direct Costs

Indirect Costs

Engineering Costs (Includes G&A & Fee)

EPC Construction Management (Includes G&A & Fee)

Startup Spare Parts (Included)
Construction Utilites (Power & Water) - Included
Project Insurance
Sales Taxes
Project Contingency - 18%
Total Indirect Costs
Total Contracted Costs
Cost Effectiveness
ANNUAL COST
Fixed Annual Costs
Maintenance labor and materials
Subtotal Fixed Annual Costs
Variable Annual Costs
Byproduct disposal
Bag replacement cost
Cage replacement cost
ID fan power
Auxiliary power
Subtotal Variable Annual Costs
Total Annual Costs

Levelized Capital Costs

Levelized Annual Costs

Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

$5,035,000
$14,424,000
$306,000
$339,000
$2,574,000 Engineering Estimates

$22,678,000

$4,481,000
$1,703,000
$17,042,000
$5,755,000
$278,000
$1,500,000 Engineering Estimates

$30,759,000
$49,214,400 Engineering Estimates

$102,651,400

$6,820,000
$4,463,000
$0

$0
$674,000
$240,000
$2,513,000

$14,710,000
$117,000,000

$222 /kW

Capacity Factor = 77%

$3,510,000 (DC) X 3.0%

$3,510,000
$0 0 Ib/hr and 15 $/ton
$758,000 22,730 bags and 100 $/bag
$379,000 22,730 cages and 50 $/cage

$551,000 3,280 kW and 0.0249 $/kWh
$165,000 980 kW and 0.0249 $/kWh

$1,853,000
$5,363,000
$14,239,000 (TCI)X 12.17% CRF

$19,602,000

LGE-KU-00008013



Ghent Unit 4
526 MW
High Level Emissions Control Study

Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

Technology: PAC Injection Date: 6/16/2010
Cost Item $ Remarks/Cost Basis
CAPITAL COST
Direct Costs
Purchased equipment costs
Long-term storage silo (with truck unloading sys.) $402,845 Ratio from Brown Unit 3 BACT Analysis
Short-term storage silo $264,726 Ratio from Brown Unit 3 BACT Analysis
Air blowers $368,315 Ratio from Brown Unit 3 BACT Analysis
Rotary feeders $46,039 Ratio from Brown Unit 3 BACT Analysis
Injection system $172,648 Ratio from Brown Unit 3 BACT Analysis
Ductwork modifications, supports, platforms $0
Electrical system upgrades $1,104,945 Ratio from Brown Unit 3 BACT Analysis
Instrumentation and controls $57,549 Ratio from Brown Unit 3 BACT Analysis
Subtotal capital cost (CC) $2,417,068
Freight $60,000 (CC) X 2.5%
Total purchased equipment cost (PEC) $2,477,000
Direct installation costs
Foundation & supports $248,000 (PEC) X 10.0%
Handling & erection $495,000 (PEC) X 20.0%
Electrical $248,000 (PEC) X 10.0%
Piping $124,000 (PEC) X 5.0%
Insulation $50,000 (PEC) X 2.0%
Painting $124,000 (PEC) X 5.0%
Demolition $0 (PEC) X 0.0%
Relocation $0 (PEC) X 0.0%
Total direct installation costs (DIC) $1,289,000
Site preparation $0 N/A
Buildings $75,000 Engineering estimate

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

Indirect Costs
Engineering
Owner's cost
Construction management
Start-up and spare parts
Performance test
Contingencies

Total indirect costs (IC)

Allowance for Funds Used During Construction (AFDC)
Total Capital Investment (TCl) = (DC) + (IC) + (AFDC)
Cost Effectiveness

ANNUAL COST
Direct Annual Costs
Fixed annual costs
Maintenance labor and materials
Operating labor
Total fixed annual costs

Variable annual costs
Reagent (BPAC)
Byproduct disposal cost
Auxiliary power
Total variable annual costs

Total direct annual costs (DAC)
Indirect Annual Costs
Cost for capital recovery

Total indirect annual costs (IDAC)

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

$3,841,000

$461,000
$461,000
$384,000

$58,000
$100,000

$768,000
$2,232,000

$137,000

$6,210,000

$12 /kW

$115,000
$121,000

$236,000

$3,599,000
$25,000
$36,000

$3,660,000

$3,886,000

$756,000

$756,000

$4,652,000

(DC) X 12.0%
(DC) X 12.0%
DO X 10.0%
(DC) X 1.5%
Engineering estimate
(DC) X 20.0%

[(DC)+(IC) X  4.50%

(DC) X 3.0%
1 FTEand 121,000 $/year

77 %
485 Ib/hr and 2200 $/ton
485 Ib/hr and 15 $/ton
215 kWand  0.0249 $/kWh

(TCh) X 12.17% CRF

1 years (project time length X 1/2)

Estimated manpower

capacity factor
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

Cane Run

LGE-KU-00008015



E-ON Fleetwide Study

Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

Black & Veatch Cost Estimates

167987

Plant Name: Cane Run

Unit: 4

MW 168

Project description High Level Emissions Control Study

Revised on: 05/28/10

AQC Equipment Total Capital Cost $/kW O&M Cost Levelized Annual Costs
SCR $63,000,000 $375 $2,219,000 $9,886,000
WFGD $152,000,000 $905 $8,428,000 $26,926,000
Fabric Filter $33,000,000 $196 $1,924,000 $5,940,000
Lime Injection $2,569,000 $15 $983,000 $1,296,000
PAC Injection $2,326,000 314 $1,087,000 $1,370,000
Neural Networks $500,000 $3 $50,000 $111,000
Total $253,395,000 $1,508 $14,691,000 $45,529,000
B&V 10f6 6/16/2010
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CANE RUN UNIT 4 - SCR COSTS
CAPITAL COST
Purchase Contracts

Civil/Structural

Ductwork and Breeching

Mechanical - Balance of Plant (BOF)
Electrical - Equipment, Raceway
VFDs, Motors and Couplings
Switchgear and MCCs

Control - DCS Instrumentation

Air Heater

ID Fans

Catalyst

Selective Catalytic Reduction System (Including Ammonia System)

Subtotal Purchase Contract
Construction Contracts
Civil/Structural Construction - Super Structures
Civil/Structural Construction - Sub-Structures
Mechanical/Chemical Construction
Electrical/Control Construction
Service Contracts & Construction Indirects
Demolition Costs
Subtotal Construction Contracts
Construction Difficulty Costs
Total Direct Costs
Indirect Costs
Engineering Costs (Includes G&A & Fee)
EPC Construction Management (Includes G&A & Fee)
Startup Spare Parts (Included)
Construction Utilites (Power & Water) - Included
Project Insurance
Sales Taxes
Project Contingency
Total Indirect Costs
Total Contracted Costs
Capital Cost Effectiveness
ANNUAL COST
Fixed Annual Costs
Operating labor
Maintenance labor & materials
Yearly emissions testing
Catalyst activity testing
Fly ash sampling and analysis
Subtotal Fixed Annual Costs
Variable Annual Costs
Reagent
Auxiliary and ID fan power
Catalyst replacement
Subtotal Variable Annual Costs
Total Annual Costs

Levelized Capital Costs

Levelized Annual Costs

Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

$4,448,000
$3,435,000
$1,125,000
$1,285,000
$500,000 Engineering Estimates
$449,000
$145,000
$2,910,000 Engineering Estimates
$1,717,000 Engineering Estimates
$1,807,000
$1,576,000

$19,397,000

$2,738,000
$712,000
$8,607,000
$3,937,000
$13,750,000
$2,754,000 Engineering Estimates

$32,498,000
$0 Engineering Estimates

$51,895,000

$2,516,000
$1,579,000
$0

$0
$414,000
$585,000
$5,904,000

$10,998,000
$63,000,000

$375 7kW

Capacity Fa

$127,000 1FTEand 12
$1,557,000 (DC) X 3.0%
$25,000 Engineering Estimates
$5,000 Engineering Estimates
$20,000 Engineering Estimates

$1,734,000

$202,000 145 Ib/hrand 5

$146,000 965 kWand O
$137,000 35 m3 and
$485,000

$2,219,000

ctor = 60%

5,882 $lyear

30.03 $/ton
0288 $/KWh
6,500 $/m3

$7,667,000 (TCl)X1217% CRF

$9,886,000
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CANE RUN UNIT 4 - WFGD COSTS
CAPITAL COST
Purchase Contracts
Civil/Structural
Ductwork and Breeching
Mechanical - Balance of Plant (BOP) (includes reagent prep and dewatering systems)
Electrical - Equipment, Raceway
VFDs, Motors and Couplings
Switchgear and MCCs
Control - DCS Instrumentation
ID Fans
Subtotal Purchase Contract
Construction Contracts
Civil/Structural Construction - Super Structures
Civil/Structural Construction - Sub-Structures
Mechanical/Chemical Construction
Electrical/Control Construction
Service Contracts & Construction Indirects
Subtotal Construction Contracts
Construction Difficulty Costs
Total Direct Costs
Indirect Costs
Engineering Costs (Includes G&A & Fee)
EPC Construction Management (Includes G&A & Fee)
Startup Spare Parts (Included)
Construction Utilites (Power & Water) - Included
Project Insurance
Sales Taxes
Project Contingency
Total Indirect Costs
Total Contracted Costs
Cost Effectiveness
ANNUAL COST

Fixed Annual Costs

Operating labor
Maintenance labor and materials

Subtotal Fixed Annual Costs
Variable Annual Costs

Reagent

Byproduct disposal

Auxiliary and ID fan power

Water

Subtotal Variable Annual Costs
Total Annuai Costs

Levelized Capital Costs

Levelized Annual Costs

Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

$1,712,000
$2,638,000
$56,758,000
$6,304,000
$3,705,000
$3,825,000
$3,537,000

$1,189,000 Engineering Estimates

$79,668,000

$6,373,000
$621,000
$14,560,000
$5,969,000
$11,344,000

$38,867,000

$0 Engineering Estimates

$118,535,000

$4,849,000
$6,369,000
$0

$0
$653,000
$26,000
$21,236,000

$33,133,000

$152,000,000

$905 /KW

$2,538,000
$3,556,000

$6,094,000

$479,000
$1,071,000
$607,000
$177,000
$2,334,000
$8,428,000
$18,498,000

$26,926,000

Capacity Factor = 60%

20 FTE and 126,882 $/year
(DC) X 3.0%

15,795 Ib/hr and 11.54 $/ton
27,170 Ib/hr and 15 $/ton
4,010 kW and 0.03 $/kWh
280 gpm and 2 $/1,000 gal

(TCI) X 1217% CRF

LGE-KU-00008018



CANE RUN UNIT 4 - PJFF COSTS

CAPITAL COST
Purchase Contracts
Civil/Structural
Mechanical - Balance of Plant (BOP)
Electrical - Equipment, Raceway, Switchgears, MCC
Control - DCS Instrumentation
ID Fans
Subtotal Purchase Contract
Construction Contracts
Civil/Structural Construction - Super Structures
Civil/Structural Construction - Sub-Structures
Mechanical/Chemical Construction
Electrical/Control Construction
Service Contracts & Construction Indirects
Demolition Costs
Subtotal Construction Contracts
Construction Difficulty Costs
Total Direct Costs
Indirect Costs
Engineering Costs (Includes G&A & Fee)
EPC Construction Management (Includes G&A & Fee)
Startup Spare Parts (Included)
Construction Utilites (Power & Water) - Included
Project Insurance
Sales Taxes
Project Contingency - 18%
Total Indirect Costs
Total Contracted Costs
Cost Effectiveness
ANNUAL COST
Fixed Annual Costs
Maintenance labor and materials
Subtotal Fixed Annual Costs
Variable Annual Costs
Byproduct disposal
Bag replacement cost
Cage replacement cost
ID fan power
Auxiliary power
Subtotal Variable Annual Costs
Total Annual Costs

Levelized Capital Costs

Levelized Annual Costs

Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

$2,539,000
$7,272,000
$154,000
$171,000
$793,000 Engineering Estimates

$10,929,000

$2,259,000
$859,000
$8,592,000
$2,901,000
$140,000
$2,754,000 Engineering Estimates

$17,505,000
$0 Engineering Estimates

$28,434,000

$2,178,000
$1,425,000
$0

$0
$215,000
$77,000
$803,000

$4,698,000
$33,000,000

$196 /kW

Capacity Factor = 60%

$990,000 (DC) X 3.0%

$990,000
$551,000 13,975 Ib/hr and 15 $/ton
$134,000 4,030 bags and 100 $/bag
$67,000 4,030 cages and 50 $/cage
$159,000 1,050 KW and 0.03 $/kWh
$23,000 155 kW and 0.03 $/kwh
$934,000
$1,924,000

$4,016,000 (TCl)X 1217% CRF

$5,940,000
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Cane Run Unit 4
168 MW
High Level Emissions Control Study

Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

Technology: Lime Injection Date: 6/16/2010
Cost Item $ Remarks/Cost Basis
CAPITAL COST
Direct Costs
Purchased equipment costs
Long-term storage silo (with truck unloading sys.) $124,880 From Previous Mill Creek BACT Study
Short-term storage silo $82,880 From Previous Mill Creek BACT Study
Air blowers $113,680 From Previous Mill Creek BACT Study
Rotary feeders $18,480 From Previous Mill Creek BACT Study
Injection system $75,040 From Previous Mill Creek BACT Study
Ductwork modifications, supports, platforms $0
Electrical system upgrades $491,680 From Previous Mill Creek BACT Study
Instrumentation and controls $23,520 From Previous Mill Creek BACT Study
Subtotal capital cost (CC) $930,160
Freight $42,000 (CC) X 4.5%
Total purchased equipment cost (PEC) $972,000
Direct installation costs
Foundation & supports $97,000 (PEC) X 10.0%
Handling & erection $194,000 (PEC) X 20.0%
Electrical $97,000 (PEC) X 10.0%
Piping $49,000 (PEC)X 5.0%
Insulation $19,000 (PEC)X 2.0%
Painting $49,000 (PEC)X 5.0%
Demolition $0 (PEC)X 0.0%
Relocation $0 (PEO)X 0.0%
Total direct installation costs (DIC) $505,000
Site preparation $0 N/A
Buildings $75,000 Engineering estimate

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

Indirect Costs
Engineering
Owner's cost
Construction management
Start-up and spare parts
Performance test
Contingencies

Total indirect costs (IC)

Allowance for Funds Used During Construction (AFDC)
Total Capital Investment (TCl) = (DC) + (IC) + (AFDC)
Cost Effectiveness

ANNUAL COST
Direct Annual Costs
Fixed annual costs
Maintenance labor and materials
Operating labor
Total fixed annual costs

Variable annual costs
Lime
Byproduct disposal
Auxiliary power
Total variable annual costs

Total direct annual costs (DAC)
Indirect Annual Costs
Cost for capital recovery

Total indirect annual costs (IDAC)

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

$1,552,000

$809,000

$883,000

$313,000

$313,000

$1,296,000

$186,000 (DC)X 12.0%
$186,000 (DC) X 12.0%
$155,000 (DC)X 10.0%
$23,000 (DC) X 1.5%
$100,000 Engineering estimate
$310,000 (DC)X 20.0%
$960,000
$57,000 [(DC)+(IC) X  4.50%
$2,569,000
815 kW
$47,000 (DC)X 3.0%
$127,000 1 FTEand 126,882 $/year
$174,000
60 %
$702,000 2,020 Ib/hrand  132.19 $/ton
$91,000 2,310 Ib/hr and 15 $/ton
$16,000 105 kWand  0.0288 $/kWh

(TCH X 12.17% CRF

1 years (project time length X 1/2)

Estimated manpower

capacity factor
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

Cane Run Unit 4
168 MW
High Level Emissions Control Study

Technology: PAC Injection Date: 6/16/2010

Cost Item $ Remarks/Cost Basis

CAPITAL COST
Direct Costs
Purchased equipment costs

Long-term storage silo (with truck unloading sys.) $141,532 Ratio from Brown Unit 3 BACT Analysis
Short-term storage silo $93,007 Ratio from Brown Unit 3 BACT Analysis
Air blowers $129,400 Ratio from Brown Unit 3 BACT Analysis
Rotary feeders $16,175 Ratio from Brown Unit 3 BACT Analysis
Injection system $60,656 Ratio from Brown Unit 3 BACT Analysis
Ductwork modifications, supports, platforms $0
Electrical system upgrades $388,201 Ratio from Brown Unit 3 BACT Analysis
Instrumentation and controls $20,219 Ratio from Brown Unit 3 BACT Analysis
Subtotal capital cost (CC) $849,190
Freight $21,000 (CC) X 2.5%
Total purchased equipment cost (PEC) $870,000
Direct installation costs
Foundation & supports $87,000 (PEC) X 10.0%
Handling & erection $174,000 (PEC) X 20.0%
Electrical $87,000 (PEC) X 10.0%
Piping $44,000 (PEC) X 5.0%
Insulation $17,000 (PEC) X 2.0%
Painting $44,000 (PEC) X 5.0%
Demolition $0 (PEC) X 0.0%
Relocation $0 (PEC) X 0.0%
Total direct installation costs (DIC) $453,000
Site preparation $0 N/A
Buildings $75,000 Engineering estimate

Total direct costs (DC) = (PEC) + (DIC) $1,398,000

Indirect Costs

Engineering $168,000 (DC) X 12.0%
Owner's cost $168,000 (DC) X 12.0%
Construction management $140,000 (DC) X 10.0%
Start-up and spare parts $21,000 (DC) X 1.5%
Performance test $100,000 Engineering estimate
Contingencies $280,000 (DC) X 20.0%
Total indirect costs (IC) $877,000

Allowance for Funds Used During Construction (AFDC) $51,000 [(DC)+(IC)] X  4.50% 1 years (project time length X 1/2)

Total Capital Investment (TCI) = (DC) + (IC) + (AFDC) $2,326,000

Cost Effectiveness 814 kW

ANNUAL COST

Direct Annual Costs
Fixed annual costs

Maintenance labor and materials $42,000 (DC) X 3.0%
Operating labor $127,000 1 FTEand 126,882 $/year  Estimated manpower
Total fixed annual costs $169,000
Variable annual costs 60 % capacity factor
Reagent (BPAC) $896,000 155 Ib/hr and 2200 $/ton
Byproduct disposal $6,000 155 Ib/hrand 15 $/ton
Auxiliary power $16,000 105 kWand  0.0288 $/kWh
Total variable annual costs $918,000
Total direct annual costs (DAC) $1,087,000
Indirect Annual Costs
Cost for capital recovery $283,000 (TCl) X 12.17% CRF
Total indirect annual costs (IDAC) $283,000
Total Annual Cost (TAC) = (DAC) + (IDAC) $1,370,000
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E-ON Fleetwide Study

Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

Black & Veatch Cost Estimates

167987

Plant Name: Cane Run

Unit: 5

MW 181

Project description High Level Emissions Control Study

Revised on: 05/28/10

AQC Equipment Total Capital Cost $/kW O&M Cost Levelized Annual Costs
SCR $66,000,000 $365 $2,421,000 $10,453,000
WFGD $159,000,000 $878 $8,789,000 $28,139,000
Fabric Filter $35,000,000 $193 $2,061,000 $6,321,000
Lime Injection $2,752,000 $15 $1,089,000 $1,424,000
PAC Injection $2,490,000 314 $1,120,000 $1,423,000
Neural Networks $500,000 $3 $50,000 $111,000
Total $265,742,000 $1,468 $15,530,000 $47,871,000
B&V 10f6 6/16/2010
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

CANE RUN UNIT 5 - SCR COSTS
CAPITAL COST

Purchase Contracts

Civil/Structural $4,651,000
Ductwork and Breeching $3,592,000
Mechanical - Balance of Plant (BOF) $1,176,000
Electrical - Equipment, Raceway $1,344,000
VFDs, Motors and Couplings $500,000 Engineering Estimates
Switchgear and MCCs $470,000
Control - DCS Instrumentation $151,000
Air Heater $3,135,000 Engineering Estimates
ID Fans $1,864,000 Engineering Estimates
Catalyst $1,890,000
Selective Catalytic Reduction System (Including Ammonia System) $1,648,000
Subtotal Purchase Contract $20,421,000
Construction Contracts
Civil/Structural Construction - Super Structures $2,864,000
Civil/Structural Construction - Sub-Structures $744,000
Mechanical/Chemical Construction $9,001,000
Electrical/Control Construction $4,117,000
Service Contracts & Construction Indirects $14,379,000
Demolition Costs $2,967,000 Engineering Estimates
Subtotal Construction Contracts $34,072,000
Construction Difficulty Costs $0 Engineering Estimates
Total Direct Costs $54,493,000
Indirect Costs
Engineering Costs (Includes G&A & Fee) $2,711,000
EPC Construction Management (Includes G&A & Fee) $1,701,000
Startup Spare Parts (Included) $0
Construction Utilites (Power & Water) - Included $0
Project Insurance $446,000
Sales Taxes $630,000
Project Contingency $6,361,000
Total Indirect Costs $11,849,000
Total Contracted Costs $66,000,000
Capitaf Cost Effectiveness $365 /kW
ANNUAL COST

Capacity Factor = 62%
Fixed Annual Costs

Operating labor $127,000 1 FTEand 126,882 $/year
Maintenance labor & materials $1,635,000 (DC) X 3.0%

Yearly emissions testing $25,000 Engineering Estimates

Catalyst activity testing $5,000 Engineering Estimates

Fly ash sampling and analysis $20,000 Engineering Estimates

Subtotal Fixed Annual Costs $1,812,000

Variable Annual Costs

Reagent $273,000 190 Ib/hrand  530.03 $/ton
Auxiliary and 1D fan power $155,000 1,005 kWand 0.02835 $/kWh
Catalyst replacement $181,000 45 m3 and 6,500 $/m3
Subtotal Variable Annual Costs $609,000

Total Annual Costs $2,421,000

Levelized Capital Costs $8,032,000 (TCl) X1217% CRF

Levelized Annual Costs $10,453,000
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CANE RUN UNIT & - WFGD COSTS
CAPITAL COST
Purchase Contracts
Civil/Structural
Ductwork and Breeching
Mechanical - Balance of Plant (BOP) (includes reagent prep and dewatering systems)
Electrical - Equipment, Raceway
VFDs, Motors and Couplings
Switchgear and MCCs
Control - DCS Instrumentation
ID Fans
Subtotal Purchase Contract
Construction Contracts
Civil/Structural Construction - Super Structures
Civil/Structural Construction - Sub-Structures
Mechanical/Chemical Construction
Electrical/Control Construction
Service Contracts & Construction Indirects
Subtotal Construction Contracts
Construction Difficulty Costs
Total Direct Costs
Indirect Costs
Engineering Costs (Includes G&A & Fee)
EPC Construction Management (Includes G&A & Fee)
Startup Spare Parts (Included)
Construction Utilites (Power & Water) - Included
Project Insurance
Sales Taxes
Project Contingency
Total Indirect Costs
Total Contracted Costs
Cost Effectiveness
ANNUAL COST

Fixed Annual Costs

Operating labor
Maintenance labor and materials

Subtotal Fixed Annual Costs
Variable Annual Costs

Reagent

Byproduct disposal

Auxiliary and ID fan power

Water

Subtotal Variable Annual Costs
Total Annuai Costs

Levelized Capital Costs

Levelized Annual Costs

Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

$1,791,000
$2,759,000
$59,354,000
$6,592,000
$3,874,000
$4,000,000
$3,698,000

$1,291,000 Engineering Estimates

$83,359,000

$6,665,000
$649,000
$15,226,000
$6,242,000
$11,862,000

$40,644,000

$0 Engineering Estimates

$124,003,000

$5,147,000
$6,760,000
$0

$0
$693,000
$27,000
$22,541,000

$35,168,000

$159,000,000

$878 /KW

$2,538,000
$3,720,000

$6,258,000

$542,000
$1,216,000
$617,000
$156,000
$2,531,000
$8,789,000
$19,350,000

$28,139,000

Capacity Factor = 62%

20 FTE and 126,882 $/year
(DC) X 3.0%

17,310 Ib/hr and 11.54 $/ton
29,850 Ib/hr and 15 $/ton
4,010 kW and 0.03 $/kWh
240 gpm and 2 $/1,000 gal

(TCI) X 1217% CRF
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CANE RUN UNIT &6 - PJFF COSTS

CAPITAL COST
Purchase Contracts
Civil/Structural
Mechanical - Balance of Plant (BOP)
Electrical - Equipment, Raceway, Switchgears, MCC
Control - DCS Instrumentation
ID Fans
Subtotal Purchase Contract
Construction Contracts
Civil/Structural Construction - Super Structures
Civil/Structural Construction - Sub-Structures
Mechanical/Chemical Construction
Electrical/Control Construction
Service Contracts & Construction Indirects
Demolition Costs
Subtotal Construction Contracts
Construction Difficulty Costs
Total Direct Costs
Indirect Costs
Engineering Costs (Includes G&A & Fee)
EPC Construction Management (Includes G&A & Fee)
Startup Spare Parts (Included)
Construction Utilites (Power & Water) - Included
Project Insurance
Sales Taxes
Project Contingency - 18%
Total Indirect Costs
Total Contracted Costs
Cost Effectiveness
ANNUAL COST
Fixed Annual Costs
Maintenance labor and materials
Subtotal Fixed Annual Costs
Variable Annual Costs
Byproduct disposal
Bag replacement cost
Cage replacement cost
ID fan power
Auxiliary power
Subtotal Variable Annual Costs
Total Annual Costs

Levelized Capital Costs

Levelized Annual Costs

Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

$2,655,000
$7,605,000
$161,000
$179,000
$861,000 Engineering Estimates

$11,461,000

$2,362,000
$898,000
$8,985,000
$3,034,000
$146,000
$2,967,000 Engineering Estimates

$18,392,000
$0 Engineering Estimates

$29,8563,000

$2,347,000
$1,536,000
$0

$0
$232,000
$83,000
$865,000

$5,063,000
$35,000,000

$193 /kW

Capacity Factor = 62%

$1,050,000 (DC) X 3.0%

$1,050,000
$624,000 15,315 Ib/hr and 15 $/ton
$134,000 4,030 bags and 100 $/bag
$67,000 4,030 cages and 50 $/cage
$162,000 1,050 KW and 0.03 $/kWh
$24,000 155 kW and 0.03 $/kwh
$1,011,000
$2,061,000

$4,260,000 (TCl)X 1217% CRF

$6,321,000
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Cane Run Unit §
181 MW
High Level Emissions Control Study

Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

Technology: Lime Injection Date: 6/16/2010
Cost Item $ Remarks/Cost Basis
CAPITAL COST
Direct Costs
Purchased equipment costs
Long-term storage silo (with truck unloading sys.) $134,543 From Previous Mill Creek BACT Study
Short-term storage silo $89,293 From Previous Mill Creek BACT Study
Air blowers $122,477 From Previous Mill Creek BACT Study
Rotary feeders $19,910 From Previous Mill Creek BACT Study
Injection system $80,847 From Previous Mill Creek BACT Study
Ductwork modifications, supports, platforms $0
Electrical system upgrades $529,727 From Previous Mill Creek BACT Study
Instrumentation and controls $25,340 From Previous Mill Creek BACT Study
Subtotal capital cost (CC) $1,002,137
Freight $45,000 (CC) X 4.5%
Total purchased equipment cost (PEC) $1,047,000
Direct installation costs
Foundation & supports $105,000 (PEC) X 10.0%
Handling & erection $209,000 (PEC) X 20.0%
Electrical $105,000 (PEC) X 10.0%
Piping $52,000 (PEC)X 5.0%
Insulation $21,000 (PEC)X 2.0%
Painting $52,000 (PEC)X 5.0%
Demolition $0 (PEC)X 0.0%
Relocation $0 (PEO)X 0.0%
Total direct installation costs (DIC) $544,000
Site preparation $0 N/A
Buildings $75,000 Engineering estimate

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

Indirect Costs
Engineering
Owner's cost
Construction management
Start-up and spare parts
Performance test
Contingencies

Total indirect costs (IC)

Allowance for Funds Used During Construction (AFDC)
Total Capital Investment (TCl) = (DC) + (IC) + (AFDC)
Cost Effectiveness

ANNUAL COST
Direct Annual Costs
Fixed annual costs
Maintenance labor and materials
Operating labor
Total fixed annual costs

Variable annual costs
Lime
Byproduct disposal
Auxiliary power
Total variable annual costs

Total direct annual costs (DAC)
Indirect Annual Costs
Cost for capital recovery

Total indirect annual costs (IDAC)

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

$1,666,000

$200,000
$200,000
$167,000

$25,000
$100,000

$333,000
$1,025,000

(DC) X 12.0%
(DC) X 12.0%
(DC) X 10.0%
(DC) X 1.5%
Engineering estimate
(DC) X 20.0%

$61,000 [DC)H+(IC)]X  4.50%
$2,752,000
$15 /W
$50,000 (DC)X 3.0%
$127,000 1 FTE and 126,882 Siyear
$177.000
62 %
$793,000 2,210 Ib/hrand  132.19 $/ton
$103,000 2,530 Ib/hr and 15 $/ton
$16,000 105 kWand  0.0288 $/kWh
$912,000
$1,069,000
$335,000  (TCHX 12.17% CRF
$335,000
$1,424,000

1 years (project time length X 1/2)

Estimated manpower

capacity factor
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Cane Run Unit §
181 MW
High Level Emissions Control Study

Technology:  PAC Injection

Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

Date: 6/16/2010

Cost Item $ Remarks/Cost Basis
CAPITAL COST
Direct Costs
Purchased equipment costs
Long-term storage silo (with truck unloading sys.) $152,484 Ratio from Brown Unit 3 BACT Analysis
Short-term storage silo $100,204 Ratio from Brown Unit 3 BACT Analysis
Air blowers $139,414 Ratio from Brown Unit 3 BACT Analysis
Rotary feeders $17,427 Ratio from Brown Unit 3 BACT Analysis
Injection system $65,350 Ratio from Brown Unit 3 BACT Analysis
Ductwork modifications, supports, platforms $0
Electrical system upgrades $418,241 Ratio from Brown Unit 3 BACT Analysis
Instrumentation and controls $21,783 Ratio from Brown Unit 3 BACT Analysis
Subtotal capital cost (CC) $914,902
Freight $23,000 (CC) X 2.5%
Total purchased equipment cost (PEC) $938,000
Direct installation costs
Foundation & supports $94,000 (PEC) X 10.0%
Handling & erection $188,000 (PEC) X 20.0%
Electrical $94,000 (PEC) X 10.0%
Piping $47,000 (PEC) X 5.0%
Insulation $19,000 (PEC) X 2.0%
Painting $47,000 (PEC) X 5.0%
Demolition $0 (PEC) X 0.0%
Relocation $0 (PEC) X 0.0%
Total direct installation costs (DIC) $489,000
Site preparation $0 N/A
Buildings $75,000 Engineering estimate

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

Indirect Costs
Engineering
Owner's cost
Construction management
Start-up and spare parts
Performance test
Contingencies

Total indirect costs (IC)

$1,502,000

$180,000
$180,000
$150,000

$23,000
$100,000

$300,000

$933,000

(DC) X 12.0%
(DC) X 12.0%
DO X 10.0%
(DC) X 1.5%
Engineering estimate
(DC) X 20.0%

Allowance for Funds Used During Construction (AFDC)
Total Capital Investment (TCl) = (DC) + (IC) + (AFDC)
Cost Effectiveness

ANNUAL COST
Direct Annual Costs
Fixed annual costs
Maintenance labor and materials
Operating labor
Total fixed annual costs

Variable annual costs
Reagent (BPAC)
Byproduct disposal
Auxiliary power
Total variable annual costs

Total direct annual costs (DAC)
Indirect Annual Costs
Cost for capital recovery

Total indirect annual costs (IDAC)

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

$55,000  [DCY+(C)]X  4.50%
$2,490,000

$14 /kW

$45,000 (DC) X 3.0%
$127,000

$172,000

$926,000

$1,120,000

$303,000 (TCh) X 12.17%
$303,000

$1,423,000

155 Ib/hrand

$6,000 155 Ib/hrand

$16,000 105 kwand
$948,000

1 years (project time length X 1/2)

1 FTEand 126,882 $/year  Estimated manpower

62 % capacity factor
2200 $/ton
15 $/ton
0.0288 $/kWh
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E-ON Fleetwide Study

Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

Black & Veatch Cost Estimates

167987

Plant Name: Cane Run

Unit: 6

MW 261

Project description High Level Emissions Control Study

Revised on: 05/28/10

AQC Equipment Total Capital Cost $/kW O&M Cost Levelized Annual Costs
SCR $86,000,000 $330 $2,793,000 $13,259,000
WFGD $202,000,000 $774 $10,431,000 $35,014,000
Fabric Filter $45,000,000 $172 $2,672,000 $8,149,000
Lime Injection $3,873,000 $15 $1,367,000 $1,838,000
PAC Injection $3,490,000 313 $1,336,000 $1,761,000
Neural Networks $500,000 $2 $50,000 $111,000
Total $340,863,000 $1,306 $18,649,000 $60,132,000
B&V 10f6 6/16/2010
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CANE RUN UNIT 6 - SCR COSTS
CAPITAL COST
Purchase Contracts

Civil/Structural

Ductwork and Breeching

Mechanical - Balance of Plant (BOF)
Electrical - Equipment, Raceway
VFDs, Motors and Couplings
Switchgear and MCCs

Control - DCS Instrumentation

Air Heater

ID Fans

Catalyst

Selective Catalytic Reduction System (Including Ammonia System)

Subtotal Purchase Contract
Construction Contracts
Civil/Structural Construction - Super Structures
Civil/Structural Construction - Sub-Structures
Mechanical/Chemical Construction
Electrical/Control Construction
Service Contracts & Construction Indirects
Demolition Costs
Subtotal Construction Contracts
Construction Difficulty Costs
Total Direct Costs
Indirect Costs
Engineering Costs (Includes G&A & Fee)
EPC Construction Management (Includes G&A & Fee)
Startup Spare Parts (Included)
Construction Utilites (Power & Water) - Included
Project Insurance
Sales Taxes
Project Contingency
Total Indirect Costs
Total Contracted Costs
Capital Cost Effectiveness
ANNUAL COST
Fixed Annual Costs
Operating labor
Maintenance labor & materials
Yearly emissions testing
Catalyst activity testing
Fly ash sampling and analysis
Subtotal Fixed Annual Costs
Variable Annual Costs
Reagent
Auxiliary and ID fan power
Catalyst replacement
Subtotal Variable Annual Costs
Total Annual Costs

Levelized Capital Costs

Levelized Annual Costs

Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

$5,794,000
$4,475,000
$1,465,000
$1,673,000
$500,000 Engineering Estimates
$585,000
$189,000
$4,700,000 Engineering Estimates
$2,349,000 Engineering Estimates
$2,354,000
$2,053,000

$25,137,000

$3,567,000
$927,000
$11,211,000
$5,128,000
$17,911,000
$4,279,000 Engineering Estimates

$43,023,000
$0 Engineering Estimates

$68,160,000

$3,909,000
$2,453,000
$0

$0
$644,000
$909,000
$9,172,000

$17,087,000
$86,000,000

$330 /kW

Capacity Fa

$127,000 1FTEand 12
$2,075,000 (DC) X 3.0%
$25,000 Engineering Estimates
$5,000 Engineering Estimates
$20,000 Engineering Estimates

$2,252,000

$207,000 165 Ib/hrand 5

ctor = 54%

5,882 $lyear

30.03 $/ton

$194,000 1,360 kwwand  0.03018 $/kWh

$140,000 40 m3 and
$541,000

$2,793,000

6,500 $/m3

$10,466,000 (TCI) X 1217% CRF

$13,289,000
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CANE RUN UNIT 6 - WFGD COSTS
CAPITAL COST
Purchase Contracts
Civil/Structural
Ductwork and Breeching
Mechanical - Balance of Plant (BOP) (includes reagent prep and dewatering systems)
Electrical - Equipment, Raceway
VFDs, Motors and Couplings
Switchgear and MCCs
Control - DCS Instrumentation
ID Fans
Subtotal Purchase Contract
Construction Contracts
Civil/Structural Construction - Super Structures
Civil/Structural Construction - Sub-Structures
Mechanical/Chemical Construction
Electrical/Control Construction
Service Contracts & Construction Indirects
Subtotal Construction Contracts
Construction Difficulty Costs
Total Direct Costs
Indirect Costs
Engineering Costs (Includes G&A & Fee)
EPC Construction Management (Includes G&A & Fee)
Startup Spare Parts (Included)
Construction Utilites (Power & Water) - Included
Project Insurance
Sales Taxes
Project Contingency
Total Indirect Costs
Total Contracted Costs
Cost Effectiveness
ANNUAL COST

Fixed Annual Costs

Operating labor
Maintenance labor and materials

Subtotal Fixed Annual Costs
Variable Annual Costs

Reagent

Byproduct disposal

Auxiliary and ID fan power

Water

Subtotal Variable Annual Costs
Total Annuai Costs

Levelized Capital Costs

Levelized Annual Costs

Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

$2,231,000
$3,437,000
$73,931,000
$8,211,000
$4,826,000
$4,983,000
$4,607,000

$1,626,000 Engineering Estimates

$103,852,000

$8,302,000
$809,000
$18,966,000
$7,775,000
$14,776,000

$50,628,000

$0 Engineering Estimates

$154,480,000

$6,898,000
$9,060,000
$0

$0
$929,000
$36,000
$30,210,000

$47,133,000

$202,000,000

$774 /KW

$2,538,000
$4,634,000

$7,172,000

$696,000
$1,560,000
$799,000
$204,000
$3,259,000
$10,431,000
$24,583,000

$35,014,000

Capacity Factor = 54%

20 FTE and 126,882 $/year
(DC) X 3.0%

25,510 Ib/hr and 11.54 $/ton
43,980 Ib/hr and 15 $/ton
5,595 kW and 0.03 $/kWh
360 gpm and 2 $/1,000 gal

(TCI) X 1217% CRF
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CANE RUN UNIT 6 - PJFF COSTS

CAPITAL COST
Purchase Contracts
Civil/Structural
Mechanical - Balance of Plant (BOP)
Electrical - Equipment, Raceway, Switchgears, MCC
Control - DCS Instrumentation
ID Fans
Subtotal Purchase Contract
Construction Contracts
Civil/Structural Construction - Super Structures
Civil/Structural Construction - Sub-Structures
Mechanical/Chemical Construction
Electrical/Control Construction
Service Contracts & Construction Indirects
Demolition Costs
Subtotal Construction Contracts
Construction Difficulty Costs
Total Direct Costs
Indirect Costs
Engineering Costs (Includes G&A & Fee)
EPC Construction Management (Includes G&A & Fee)
Startup Spare Parts (Included)
Construction Utilites (Power & Water) - Included
Project Insurance
Sales Taxes
Project Contingency - 18%
Total Indirect Costs
Total Contracted Costs
Cost Effectiveness
ANNUAL COST
Fixed Annual Costs
Maintenance labor and materials
Subtotal Fixed Annual Costs
Variable Annual Costs
Byproduct disposal
Bag replacement cost
Cage replacement cost
ID fan power
Auxiliary power
Subtotal Variable Annual Costs
Total Annual Costs

Levelized Capital Costs

Levelized Annual Costs

Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

$3,307,000
$9,473,000
$201,000
$223,000
$1,084,000 Engineering Estimates

$14,288,000

$2,943,000
$1,119,000
$11,192,000
$3,779,000
$182,000
$4,279,000 Engineering Estimates

$23,494,000
$0 Engineering Estimates

$37,782,000

$3,384,000
$2,214,000
$0

$0
$334,000
$119,000
$1,247,000

$7,298,000
$45,000,000

$172 /kW

Capacity Factor = 54%

$1,350,000 (DC) X 3.0%

$1,350,000
$801,000 22,570 Ib/hr and 15 $/ton
$188,000 5,630 bags and 100 $/bag
$94,000 5,630 cages and 50 $/cage
$208,000 1,460 KW and 0.03 $/kWh
$31,000 215 kW and 0.03 $/kwh
$1,322,000
$2,672,000

$5,477,000 (TCl)X 1217% CRF

$8,149,000
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Cane Run Unit 6
261 MW
High Level Emissions Control Study

Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

Technology: Lime Injection Date: 6/16/2010
Cost Item $ Remarks/Cost Basis
CAPITAL COST
Direct Costs
Purchased equipment costs
Long-term storage silo (with truck unloading sys.) $194,010 From Previous Mill Creek BACT Study
Short-term storage silo $128,760 From Previous Mill Creek BACT Study
Air blowers $176,610 From Previous Mill Creek BACT Study
Rotary feeders $28,710 From Previous Mill Creek BACT Study
Injection system $116,580 From Previous Mill Creek BACT Study
Ductwork modifications, supports, platforms $0
Electrical system upgrades $763,860 From Previous Mill Creek BACT Study
Instrumentation and controls $36,540 From Previous Mill Creek BACT Study
Subtotal capital cost (CC) $1,445,070
Freight $65,000 (CC) X 4.5%
Total purchased equipment cost (PEC) $1,510,000
Direct installation costs
Foundation & supports $151,000 (PEC) X 10.0%
Handling & erection $302,000 (PEC) X 20.0%
Electrical $151,000 (PEC) X 10.0%
Piping $76,000 (PEC)X 5.0%
Insulation $30,000 (PEC)X 2.0%
Painting $76,000 (PEC)X 5.0%
Demolition $0 (PEC)X 0.0%
Relocation $0 (PEO)X 0.0%
Total direct installation costs (DIC) $786,000
Site preparation $0 N/A
Buildings $75,000 Engineering estimate

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

Indirect Costs
Engineering
Owner's cost
Construction management
Start-up and spare parts
Performance test
Contingencies

Total indirect costs (IC)

Allowance for Funds Used During Construction (AFDC)
Total Capital Investment (TCl) = (DC) + (IC) + (AFDC)
Cost Effectiveness

ANNUAL COST
Direct Annual Costs
Fixed annual costs
Maintenance labor and materials
Operating labor
Total fixed annual costs

Variable annual costs
Lime
Byproduct disposal
Auxiliary power
Total variable annual costs

Total direct annual costs (DAC)
Indirect Annual Costs
Cost for capital recovery

Total indirect annual costs (IDAC)

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

$2,371,000

$285,000
$285,000
$237,000

$36,000
$100,000

$474,000
$1,417,000

$471,000

$1,838,000

(DC) X 12.0%
(DC) X 12.0%
(DC) X 10.0%
(DC) X 1.5%
Engineering estimate
(DC) X 20.0%

$85,000 [DC)H+(IC)]X  4.50%
$3,873,000
$15 /W
$71,000 (DC)X 3.0%
$127,000 1 FTE and 126,882 Siyear
$198,000
54 %
$1,019,000 3,260 Ib/hrand  132.19 $/ton
$132,000 3,730 Ib/hr and 15 $/ton
$18,000 125 kWand  0.03018 $/kWh
$1,169,000
$1,367,000
$471,000  (TCHX 12.17% CRF

1 years (project time length X 1/2)

Estimated manpower

capacity factor
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

Cane Run Unit 6
261 MW
High Level Emissions Control Study

Technology: PAC Injection Date: 6/16/2010

Cost Item $ Remarks/Cost Basis

CAPITAL COST
Direct Costs
Purchased equipment costs

Long-term storage silo (with truck unloading sys.) $219,880 Ratio from Brown Unit 3 BACT Analysis
Short-term storage silo $144,492 Ratio from Brown Unit 3 BACT Analysis
Air blowers $201,033 Ratio from Brown Unit 3 BACT Analysis
Rotary feeders $25,129 Ratio from Brown Unit 3 BACT Analysis
Injection system $94,234 Ratio from Brown Unit 3 BACT Analysis
Ductwork modifications, supports, platforms $0
Electrical system upgrades $603,098 Ratio from Brown Unit 3 BACT Analysis
Instrumentation and controls $31,411 Ratio from Brown Unit 3 BACT Analysis
Subtotal capital cost (CC) $1,319,278
Freight $33,000 (CC) X 2.5%
Total purchased equipment cost (PEC) $1,352,000
Direct installation costs
Foundation & supports $135,000 (PEC) X 10.0%
Handling & erection $270,000 (PEC) X 20.0%
Electrical $135,000 (PEC) X 10.0%
Piping $68,000 (PEC) X 5.0%
Insulation $27,000 (PEC) X 2.0%
Painting $68,000 (PEC) X 5.0%
Demolition $0 (PEC) X 0.0%
Relocation $0 (PEC) X 0.0%
Total direct installation costs (DIC) $703,000
Site preparation $0 N/A
Buildings $75,000 Engineering estimate

Total direct costs (DC) = (PEC) + (DIC) $2,130,000

Indirect Costs

Engineering $256,000 (DC) X 12.0%
Owner's cost $256,000 (DC) X 12.0%
Construction management $213,000 (DC) X 10.0%
Start-up and spare parts $32,000 (DC) X 1.5%
Performance test $100,000 Engineering estimate
Contingencies $426,000 (DC) X 20.0%
Total indirect costs (IC) $1,283,000

Allowance for Funds Used During Construction (AFDC) $77,000 [(DC)+(IC)] X  4.50% 1 years (project time length X 1/2)

Total Capital Investment (TCI) = (DC) + (IC) + (AFDC) $3,490,000

Cost Effectiveness $13 kW

ANNUAL COST

Direct Annual Costs
Fixed annual costs

Maintenance labor and materials $64,000 (DC) X 3.0%
Operating labor $127,000 1 FTEand 126,882 $/year  Estimated manpower
Total fixed annual costs $191,000
Variable annual costs 54 % capacity factor
Reagent (BPAC) $1,119,000 215 Ib/hrand 2200 $/ton
Byproduct disposal $8,000 215 Ib/hr and 15 $/ton
Auxiliary power $18,000 125 kWand 0.03018 $/kWh
Total variable annual costs $1,145,000
Total direct annual costs (DAC) $1,336,000
Indirect Annual Costs
Cost for capital recovery $425,000 (TCl) X 12.17% CRF
Total indirect annual costs (IDAC) $425,000
Total Annual Cost (TAC) = (DAC) + (IDAC) $1,761,000
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

Mill Creek
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E-ON Fleetwide Study

Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

Black & Veatch Cost Estimates

167987

Plant Name: Mill Creek

Unit: 1

MW 330

Project description High Level Emissions Control Study

Revised on: 05/28/10

AQC Equipment Total Capital Cost $/kW O&M Cost Levelized Annual Costs
SCR $97,000,000 $294 $3,366,000 $15,171,000
WFGD $297,000,000 $900 $14,341,000 $50,486,000
Fabric Filter $81,000,000 $245 $3,477,000 $13,335,000
Electrostatic Precipitator $32,882,000 $100 $3,581,000 $7,583,000
Lime Injection $4,480,000 314 $2,024,000 $2,569,000
PAC Injection $4,412,000 $13 $2,213,000 $2,750,000
Neural Networks $1,000,000 $3 $100,000 $222,000
Total $517,774,000 $1,569 $29,102,000 $92,116,000
B&V 10f7 6/16/2010
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MILL CREEK UNIT 1 - SCR COSTS
CAPITAL COST
Purchase Contracts

Civil/Structural

Ductwork and Breeching

Mechanical - Balance of Plant (BOF)
Electrical - Equipment, Raceway
VFDs, Motors and Couplings
Switchgear and MCCs

Control - DCS Instrumentation

Air Heater Modiifications

ID Fans

Catalyst

Selective Catalytic Reduction System (Including Ammonia System)

Subtotal Purchase Contract
Construction Contracts
Civil/Structural Construction - Super Structures
Civil/Structural Construction - Sub-Structures
Mechanical/Chemical Construction
Electrical/Control Construction
Service Contracts & Construction Indirects
Demolition Costs
Subtotal Construction Contracts
Construction Difficulty Costs
Total Direct Costs
Indirect Costs
Engineering Costs (Includes G&A & Fee)
EPC Construction Management (Includes G&A & Fee)
Startup Spare Parts (Included)
Construction Utilites (Power & Water) - Included
Project Insurance
Sales Taxes
Project Contingency
Total Indirect Costs
Total Contracted Costs
Capital Cost Effectiveness
ANNUAL COST
Fixed Annual Costs
Operating labor
Maintenance labor & materials
Yearly emissions testing
Catalyst activity testing
Fly ash sampling and analysis
Subtotal Fixed Annual Costs
Variable Annual Costs
Reagent
Auxiliary and ID fan power
Catalyst replacement
Subtotal Variable Annual Costs
Total Annual Costs

Levelized Capital Costs

Levelized Annual Costs

Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

$6,669,000
$5,151,000
$1,687,000
$1,926,000
$500,000 Engineering Estimates
$674,000
$217,000
$1,704,000 Engineering Estimates
$3,262,000 Engineering Estimates
$2,709,000
$2,363,000

$25,862,000

$4,106,000
$1,067,000
$12,906,000
$5,902,000
$20,617,000
$4,104,000 Engineering Estimates

$48,702,000
$0 Engineering Estimates

$75,564,000

$4,942,000
$3,101,000
$0

$0

$814,000
$1,149,000
$11,597,000

$21,603,000
$97,000,000

$294 7kwW

Capacity Fa

$133,000 1FTEand 13
$2,267,000 (DC) X 3.0%
$25,000 Engineering Estimates
$5,000 Engineering Estimates
$20,000 Engineering Estimates

$2,450,000

$418,000 265 Ib/hrand 5

ctor = 68%

2,901 $lyear

30.03 $/ton

$233,000 1,815 kWand 0.02156 $/kWh

$265,000 60 m3 and
$916,000

$3,366,000

6,500 $/m3

$11,805,000 (TCI) X 1217% CRF

$16,171,000
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

MILL CREEK UNIT 1 -WFGD COSTS
CAPITAL COST

Purchase Contracts

Civil/Structural $2,568,000
Ductwork and Breeching $3,956,000
Mechanical - Balance of Plant (BOP) (includes reagent prep and dewatering systems) $85,104,000
Electrical - Equipment, Raceway $9,452,000
VFDs, Motors and Couplings $5,555,000
Switchgear and MCCs $5,736,000
Control - DCS Instrumentation $5,303,000
ID Fans $2,510,000 Engineering Estimates
Subtotal Purchase Contract $120,184,000

Construction Contracts

Civil/Structural Construction - Super Structures $9,556,000

Civil/Structural Construction - Sub-Structures $931,000

Mechanical/Chemical Construction $21,832,000

Electrical/Control Construction $8,950,000

Service Contracts & Construction Indirects $17,009,000

Demolition Costs $12,313,000 Engineering Estimates

Subtotal Construction Contracts $70,591,000
Construction Difficulty Costs $49,414,000 Engineering Estimates
Total Direct Costs $240,189,000

Indirect Costs

Engineering Costs (Includes G&A & Fee) $8,322,000
EPC Construction Management (Includes G&A & Fee) $10,930,000
Startup Spare Parts (Included) $0
Construction Utilites (Power & Water) - Included $0
Project Insurance $1,121,000
Sales Taxes $44,000
Project Contingency $36,445,000
Total Indirect Costs $56,862,000
Total Contracted Costs $297,000,000
Cost Effectiveness $900 KW
ANNUAL COST
Fixed Annual Costs Capacity Factor = 68%
Operating labor $2,658,000 20 FTE and 132,901 $/year
Maintenance labor and materials $7,206,000 (DC) X 3.0%
Subtotal Fixed Annual Costs $9,864,000

Variable Annual Costs

Reagent $713,000 31,765 Ib/hr and 7.54 $/ton
Byproduct disposal $2,444,000 54,715 Ib/hr and 15 $/ton
Auxiliary and ID fan power $963,000 7,495 kW and 0.02156 $/kWh
Water $357,000 500 gpm and 2 $/1,000 gal
Subtotal Variable Annual Costs $4,477,000

Total Annual Costs $14,341,000

Levelized Capital Costs $36,145,000 (TCl)X 12.17% CRF

Levelized Annual Costs $50.486,000
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MILL CREEK UNIT 1 - PJFF COSTS
CAPITAL COST
Purchase Contracts

Civil/Structural
Mechanical - Balance of Plant (BOP)

Electrical - Equipment, Raceway, Switchgears, MCC

Control - DCS Instrumentation
ID Fans

Subtotal Purchase Contract
Construction Contracts
Civil/Structural Construction - Super Structures
Civil/Structural Construction - Sub-Structures
Mechanical/Chemical Construction
Electrical/Control Construction
Service Contracts & Construction Indirects
Demolition Costs
Subtotal Construction Contracts
Construction Difficulty Costs
Total Direct Costs

Indirect Costs

Engineering Costs (Includes G&A & Fee)

EPC Construction Management (Includes G&A & Fee)

Startup Spare Parts (Included)
Construction Utilites (Power & Water) - Included
Project Insurance
Sales Taxes
Project Contingency - 18%
Total Indirect Costs
Total Contracted Costs
Cost Effectiveness
ANNUAL COST
Fixed Annual Costs
Maintenance labor and materials
Subtotal Fixed Annual Costs
Variable Annual Costs
Byproduct disposal
Bag replacement cost
Cage replacement cost
ID fan power
Auxiliary power
Subtotal Variable Annual Costs
Total Annual Costs

Levelized Capital Costs

Levelized Annual Costs

Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

$4,568,000
$13,085,000
$277,000
$308,000
$1,757,000 Engineering Estimates

$19,995,000

$4,065,000
$1,545,000
$15,460,000
$5,221,000
$252,000
$4,104,000 Engineering Estimates

$30,647,000
$21,452,900 Engineering Estimates

$72,094,900

$4,279,000
$2,800,000
$0

$0
$423,000
$151,000
$1,577,000

$9,230,000
$81,000,000

$245 /kW

Capacity Factor = 68%

$2,430,000 (DC) X 3.0%

$2,430,000
$0 0 Ib/hr and 15 $/ton
$471,000 14,140 bags and 100 $/bag
$236,000 14,140 cages and 50 $/cage

$262,000 2,040 kWand  0.02156 $/kWh
$78,000 610 kWand  0.02156 $/kWh

$1,047,000
$3,477,000
$9,858,000 (TCl)X 1217% CRF

$13,335,000

LGE-KU-00008038



Mill Creek Unit 1
330 MW
High Level Emissions Control Study

Technology: Electrostatic Precipitator (ESP)

Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

Date:  6/16/2010

Cost Item $ Remarks
CAPITAL COST
Direct Costs
Purchased equipment costs
ESP $7,399,831 From Previous Study
Ash handling system $538,703 From Previous Study
ID fan $501,831 Apportioned Engineering Estimate
Flue gas ductwork $2,000,000 Engineering Estimate
Subtotal capital cost (CC) $10,440,365
Instrumentation and controls $209,000 (CO) X 2.0%
Taxes $731,000 (CC) X 7.0%
Freight $522,000 (CC) X 5.0%
Total purchased equipment cost (PEC) $11,902,000
Direct installation costs
Foundation & supports $1,785,000 (PEC) X 15.0%
Handling & erection $1,190,000 (PEC) X 10.0%
Electrical $2,380,000 (PEC) X 20.0%
Piping $298,000 (PEC) X 25%
Insulation $238,000 (PEC) X 2.0%
Painting $60,000 (PEC) X 0.5%
Demolition $2,052,000 Engineering Estimate
Relocation $1,000 (PEC) X 0.01%
Total direct installation costs (DIC) $8,004,000
Site preparation $200,000 Estimate
Total direct costs (DC) = (PEC) + (DIC) $20,106,000
Indirect Costs
Engineering $2,413,000 (DC) X 12.0%
Owners Cost $603,000 (DC) X 3.0%
Construction and field expenses $2,011,000 (DC) X 10.0%
Contractor fees $2,011,000 (DC) X 10.0%
Start-up $603,000 (DC) X 3.0%
Performance test $40,000 (DC) X 02%
Contingencies $3,016,000 (DC) X 15.0%
Total indirect costs (IC) $10,697,000
Allowance for Funds Used During Construction (AFDC) $2,079,000 [OCH+(IC)] X  450% 3 years (project time length)
Total Capital Investmert (TCI) = (DC) + (IC) $32,882,000
Cost Effectiveness $100 KW
ANNUAL COST
Direct Annual Costs
Fixed annual costs
Maintenance labor and materials $2,155,000 Engineering Estimates
Total fixed annual costs $2,155,000
Variable annual costs 68 % capacity factor
Byproduct disposal $1,255,000 28,100 Ib/hr and 15 $/ton
ID fan power $103,000 800 kWand 0.02156 $/kWh
Auxiliary power $68,000 530 kWand 0.02156 $/kWh
Total variable annual costs $1,426,000
Total direct annual costs (DAC) $3,581,000
Indirect Annual Costs
Cost for capital recovery $4,002,000 (TCl) X 12.17% CRF
Total indirect annual costs (IDAC) $4,002,000
Total Annual Cost (TAC) = (DAC) + (IDAC) $7,583,000
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Mill Creek Unit 1
330 Mw
High Level Emissions Control Study

Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

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

Indirect Costs
Engineering
Owner's cost
Construction management
Start-up and spare parts
Performance test
Contingencies

Total indirect costs (IC)

Allowance for Funds Used During Construction (AFDC)
Total Capital Investment (TCl) = (DC) + (IC) + (AFDC)
Cost Effectiveness

ANNUAL COST
Direct Annual Costs
Fixed annual costs
Maintenance labor and materials
Operating labor
Total fixed annual costs

Variable annual costs
Lime
Byproduct disposal cost
Auxiliary power
Total variable annual costs

Total direct annual costs (DAC)
Indirect Annual Costs
Cost for capital recovery

Total indirect annual costs (IDAC)

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

$2,754,000

$330,000
$330,000
$275,000

$41,000
$100,000

$551,000
$1,627,000

(DC) X 12.0%
(DC) X 12.0%
(DC) X 10.0%
(DC) X 1.5%
Engineering estimate
(DC) X 20.0%

$99,000 [DC)H+(IC)]X  4.50%

$4,480,000
$14 /W

$83,000 (DC)X 3.0%

$133,000 1 FTE and 132,901 Siyear

$216,000

68 %

$1,428,000 4,060 Ib/hrand  118.13 $/ton

$360,000 4,640 Ib/hr and 15 $/ton

$20,000 155 kWand  0.02156 $/kWh
$1,808,000
$2,024,000

$545,000  (TCI)X 12.17% CRF

$545,000
$2,569,000

Technology: Lime Injection Date: 6/16/2010
Cost Item $ Remarks/Cost Basis
CAPITAL COST
Direct Costs
Purchased equipment costs
Long-term storage silo (with truck unloading sys.) $223,000 From Previous Mill Creek BACT Study
Short-term storage silo $148,000 From Previous Mill Creek BACT Study
Air blowers $203,000 From Previous Mill Creek BACT Study
Rotary feeders $33,000 From Previous Mill Creek BACT Study
Injection system $134,000 From Previous Mill Creek BACT Study
Ductwork modifications, supports, platforms $26,000 Ratio from Brown Unit 3 BACT Analysis
Electrical system upgrades $878,000 From Previous Mill Creek BACT Study
Instrumentation and controls $42,000 From Previous Mill Creek BACT Study
Subtotal capital cost (CC) $1,687,000
Freight $76,000 (CC)X 4.5%
Total purchased equipment cost (PEC) $1,763,000
Direct installation costs
Foundation & supports $176,000 (PEC) X 10.0%
Handling & erection $353,000 (PEC) X 20.0%
Electrical $176,000 (PEC) X 10.0%
Piping $88,000 (PEC)X 5.0%
Insulation $35,000 (PEC)X 2.0%
Painting $88,000 (PEC)X 5.0%
Demolition $0 (PEC)X 0.0%
Relocation $0 (PEO)X 0.0%
Total direct installation costs (DIC) $916,000
Site preparation $0 N/A
Buildings $75,000 Engineering estimate

1 years (project time length X 1/2)

Estimated manpower

capacity factor
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

Mill Creek Unit 1
330 Mw
High Level Emissions Control Study

Technology: PAC Injection Date: 6/16/2010

Cost Item $ Remarks/Cost Basis

CAPITAL COST
Direct Costs
Purchased equipment costs

Long-term storage silo (with truck unloading sys.) $278,009 Ratio from Brown Unit 3 BACT Analysis
Short-term storage silo $182,691 Ratio from Brown Unit 3 BACT Analysis
Air blowers $254,179 Ratio from Brown Unit 3 BACT Analysis
Rotary feeders $31,772 Ratio from Brown Unit 3 BACT Analysis
Injection system $119,147 Ratio from Brown Unit 3 BACT Analysis
Ductwork modifications, supports, platforms $23,829 Ratio from Brown Unit 3 BACT Analysis
Electrical system upgrades $762,538 Ratio from Brown Unit 3 BACT Analysis
Instrumentation and controls $39,716 Ratio from Brown Unit 3 BACT Analysis
Subtotal capital cost (CC) $1,691,882
Freight $42,000 (CC) X 2.5%
Total purchased equipment cost (PEC) $1,734,000
Direct installation costs
Foundation & supports $173,000 (PEC) X 10.0%
Handling & erection $347,000 (PEC) X 20.0%
Electrical $173,000 (PEC) X 10.0%
Piping $87,000 (PEC) X 5.0%
Insulation $35,000 (PEC) X 2.0%
Painting $87,000 (PEC) X 5.0%
Demolition $0 (PEC) X 0.0%
Relocation $0 (PEC) X 0.0%
Total direct installation costs (DIC) $902,000
Site preparation $0 N/A
Buildings $75,000 Engineering estimate

Total direct costs (DC) = (PEC) + (DIC) $2,711,000

Indirect Costs

Engineering $325,000 (DC) X 12.0%
Owner's cost $325,000 (DC) X 12.0%
Construction management $271,000 (DC) X 10.0%
Start-up and spare parts $41,000 (DC) X 1.5%
Performance test $100,000 Engineering estimate
Contingencies $542,000 (DC) X 20.0%
Total indirect costs (IC) $1,604,000

Allowance for Funds Used During Construction (AFDC) $97,000 [(DC)+(IC)] X 4.50% 1 years (project time length X 1/2)

Total Capital Investment (TCI) = (DC) + (IC) + (AFDC) $4,412,000

Cost Effectiveness $13 kW

ANNUAL COST

Direct Annual Costs
Fixed annual costs

Maintenance labor and materials $81,000 (DC) X 3.0%
Operating labor $133,000 1 FTEand 132,901 $/year  Estimated manpower
Total fixed annual costs $214,000
Variable annual costs 68 % capacity factor
Reagent (BPAC) $1,966,000 300 Ib/hr and 2200 $/ton
Byproduct disposal cost $13,000 300 Ib/hr and 15 $/ton
Auxiliary power $20,000 155 kWand 0.02156 $/kWh
Total variable annual costs $1,999,000
Total direct annual costs (DAC) $2,213,000
Indirect Annual Costs
Cost for capital recovery $537,000 (TCl) X 12.17% CRF
Total indirect annual costs (IDAC) $537,000
Total Annual Cost (TAC) = (DAC) + (IDAC) $2,750,000
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E-ON Fleetwide Study

Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

Black & Veatch Cost Estimates

167987

Plant Name: Mill Creek

Unit: 2

MW 330

Project description High Level Emissions Control Study

Revised on: 05/28/10

AQC Equipment Total Capital Cost $/kW O&M Cost Levelized Annual Costs
SCR $97,000,000 $294 $3,401,000 $15,206,000
WFGD $297,000,000 $900 $14,604,000 $50,749,000
Fabric Filter $81,000,000 $245 $3,518,000 $13,376,000
Electrostatic Precipitator $32,882,000 $100 $3,664,000 $7,666,000
Lime Injection $4,480,000 314 $2,117,000 $2,662,000
PAC Injection $4,412,000 $13 $2,340,000 $2,877,000
Neural Networks $1,000,000 $3 $100,000 $222,000
Total $517,774,000 $1,569 $29,744,000 $92,758,000
B&V 10f7 6/16/2010

LGE-KU-00008042



Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

MILL CREEK UNIT 2 - SCR COSTS
CAPITAL COST

Purchase Contracts

Civil/Structural $6,669,000
Ductwork and Breeching $5,151,000
Mechanical - Balance of Plant (BOF) $1,687,000
Electrical - Equipment, Raceway $1,926,000
VFDs, Motors and Couplings $500,000 Engineering Estimates
Switchgear and MCCs $674,000
Control - DCS Instrumentation $217,000
Air Heater Modiifications $1,704,000 Engineering Estimates
ID Fans $3,262,000 Engineering Estimates
Catalyst $2,709,000
Selective Catalytic Reduction System (Including Ammonia System) $2,363,000
Subtotal Purchase Contract $26,862,000
Construction Contracts
Civil/Structural Construction - Super Structures $4,106,000
Civil/Structural Construction - Sub-Structures $1,067,000
Mechanical/Chemical Construction $12,906,000
Electrical/Control Construction $5,902,000
Service Contracts & Construction Indirects $20,617,000
Demolition Costs $4,104,000 Engineering Estimates
Subtotal Construction Contracts $48,702,000
Construction Difficulty Costs $0 Engineering Estimates
Total Direct Costs $75,564,000
Indirect Costs
Engineering Costs (Includes G&A & Fee) $4,942,000
EPC Construction Management (Includes G&A & Fee) $3,101,000
Startup Spare Parts (Included) $0
Construction Utilites (Power & Water) - Included $0
Project Insurance $814,000
Sales Taxes $1,149,000
Project Contingency $11,597,000
Total Indirect Costs $21,603,000
Total Contracted Costs $97,000,000
Capitaf Cost Effectiveness $294 /kW
ANNUAL COST

Capacity Factor = 70%
Fixed Annual Costs

Operating labor $133,000 1 FTEand 132,901 $/year
Maintenance labor & materials $2,267,000 (DC) X 3.0%

Yearly emissions testing $25,000 Engineering Estimates

Catalyst activity testing $5,000 Engineering Estimates

Fly ash sampling and analysis $20,000 Engineering Estimates

Subtotal Fixed Annual Costs $2,450,000

Variable Annual Costs

Reagent $431,000 265 Ib/hrand  530.03 $/ton
Auxiliary and 1D fan power $247,000 1,860 kWand 0.02169 $/KWh
Catalyst replacement $273,000 60 m3 and 6,500 $/m3
Subtotal Variable Annual Costs $951,000

Total Annual Costs $3,401,000

Levelized Capital Costs $11,805,000 (TCI) X1217% CRF

Levelized Annual Costs $18,2086,000
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MILL CREEK UNIT 2 - WFGD COSTS
CAPITAL COST
Purchase Contracts
Civil/Structural
Ductwork and Breeching
Mechanical - Balance of Plant (BOP) (includes reagent prep and dewatering systems)
Electrical - Equipment, Raceway
VFDs, Motors and Couplings
Switchgear and MCCs
Control - DCS Instrumentation
ID Fans
Subtotal Purchase Contract
Construction Contracts
Civil/Structural Construction - Super Structures
Civil/Structural Construction - Sub-Structures
Mechanical/Chemical Construction
Electrical/Control Construction
Service Contracts & Construction Indirects
Demolition Costs
Subtotal Construction Contracts
Construction Difficulty Costs
Total Direct Costs
Indirect Costs
Engineering Costs (Includes G&A & Fee)
EPC Construction Management (Includes G&A & Fee)
Startup Spare Parts (Included)
Construction Utilites (Power & Water) - Included
Project Insurance
Sales Taxes
Project Contingency
Total Indirect Costs
Total Contracted Costs
Cost Effectiveness
ANNUAL COST

Fixed Annual Costs

Operating labor
Maintenance labor and materials

Subtotal Fixed Annual Costs
Variable Annual Costs

Reagent

Byproduct disposal

Auxiliary and ID fan power

Water

Subtotal Variable Annual Costs
Total Annual Costs

Levelized Capital Costs

Levelized Annual Costs

Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

$2,568,000
$3,956,000
$85,104,000
$9,452,000
$5,555,000
$5,736,000
$5,303,000

$2,510,000 Engineering Estimates

$120,184,000

$9,556,000
$931,000
$21,832,000
$8,950,000
$17,009,000

$12,313,000 Engineering Estimates

$70,591,000

$49,414,000 Engineering Estimates

$240,189,000

$8,322,000
$10,930,000
$0

$0
$1,121,000
$44,000
$36,445,000

$56,862,000

$297,000,000

$900 /KW
Capacity Factor = 70%
$2,658,000 20 FTE and 132,901 $/year
$7,206,000 (DC) X 3.0%
$9,864,000
$754,000 32,620 Ib/hr and 7.54 $iton
$2,584,000 56,195 Ib/hr and 15 $/ton
$1,023,000 7,695 kW and 0.02169 $/kWh
$379,000 515 gpm and 2 $/1,000 gal
$4,740,000
$14,604,000
$36,145,000 (TCl)X 12.17% CRF
$50.,749,000
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MILL CREEK UNIT 2 - PJFF COSTS
CAPITAL COST
Purchase Contracts

Civil/Structural
Mechanical - Balance of Plant (BOP)

Electrical - Equipment, Raceway, Switchgears, MCC

Control - DCS Instrumentation
ID Fans

Subtotal Purchase Contract
Construction Contracts
Civil/Structural Construction - Super Structures
Civil/Structural Construction - Sub-Structures
Mechanical/Chemical Construction
Electrical/Control Construction
Service Contracts & Construction Indirects
Demolition Costs
Subtotal Construction Contracts
Construction Difficulty Costs
Total Direct Costs

Indirect Costs

Engineering Costs (Includes G&A & Fee)

EPC Construction Management (Includes G&A & Fee)

Startup Spare Parts (Included)
Construction Utilites (Power & Water) - Included
Project Insurance
Sales Taxes
Project Contingency - 18%
Total Indirect Costs
Total Contracted Costs
Cost Effectiveness
ANNUAL COST
Fixed Annual Costs
Maintenance labor and materials
Subtotal Fixed Annual Costs
Variable Annual Costs
Byproduct disposal
Bag replacement cost
Cage replacement cost
ID fan power
Auxiliary power
Subtotal Variable Annual Costs
Total Annual Costs

Levelized Capital Costs

Levelized Annual Costs

Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

$4,568,000
$13,085,000
$277,000
$308,000
$1,757,000 Engineering Estimates

$19,995,000

$4,065,000
$1,545,000
$15,460,000
$5,221,000
$252,000
$4,104,000 Engineering Estimates

$30,647,000
$21,452,900 Engineering Estimates

$72,094,900

$4,279,000
$2,800,000
$0

$0
$423,000
$151,000
$1,577,000

$9,230,000
$81,000,000

$245 /kW

Capacity Factor = 70%

$2,430,000 (DC) X 3.0%

$2,430,000
$0 0 Ib/hr and 15 $/ton
$484,000 14,520 bags and 100 $/bag
$242,000 14,520 cages and 50 $/cage

$279,000 2,005 kWand  0.02169 $/kWh
$83,000 625 kWand  0.02169 $/kWh

$1,088,000
$3,518,000
$9,858,000 (TCl)X 1217% CRF

$13,376,000
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Mill Creek Unit 2
330 MW
High Level Emissions Control Study

Technology: Electrostatic Precipitator (ESP)

Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

Date:  6/16/2010

Cost Item $ Remarks
CAPITAL COST
Direct Costs
Purchased equipment costs
ESP $7,399,831 From Previous Study
Ash handling system $538,703 From Previous Study
ID fan $501,831 Apportioned Engineering Estimate
Flue gas ductwork $2,000,000 Engineering Estimate
Subtotal capital cost (CC) $10,440,365
Instrumentation and controls $209,000 (CO) X 2.0%
Taxes $731,000 (CC) X 7.0%
Freight $522,000 (CC) X 5.0%
Total purchased equipment cost (PEC) $11,902,000
Direct installation costs
Foundation & supports $1,785,000 (PEC) X 15.0%
Handling & erection $1,190,000 (PEC) X 10.0%
Electrical $2,380,000 (PEC) X 20.0%
Piping $298,000 (PEC) X 25%
Insulation $238,000 (PEC) X 2.0%
Painting $60,000 (PEC) X 0.5%
Demolition $2,052,000 Engineering Estimate
Relocation $1,000 (PEC) X 0.01%
Total direct installation costs (DIC) $8,004,000
Site preparation $200,000 Estimate
Total direct costs (DC) = (PEC) + (DIC) $20,106,000
Indirect Costs
Engineering $2,413,000 (DC) X 12.0%
Owners Cost $603,000 (DC) X 3.0%
Construction and field expenses $2,011,000 (DC) X 10.0%
Contractor fees $2,011,000 (DC) X 10.0%
Start-up $603,000 (DC) X 3.0%
Performance test $40,000 (DC) X 02%
Contingencies $3,016,000 (DC) X 15.0%
Total indirect costs (IC) $10,697,000
Allowance for Funds Used During Construction (AFDC) $2,079,000 [OCH+(IC)] X  450% 3 years (project time length)
Total Capital Investmert (TCI) = (DC) + (IC) $32,882,000
Cost Effectiveness $100 KW
ANNUAL COST
Direct Annual Costs
Fixed annual costs
Maintenance labor and materials $2,155,000 Engineering Estimates
Total fixed annual costs $2,155,000
Variable annual costs 70 % capacity factor
Byproduct disposal $1,327,000 28,860 Ib/hr and 15 $/ton
ID fan power $110,000 825 kWand 0.02169 $/kWh
Auxiliary power $72,000 545 kWand 0.02169 $/kWh
Total variable annual costs $1,509,000
Total direct annual costs (DAC) $3,664,000
Indirect Annual Costs
Cost for capital recovery $4,002,000 (TCl) X 12.17% CRF
Total indirect annual costs (IDAC) $4,002,000
Total Annual Cost (TAC) = (DAC) + (IDAC) $7,666,000
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Mill Creek Unit 2
330 Mw
High Level Emissions Control Study

Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

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

Indirect Costs
Engineering
Owner's cost
Construction management
Start-up and spare parts
Performance test
Contingencies

Total indirect costs (IC)

Allowance for Funds Used During Construction (AFDC)
Total Capital Investment (TCl) = (DC) + (IC) + (AFDC)
Cost Effectiveness

ANNUAL COST
Direct Annual Costs
Fixed annual costs
Maintenance labor and materials
Operating labor
Total fixed annual costs

Variable annual costs
Lime
Byproduct disposal cost
Auxiliary power
Total variable annual costs

Total direct annual costs (DAC)
Indirect Annual Costs
Cost for capital recovery

Total indirect annual costs (IDAC)

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

$2,754,000

$330,000
$330,000
$275,000

$41,000
$100,000

$551,000
$1,627,000

(DC) X 12.0%
(DC) X 12.0%
(DC) X 10.0%
(DC) X 1.5%
Engineering estimate
(DC) X 20.0%

$99,000 [DC)H+(IC)]X  4.50%

$4,480,000
$14 /W

$83,000 (DC)X 3.0%

$133,000 1 FTE and 132,901 Siyear

$216,000

70 %

$1,510,000 4,170 Ib/hrand  118.13 $/ton

$370,000 4,770 Ib/hr and 15 $/ton

$21,000 155 kWand  0.02169 $/kWh
$1,901,000
$2,117,000

$545,000  (TCI)X 12.17% CRF

$545,000
$2,662,000

Technology: Lime Injection Date: 6/16/2010
Cost Item $ Remarks/Cost Basis
CAPITAL COST
Direct Costs
Purchased equipment costs
Long-term storage silo (with truck unloading sys.) $223,000 From Previous Mill Creek BACT Study
Short-term storage silo $148,000 From Previous Mill Creek BACT Study
Air blowers $203,000 From Previous Mill Creek BACT Study
Rotary feeders $33,000 From Previous Mill Creek BACT Study
Injection system $134,000 From Previous Mill Creek BACT Study
Ductwork modifications, supports, platforms $26,000 Ratio from Brown Unit 3 BACT Analysis
Electrical system upgrades $878,000 From Previous Mill Creek BACT Study
Instrumentation and controls $42,000 From Previous Mill Creek BACT Study
Subtotal capital cost (CC) $1,687,000
Freight $76,000 (CC)X 4.5%
Total purchased equipment cost (PEC) $1,763,000
Direct installation costs
Foundation & supports $176,000 (PEC) X 10.0%
Handling & erection $353,000 (PEC) X 20.0%
Electrical $176,000 (PEC) X 10.0%
Piping $88,000 (PEC)X 5.0%
Insulation $35,000 (PEC)X 2.0%
Painting $88,000 (PEC)X 5.0%
Demolition $0 (PEC)X 0.0%
Relocation $0 (PEO)X 0.0%
Total direct installation costs (DIC) $916,000
Site preparation $0 N/A
Buildings $75,000 Engineering estimate

1 years (project time length X 1/2)

Estimated manpower

capacity factor
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Mill Creek Unit 2
330 Mw
High Level Emissions Control Study

Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

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

Indirect Costs
Engineering
Owner's cost
Construction management
Start-up and spare parts
Performance test
Contingencies

Total indirect costs (IC)

Allowance for Funds Used During Construction (AFDC)
Total Capital Investment (TCl) = (DC) + (IC) + (AFDC)
Cost Effectiveness

ANNUAL COST
Direct Annual Costs
Fixed annual costs
Maintenance labor and materials
Operating labor
Total fixed annual costs

Variable annual costs
Reagent (BPAC)
Byproduct disposal cost
Auxiliary power
Total variable annual costs

Total direct annual costs (DAC)
Indirect Annual Costs
Cost for capital recovery

Total indirect annual costs (IDAC)

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

$2,711,000

$325,000
$325,000
$271,000

$41,000
$100,000

$542,000
$1,604,000

$97,000

$4,412,000

$13 /kW

$81,000
$133,000

$214,000

$2,091,000
$14,000
$21.000

$2,126,000

$2,340,000

$537,000

$537,000

$2,877,000

(DC) X 12.0%
(DC) X 12.0%
DO X 10.0%
(DC) X 1.5%
Engineering estimate
(DC) X 20.0%

[(DC)+(IC) X  4.50%

(DC) X 3.0%
1 FTEand 132,901 $/year

70 %
310 Ib/hr and 2200 $/ton
310 Ib/hrand 15 $/ton

155 kWWand  0.02169 $/kWh

(TCh) X 12.17% CRF

Technology:  PAC Injection Date: 6/16/2010
Cost Item $ Remarks/Cost Basis
CAPITAL COST
Direct Costs
Purchased equipment costs
Long-term storage silo (with truck unloading sys.) $278,009 Ratio from Brown Unit 3 BACT Analysis
Short-term storage silo $182,691 Ratio from Brown Unit 3 BACT Analysis
Air blowers $254,179 Ratio from Brown Unit 3 BACT Analysis
Rotary feeders $31,772 Ratio from Brown Unit 3 BACT Analysis
Injection system $119,147 Ratio from Brown Unit 3 BACT Analysis
Ductwork modifications, supports, platforms $23,829 Ratio from Brown Unit 3 BACT Analysis
Electrical system upgrades $762,538 Ratio from Brown Unit 3 BACT Analysis
Instrumentation and controls $39,716 Ratio from Brown Unit 3 BACT Analysis
Subtotal capital cost (CC) $1,691,882
Freight $42,000 (CC) X 2.5%
Total purchased equipment cost (PEC) $1,734,000
Direct installation costs
Foundation & supports $173,000 (PEC) X 10.0%
Handling & erection $347,000 (PEC) X 20.0%
Electrical $173,000 (PEC) X 10.0%
Piping $87,000 (PEC) X 5.0%
Insulation $35,000 (PEC) X 2.0%
Painting $87,000 (PEC) X 5.0%
Demolition $0 (PEC) X 0.0%
Relocation $0 (PEC) X 0.0%
Total direct installation costs (DIC) $902,000
Site preparation $0 N/A
Buildings $75,000 Engineering estimate

1 years (project time length X 1/2)

Estimated manpower

capacity factor

LGE-KU-00008048



Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

E-ON Fleetwide Study Black & Veatch Cost Estimates 167987
Plant Name: Mill Creek

Unit: 3

MW 423

Project description High Level Emissions Control Study

Revised on: 05/28/10

AQC Equipment Total Capital Cost $/kW O&M Cost Levelized Annual Costs
WFGD $392,000,000 $927 $18,911,000 $66,617,000
Fabric Filter $114,000,000 $270 $4,923,000 $18,797,000
PAC Injection $5,592,000 $13 $3,213,000 $3,894,000
Neural Networks $1,000,000 $2 $100,000 $222,000
Total $512,592,000 $1,212 $27,147,000 $89,530,000

Al

B&V 1 of 4 6/16/2010
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MILL CREEK UNIT 3 - WFGD COSTS
CAPITAL COST
Purchase Contracts
Civil/Structural
Ductwork and Breeching
Mechanical - Balance of Plant (BOP) (includes reagent prep and dewatering systems)
Electrical - Equipment, Raceway
VFDs, Motors and Couplings
Switchgear and MCCs
Control - DCS Instrumentation
ID Fans
Subtotal Purchase Contract
Construction Contracts
Civil/Structural Construction - Super Structures
Civil/Structural Construction - Sub-Structures
Mechanical/Chemical Construction
Electrical/Control Construction
Service Contracts & Construction Indirects
Demolition Costs
Subtotal Construction Contracts
Construction Difficulty Costs
Total Direct Costs
Indirect Costs
Engineering Costs (Includes G&A & Fee)
EPC Construction Management (Includes G&A & Fee)
Startup Spare Parts (Included)
Construction Utilites (Power & Water) - Included
Project Insurance
Sales Taxes
Project Contingency
Total Indirect Costs
Total Contracted Costs
Cost Effectiveness
ANNUAL COST

Fixed Annual Costs

Operating labor
Maintenance labor and materials

Subtotal Fixed Annual Costs
Variable Annual Costs

Reagent

Byproduct disposal

Auxiliary and ID fan power

Water

Subtotal Variable Annual Costs
Total Annual Costs

Levelized Capital Costs

Levelized Annual Costs

Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

$2,980,000
$4,591,000
$98,775,000
$10,970,000
$6,447,000
$6,657,000
$6,155,000

$2,445,000 Engineering Estimates

$139,020,000

$11,091,000

$1,080,000
$25,339,000
$10,387,000
$19,741,000

$15,784,000 Engineering Estimates

$83,422,000

$100,106,000 Engineering Estimates

$322,548,000

$10,150,000
$13,332,000
$0

$0
$1,367,000
$54,000
$44,453,000

$69,356,000

$392,000,000

$927 /KW
Capacity Factor = 75%
$2,658,000 20 FTE and 132,901 $/year
$9,676,000 (DC) X 3.0%
$12,334,000
$1,027,000 41,470 Ib/hr and 7.54 $iton
$3,520,000 71,435 Ib/hr and 15 $/ton
$1,518,000 9,910 kW and 0.02331 $/kWh
$512,000 650 gpm and 2 $/1,000 gal
$6,577,000
$18,911,000
$47,706,000 (TCl)X 12.17% CRF
$66.,617,000
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MILL CREEK UNIT 3 - PJFF COSTS
CAPITAL COST
Purchase Contracts

Civil/Structural
Mechanical - Balance of Plant (BOP)

Electrical - Equipment, Raceway, Switchgears, MCC

Control - DCS Instrumentation
ID Fans

Subtotal Purchase Contract
Construction Contracts
Civil/Structural Construction - Super Structures
Civil/Structural Construction - Sub-Structures
Mechanical/Chemical Construction
Electrical/Control Construction
Service Contracts & Construction Indirects
Demolition Costs
Subtotal Construction Contracts
Construction Difficulty Costs
Total Direct Costs

Indirect Costs

Engineering Costs (Includes G&A & Fee)

EPC Construction Management (Includes G&A & Fee)

Startup Spare Parts (Included)
Construction Utilites (Power & Water) - Included
Project Insurance
Sales Taxes
Project Contingency - 18%
Total Indirect Costs
Total Contracted Costs
Cost Effectiveness
ANNUAL COST
Fixed Annual Costs
Maintenance labor and materials
Subtotal Fixed Annual Costs
Variable Annual Costs
Byproduct disposal
Bag replacement cost
Cage replacement cost
ID fan power
Auxiliary power
Subtotal Variable Annual Costs
Total Annual Costs

Levelized Capital Costs

Levelized Annual Costs

Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

$5,302,000
$15,187,000
$322,000
$357,000
$1,467,000 Engineering Estimates

$22,635,000

$4,718,000
$1,793,000
$17,944,000
$6,059,000
$292,000
$5,262,000 Engineering Estimates

$36,068,000
$43,282,000 Engineering Estimates

$101,985,000

$5,485,000
$3,589,000
$0

$0
$542,000
$193,000
$2,021,000

$11,830,000
$114,000,000

$270 /kW

Capacity Factor = 75%

$3,420,000 (DC) X 3.0%

$3,420,000
$5,000 95 Ib/hr and 15 $/ton
$635,000 19,040 bags and 100 $/bag
$317,000 19,040 cages and 50 $/cage

$420,000 2,745 kWand  0.02331 $/kWh
$126,000 820 kWand  0.02331 $/kWh

$1,503,000
$4,923,000
$13,874,000 (TCI)X 12.17% CRF

$18,797,000
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Mill Creek Unit 3
423 MW
High Level Emissions Control Study

Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

Technology:  PAC Injection Date: 6/16/2010
Cost Item $ Remarks/Cost Basis
CAPITAL COST
Direct Costs
Purchased equipment costs
Long-term storage silo (with truck unloading sys.) $356,357 Ratio from Brown Unit 3 BACT Analysis
Short-term storage silo $234,177 Ratio from Brown Unit 3 BACT Analysis
Air blowers $325,812 Ratio from Brown Unit 3 BACT Analysis
Rotary feeders $40,726 Ratio from Brown Unit 3 BACT Analysis
Injection system $152,724 Ratio from Brown Unit 3 BACT Analysis
Ductwork modifications, supports, platforms $30,545 Ratio from Brown Unit 3 BACT Analysis
Electrical system upgrades $977,435 Ratio from Brown Unit 3 BACT Analysis
Instrumentation and controls $50,908 Ratio from Brown Unit 3 BACT Analysis
Subtotal capital cost (CC) $2,168,685
Freight $54,000 (CC) X 2.5%
Total purchased equipment cost (PEC) $2,223,000
Direct installation costs
Foundation & supports $222,000 (PEC) X 10.0%
Handling & erection $445,000 (PEC) X 20.0%
Electrical $222,000 (PEC) X 10.0%
Piping $111,000 (PEC) X 5.0%
Insulation $44,000 (PEC) X 2.0%
Painting $111,000 (PEC) X 5.0%
Demolition $0 (PEC) X 0.0%
Relocation $0 (PEC) X 0.0%
Total direct installation costs (DIC) $1,155,000
Site preparation $0 N/A
Buildings $75,000 Engineering estimate
Total direct costs (DC) = (PEC) + (DIC) $3,453,000
Indirect Costs
Engineering $414,000 (DC) X 12.0%
Owner's cost $414,000 (DC) X 12.0%
Construction management $345,000 (DC) X 10.0%
Start-up and spare parts $52,000 (DC) X 1.5%
Performance test $100,000 Engineering estimate
Contingencies $691,000 (DC) X 20.0%
Total indirect costs (IC) $2,016,000
Allowance for Funds Used During Construction (AFDC) $123,000 [(DC)+(IC)] X  4.50% 1 years (project time length X 1/2)
Total Capital Investment (TCI) = (DC) + (IC) + (AFDC) $5,592,000
Cost Effectiveness $13 kW
ANNUAL COST
Direct Annual Costs
Fixed annual costs
Maintenance labor and materials $104,000 (DC) X 3.0%
Operating labor $133,000 1 FTEand 132,901 $/year  Estimated manpower
Total fixed annual costs $237,000
Variable annual costs 75 % capacity factor
Reagent (BPAC) $2,927,000 405 Ib/hr and 2200 $/ton
Byproduct disposal cost $20,000 405 Ib/hr and 15 $/ton
Auxiliary power $29,000 190 kWand 0.02331 $/kWh
Total variable annual costs $2,976,000
Total direct annual costs (DAC) $3,213,000
Indirect Annual Costs
Cost for capital recovery $681,000 (TCl) X 12.17% CRF

Total indirect annual costs (IDAC)

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

$681,000

$3,894,000
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

E-ON Fleetwide Study Black & Veatch Cost Estimates 167987
Plant Name: Mill Creek

Unit: 4

MW 525

Project description High Level Emissions Control Study

Revised on: 05/28/10

AQC Equipment Total Capital Cost $/kW O&M Cost Levelized Annual Costs
WFGD $455,000,000 $867 $21,775,000 $77,149,000
Fabric Filter $133,000,000 $253 $5,804,000 $21,990,000
PAC Injection $6,890,000 $13 $3,858,000 $4,697,000
Neural Networks $1,000,000 $2 $100,000 $222,000
Total $595,890,000 $1,135 $31,537,000 $104,058,000

il
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

MILL CREEK UNIT 4 - WFGD COSTS
CAPITAL COST

Purchase Contracts

Civil/Structural $3,392,000
Ductwork and Breeching $5,227,000
Mechanical - Balance of Plant (BOP) (includes reagent prep and dewatering systems) $112,444,000
Electrical - Equipment, Raceway $12,488,000
VFDs, Motors and Couplings $7,339,000
Switchgear and MCCs $7,578,000
Control - DCS Instrumentation $7,007,000
ID Fans $5,018,313 Engineering Estimates
Subtotal Purchase Contract $160,493,313

Construction Contracts

Civil/Structural Construction - Super Structures $12,626,000

Civil/Structural Construction - Sub-Structures $1,230,000

Mechanical/Chemical Construction $28,846,000

Electrical/Control Construction $11,825,000

Service Contracts & Construction Indirects $22,473,000

Demolition Costs $19,590,000 Engineering Estimates

Subtotal Construction Contracts $96,590,000
Construction Difficulty Costs $115,908,000 Engineering Estimates
Total Direct Costs $372,991,313

Indirect Costs

Engineering Costs (Includes G&A & Fee) $12,065,000
EPC Construction Management (Includes G&A & Fee) $15,847,000
Startup Spare Parts (Included) $0
Construction Utilites (Power & Water) - Included $0
Project Insurance $1,625,000
Sales Taxes $64,000
Project Contingency $52,840,000
Total Indirect Costs $82,441,000
Total Contracted Costs $455,000,000
Cost Effectiveness $867 /KW
ANNUAL COST
Fixed Annual Costs Capacity Factor = 75%
Operating labor $2,658,000 20 FTE and 132,901 $/year
Maintenance labor and materials $11,190,000 (DC) X 3.0%
Subtotal Fixed Annual Costs $13,848,000

Variable Annual Costs

Reagent $1,250,000 50,465 Ib/hr and 7.54 $/ton
Byproduct disposal $4,284,000 86,935 Ib/hr and 15 $/ton
Auxiliary and ID fan power $1,770,000 12,055 kW and 0.02235 $/kWh
Water $623,000 790 gpm and 2 $/1,000 gal
Subtotal Variable Annual Costs $7,927,000

Total Annual Costs $21,775,000

Levelized Capital Costs $55,374,000 (TCl)X 12.17% CRF

Levelized Annual Costs $77.149,000
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MILL CREEK UNIT 4 - PJFF COSTS
CAPITAL COST
Purchase Contracts

Civil/Structural
Mechanical - Balance of Plant (BOP)

Electrical - Equipment, Raceway, Switchgears, MCC

Control - DCS Instrumentation
ID Fans

Subtotal Purchase Contract
Construction Contracts
Civil/Structural Construction - Super Structures
Civil/Structural Construction - Sub-Structures
Mechanical/Chemical Construction
Electrical/Control Construction
Service Contracts & Construction Indirects
Demolition Costs
Subtotal Construction Contracts
Construction Difficulty Costs
Total Direct Costs

Indirect Costs

Engineering Costs (Includes G&A & Fee)

EPC Construction Management (Includes G&A & Fee)

Startup Spare Parts (Included)
Construction Utilites (Power & Water) - Included
Project Insurance
Sales Taxes
Project Contingency - 18%
Total Indirect Costs
Total Contracted Costs
Cost Effectiveness
ANNUAL COST
Fixed Annual Costs
Maintenance labor and materials
Subtotal Fixed Annual Costs
Variable Annual Costs
Byproduct disposal
Bag replacement cost
Cage replacement cost
ID fan power
Auxiliary power
Subtotal Variable Annual Costs
Total Annual Costs

Levelized Capital Costs

Levelized Annual Costs

Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

$6,036,000
$17,289,000
$366,000
$407,000
$3,010,988 Engineering Estimates

$27,108,988

$5,371,000
$2,042,000
$20,427,000
$6,898,000
$333,000
$6,530,000 Engineering Estimates

$41,601,000
$49,921,000 Engineering Estimates

$118,630,988

$6,807,000
$4,454,000
$0

$0
$673,000
$240,000
$2,508,000

$14,682,000
$133,000,000

$253 /kW

Capacity Factor = 75%

$3,990,000 (DC) X 3.0%

$3,990,000
$1,000 30 Ib/hr and 15 $/ton
$768,000 23,050 bags and 100 $/bag
$384,000 23,050 cages and 50 $/cage

$509,000 3,325 kWand  0.02331 $/kWh
$152,000 995 kWand  0.02331 $/kWh

$1,814,000
$5,804,000
$16,186,000 (TCl)X 12.17% CRF

$21,990,000
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Mill Creek Unit 4
#H#
High Level Emissions Control Study

Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

Technology:  PAC Injection Date: 6/16/2010
Cost Item $ Remarks/Cost Basis
CAPITAL COST
Direct Costs
Purchased equipment costs
Long-term storage silo (with truck unloading sys.) $442,287 Ratio from Brown Unit 3 BACT Analysis
Short-term storage silo $290,646 Ratio from Brown Unit 3 BACT Analysis
Air blowers $404,376 Ratio from Brown Unit 3 BACT Analysis
Rotary feeders $50,547 Ratio from Brown Unit 3 BACT Analysis
Injection system $189,551 Ratio from Brown Unit 3 BACT Analysis
Ductwork modifications, supports, platforms $37,910 Ratio from Brown Unit 3 BACT Analysis
Electrical system upgrades $1,213,129 Ratio from Brown Unit 3 BACT Analysis
Instrumentation and controls $63,184 Ratio from Brown Unit 3 BACT Analysis
Subtotal capital cost (CC) $2,691,630
Freight $67,000 (CC) X 2.5%
Total purchased equipment cost (PEC) $2,759,000
Direct installation costs
Foundation & supports $276,000 (PEC) X 10.0%
Handling & erection $552,000 (PEC) X 20.0%
Electrical $276,000 (PEC) X 10.0%
Piping $138,000 (PEC) X 5.0%
Insulation $55,000 (PEC) X 2.0%
Painting $138,000 (PEC) X 5.0%
Demolition $0 (PEC) X 0.0%
Relocation $0 (PEC) X 0.0%
Total direct installation costs (DIC) $1,435,000
Site preparation $0 N/A
Buildings $75,000 Engineering estimate
Total direct costs (DC) = (PEC) + (DIC) $4,269,000
Indirect Costs
Engineering $512,000 (DC) X 12.0%
Owner's cost $512,000 (DC) X 12.0%
Construction management $427,000 (DC) X 10.0%
Start-up and spare parts $64,000 (DC) X 1.5%
Performance test $100,000 Engineering estimate
Contingencies $854,000 (DC) X 20.0%
Total indirect costs (IC) $2,469,000
Allowance for Funds Used During Construction (AFDC) $152,000 [(DC)+(IC)] X  4.50% 1 years (project time length X 1/2)
Total Capital Investment (TCI) = (DC) + (IC) + (AFDC) $6,890,000
Cost Effectiveness $13 kW
ANNUAL COST
Direct Annual Costs
Fixed annual costs
Maintenance labor and materials $128,000 (DC) X 3.0%
Operating labor $133,000 1 FTEand 132,901 $/year  Estimated manpower
Total fixed annual costs $261,000
Variable annual costs 75 % capacity factor
Reagent (BPAC) $3,541,000 490 Ib/hr and 2200 $/ton
Byproduct disposal cost $24,000 490 Ib/hr and 15 $/ton
Auxiliary power $32,000 220 kWand 0.02235 $/kWh
Total variable annual costs $3,597,000
Total direct annual costs (DAC) $3,858,000
Indirect Annual Costs
Cost for capital recovery $839,000 (TCl) X 12.17% CRF
Total indirect annual costs (IDAC) $839,000
Total Annual Cost (TAC) = (DAC) + (IDAC) $4,697,000
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

Trimble County
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

E-ON Fleetwide Study Black & Veatch Cost Estimates 167987
Plant Name: Trimble County

Unit: 1

MW 547

Project description High Level Emissions Control Study

Revised on: 05/28/10

AQC Equipment Total Capital Cost $/kW O&M Cost Levelized Annual Costs
Fabric Filter $128,000,000 $234 $5,782,000 $21,360,000
PAC Injection $6,451,000 312 $4,413,000 $5,198,000
Neural Networks $1,000,000 32 $100,000 $222,000
Total $135,451,000 $248 $10,295,000 $26,780,000

gl
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TRIMBLE COUNTY UNIT 1 - PJFF COSTS

CAPITAL COST
Purchase Contracts

Civil/Structural
Mechanical - Balance of Plant (BOP)

Electrical - Equipment, Raceway, Switchgears, MCC

Control - DCS Instrumentation
ID Fans

Subtotal Purchase Contract
Construction Contracts
Civil/Structural Construction - Super Structures
Civil/Structural Construction - Sub-Structures
Mechanical/Chemical Construction
Electrical/Control Construction
Service Contracts & Construction Indirects
Demolition Costs
Subtotal Construction Contracts
Construction Difficulty Costs
Total Direct Costs

Indirect Costs

Engineering Costs (Includes G&A & Fee)

EPC Construction Management (Includes G&A & Fee)

Startup Spare Parts (Included)
Construction Utilites (Power & Water) - Included
Project Insurance
Sales Taxes
Project Contingency - 18%
Total Indirect Costs
Total Contracted Costs
Cost Effectiveness
ANNUAL COST
Fixed Annual Costs
Maintenance labor and materials
Subtotal Fixed Annual Costs
Variable Annual Costs
Byproduct disposal
Bag replacement cost
Cage replacement cost
ID fan power
Auxiliary power
Subtotal Variable Annual Costs
Total Annual Costs

Levelized Capital Costs

Levelized Annual Costs

Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

$6,186,000
$17,720,000
$375,000
$417,000
$2,493,000 Engineering Estimates

$27,191,000

$5,505,000
$2,092,000
$20,936,000
$7,070,000
$341,000
$3,050,000 Engineering Estimates

$38,994,000
$46,793,000 Engineering Estimates

$112,978,000

$7,092,000
$4,641,000
$0

$0
$701,000
$250,000
$2,613,000

$15,297,000
$128,000,000

$234 /kW

Capacity Factor = 85%

$3,840,000 (DC) X 3.0%

$3,840,000
$0 0 Ib/hr and 15 $/ton
$785,000 23,550 bags and 100 $/bag
$393,000 23,550 cages and 50 $/cage

$588,000 3,395 kWand  0.02325 $/kWh
$176,000 1,015 kWand  0.02325 $/kWh

$1,942,000
$5,782,000
$15,578,000 (TCI)X 12.17% CRF

$21,360,000
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Trimble County Unit 1
547 MW
High Level Emissions Control Study

Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

Technology:  PAC Injection Date: 6/16/2010
Cost Item $ Remarks/Cost Basis
CAPITAL COST
Direct Costs
Purchased equipment costs
Long-term storage silo (with truck unloading sys.) $418,928 Ratio from Brown Unit 3 BACT Analysis
Short-term storage silo $275,295 Ratio from Brown Unit 3 BACT Analysis
Air blowers $383,020 Ratio from Brown Unit 3 BACT Analysis
Rotary feeders $47,877 Ratio from Brown Unit 3 BACT Analysis
Injection system $179,540 Ratio from Brown Unit 3 BACT Analysis
Ductwork modifications, supports, platforms $0
Electrical system upgrades $1,149,059 Ratio from Brown Unit 3 BACT Analysis
Instrumentation and controls $59,847 Ratio from Brown Unit 3 BACT Analysis
Subtotal capital cost (CC) $2,513,567
Freight $63,000 (CC) X 2.5%
Total purchased equipment cost (PEC) $2,577,000
Direct installation costs
Foundation & supports $258,000 (PEC) X 10.0%
Handling & erection $515,000 (PEC) X 20.0%
Electrical $258,000 (PEC) X 10.0%
Piping $129,000 (PEC) X 5.0%
Insulation $52,000 (PEC) X 2.0%
Painting $129,000 (PEC) X 5.0%
Demolition $0 (PEC) X 0.0%
Relocation $0 (PEC) X 0.0%
Total direct installation costs (DIC) $1,341,000
Site preparation $0 N/A
Buildings $75,000 Engineering estimate
Total direct costs (DC) = (PEC) + (DIC) $3,993,000
Indirect Costs
Engineering $479,000 (DC) X 12.0%
Owner's cost $479,000 (DC) X 12.0%
Construction management $399,000 (DC) X 10.0%
Start-up and spare parts $60,000 (DC) X 1.5%
Performance test $100,000 Engineering estimate
Contingencies $799,000 (DC) X 20.0%
Total indirect costs (IC) $2,316,000
Allowance for Funds Used During Construction (AFDC) $142,000 [(DC)+(IC)] X  4.50% 1 years (project time length X 1/2)
Total Capital Investment (TCI) = (DC) + (IC) + (AFDC) $6,451,000
Cost Effectiveness 812 kW
ANNUAL COST
Direct Annual Costs
Fixed annual costs
Maintenance labor and materials $120,000 (DC) X 3.0%
Operating labor $132,000 1 FTEand 132,491 $/year  Estimated manpower
Total fixed annual costs $252,000
Variable annual costs 85 % capacity factor
Reagent (BPAC) $4,095,000 500 Ib/hr and 2200 $/ton
Byproduct disposal cost $28,000 500 Ib/hr and 15 $/ton
Auxiliary power $38,000 220 kWand 0.02325 $/kWh
Total variable annual costs $4,161,000
Total direct annual costs (DAC) $4,413,000
Indirect Annual Costs
Cost for capital recovery $785,000 (TCl) X 12.17% CRF
Total indirect annual costs (IDAC) $785,000
Total Annual Cost (TAC) = (DAC) + (IDAC) $5,198,000
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

Green River
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

E-ON Fleetwide Study Black & Veatch Cost Estimates 167987
Plant Name: Green River

Unit: 3

MW 71

Project description High Level Emissions Control Study

Revised on: 05/28/10

AQC Equipment Total Capital Cost $/kW O&M Cost Levelized Annual Costs
SCR $29,000,000 3408 $1,040,000 34,569,000
CDS-FF $38,000,000 $535 $6,874,000 $11,499,000
PAC Injection $1,112,000 $16 $323,000 $458,000
Neural Networks $500,000 $7 $50,000 $111,000
Total $68,612,000 $966 $8,287,000 $16,637,000

il
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

GREEN RIVER UNIT 3 - SCR COSTS
CAPITAL COST

Purchase Contracts

Civil/Structural $2,126,000
Ductwork and Breeching $1,642,000
Mechanical - Balance of Plant (BOF) $538,000
Electrical - Equipment, Raceway $614,000
VFDs, Motors and Couplings $500,000 Engineering Estimates
Switchgear and MCCs $215,000
Control - DCS Instrumentation $69,000
Air Heater $1,638,000 Engineering Estimates
ID Fans $718,534 Engineering Estimates
Catalyst $864,000
Selective Catalytic Reduction System (Including Ammonia System) $753,000
Subtotal Purchase Contract $9,677,534
Construction Contracts
Civil/Structural Construction - Super Structures $1,309,000
Civil/Structural Construction - Sub-Structures $340,000
Mechanical/Chemical Construction $4,113,000
Electrical/Control Construction $1,881,000
Service Contracts & Construction Indirects $6,571,000
Demolition Costs $395,000 Engineering Estimates
Subtotal Construction Contracts $14,609,000
Construction Difficulty Costs $0 Engineering Estimates
Total Direct Costs $24,286,534
Indirect Costs
Engineering Costs (Includes G&A & Fee) $1,063,000
EPC Construction Management (Includes G&A & Fee) $667,000
Startup Spare Parts (Included) $0
Construction Utilites (Power & Water) - Included $0
Project Insurance $175,000
Sales Taxes $247,000
Project Contingency $2,495,000
Total Indirect Costs $4,647,000
Total Contracted Costs $29,000,000
Capitaf Cost Effectiveness $408 kW
ANNUAL COST

Capacity Factor = 26%
Fixed Annual Costs

Operating labor $122,000 1 FTEand 121,547 $/year
Maintenance labor & materials $729,000 (DC) X 3.0%

Yearly emissions testing $25,000 Engineering Estimates

Catalyst activity testing $5,000 Engineering Estimates

Fly ash sampling and analysis $20,000 Engineering Estimates

Subtotal Fixed Annual Costs $901,000

Variable Annual Costs

Reagent $60,000 100 Ib/hrand  530.03 $/ton
Auxiliary and 1D fan power $37,000 470 kWand  0.03433 $/kwh
Catalyst replacement $42,000 25 m3 and 6,500 $/m3
Subtotal Variable Annual Costs $139,000

Total Annual Costs $1,040,000

Levelized Capital Costs $3,529,000 (TCl) X1217% CRF

Levelized Annual Costs $4,569,000
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GREEN RIVER UNIT 8 - CDS-FF COSTS
CAPITAL COST
Purchase Contracts
Civil/Structural
Ductwork and Breeching
Mechanical - Balance of Plant (BOP) (includes reagent prep and dewatering systems)
Electrical - Equipment, Raceway
Cable Bus
Switchgear and MCCs
Control - DCS Instrumentation
CDS Fabric Filter
ID Fans
Subtotal Purchase Contract
Construction Contracts
Civil/Structural Construction - Super Structures
Civil/Structural Construction - Sub-Structures
Mechanical/Chemical Construction
Electrical/Control Construction
Service Contracts & Construction Indirects
Subtotal Construction Contracts
Construction Difficulty Costs
Total Direct Costs
Indirect Costs
Engineering Costs (Includes G&A & Fee)
EPC Construction Management (Includes G&A & Fee)
Startup Spare Parts (Included)
Construction Utilites (Power & Water) - Included
Project Insurance
Sales Taxes
Project Contingency
Total Indirect Costs
Total Contracted Costs
Cost Effectiveness
ANNUAL COST

Fixed Annual Costs

Operating labor
Maintenance labor and materials

Subtotal Fixed Annual Costs
Variable Annual Costs

Reagent

Byproduct disposal

Auxiliary and ID fan power

Water

Subtotal Variable Annual Costs
Total Annual Costs

Levelized Capital Costs

Levelized Annual Costs

Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

$863,000
$554,000
$114,000
$660,000
$180,000
$252,000
$166,000
$9,704,000

$663,263 Engineering Estimates

$13,156,263

$2,627,000
$1,780,000
$3,996,000
$1,517,000
$7,004,000

$16,924,000

$0 Engineering Estimates

$30,080,263

$2,623,000
$1,038,000
$0

$0
$272,000
$502,000
$3,858,000

$8,293,000

$38,000,000

$535 /KW

$1,459,000
$902,000

$2,361,000

$3,431,000
$914,000
$138,000
$30,000
$4,513,000
$6,874,000
$4,625,000

$11.499,000

Capacity Factor = 26%

12 FTE and 121,547 $/year
(DC) X 3.0%

22,790 Ib/hr and  132.19 $/ton
53,535 Ib/hr and 15 $/ton
1,760 kW and 0.03433 $/kWh
110 gpm and 2 $/1,000 gal

(TCl) X 1217% CRF
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Green River Unit 3
71 MW
High Level Emissions Control Study

Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

Technology:  PAC Injection Date: 6/16/2010
Cost Item $ Remarks/Cost Basis
CAPITAL COST
Direct Costs
Purchased equipment costs
Long-term storage silo (with truck unloading sys.) $60,000 Ratio from Brown Unit 3 BACT Analysis
Short-term storage silo $39,000 Ratio from Brown Unit 3 BACT Analysis
Air blowers $55,000 Ratio from Brown Unit 3 BACT Analysis
Rotary feeders $7,000 Ratio from Brown Unit 3 BACT Analysis
Injection system $26,000 Ratio from Brown Unit 3 BACT Analysis
Ductwork modifications, supports, platforms $0 From Ductwork Cost Calc
Electrical system upgrades $164,000 Ratio from Brown Unit 3 BACT Analysis
Instrumentation and controls $9,000 Ratio from Brown Unit 3 BACT Analysis
Subtotal capital cost (CC) $360,000
Freight $9,000 (CC) X 2.5%
Total purchased equipment cost (PEC) $369,000
Direct installation costs
Foundation & supports $37,000 (PEC) X 10.0%
Handling & erection $74,000 (PEC) X 20.0%
Electrical $37,000 (PEC) X 10.0%
Piping $18,000 (PEC) X 5.0%
Insulation $7,000 (PEC) X 2.0%
Painting $18,000 (PEC) X 5.0%
Demolition $0 (PEC) X 0.0%
Relocation $0 (PEC) X 0.0%
Total direct installation costs (DIC) $191,000
Site preparation $0 N/A
Buildings $75,000 Engineering estimate
Total direct costs (DC) = (PEC) + (DIC) $635,000
Indirect Costs
Engineering $76,000 (DC) X 12.0%
Owner's cost $76,000 (DC) X 12.0%
Construction management $64,000 (DC) X 10.0%
Start-up and spare parts $10,000 (DC) X 1.5%
Performance test $100,000 Engineering estimate
Contingencies $127,000 (DC) X 20.0%
Total indirect costs (IC) $453,000
Allowance for Funds Used During Construction (AFDC) $24,000 [(DC)+(IC)] X  4.50% 1 years (project time length X 1/2)
Total Capital Investment (TCI) = (DC) + (IC) + (AFDC) $1,112,000
Cost Effectiveness 816 kW
ANNUAL COST
Direct Annual Costs
Fixed annual costs
Maintenance labor and materials $19,000 (DC) X 3.0%
Operating labor $122,000 1 FTEand 121,547 $/year  Estimated manpower
Total fixed annual costs $141,000
Variable annual costs 26 % capacity factor
Reagent (BPAC) $175,000 70 Ib/hr and 2200 $/ton
Byproduct disposal $1,000 70 Ib/hr and 15 $/ton
Auxiliary power $6,000 75 kWand 0.03433 $/kwh
Total variable annual costs $182,000
Total direct annual costs (DAC) $323,000
Indirect Annual Costs
Cost for capital recovery $135,000 (TCl) X 12.17% CRF
Total indirect annual costs (IDAC) $135,000
Total Annual Cost (TAC) = (DAC) + (IDAC) $458,000
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

E-ON Fleetwide Study Black & Veatch Cost Estimates 167987
Plant Name: Green River

Unit: 4

MW 109

Project description High Level Emissions Control Study

Revised on: 05/28/10

AQC Equipment Total Capital Cost $/kW O&M Cost Levelized Annual Costs
SCR $42,000,000 $385 $1,442,000 $6,553,000
CDS-FF $54,000,000 $495 $10,289,000 $16,861,000
PAC Injection $1,583,000 $15 $515,000 $708,000
Neural Networks $500,000 $5 $50,000 $111,000
Total $98,083,000 $900 $12,296,000 $24,233,000

Al

B&V 1 of 4 6/16/2010
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GREEN RIVER UNIT 4 - SCR COSTS
CAPITAL COST
Purchase Contracts

Civil/Structural

Ductwork and Breeching

Mechanical - Balance of Plant (BOF)
Electrical - Equipment, Raceway
VFDs, Motors and Couplings
Switchgear and MCCs

Control - DCS Instrumentation

Air Heater

ID Fans

Catalyst

Selective Catalytic Reduction System (Including Ammonia System)

Subtotal Purchase Contract
Construction Contracts
Civil/Structural Construction - Super Structures
Civil/Structural Construction - Sub-Structures
Mechanical/Chemical Construction
Electrical/Control Construction
Service Contracts & Construction Indirects
Demolition Costs
Subtotal Construction Contracts
Construction Difficulty Costs
Total Direct Costs
Indirect Costs
Engineering Costs (Includes G&A & Fee)
EPC Construction Management (Includes G&A & Fee)
Startup Spare Parts (Included)
Construction Utilites (Power & Water) - Included
Project Insurance
Sales Taxes
Project Contingency
Total Indirect Costs
Total Contracted Costs
Capital Cost Effectiveness
ANNUAL COST
Fixed Annual Costs
Operating labor
Maintenance labor & materials
Yearly emissions testing
Catalyst activity testing
Fly ash sampling and analysis
Subtotal Fixed Annual Costs
Variable Annual Costs
Reagent
Auxiliary and ID fan power
Catalyst replacement
Subtotal Variable Annual Costs
Total Annual Costs

Levelized Capital Costs

Levelized Annual Costs

Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

$3,138,000
$2,423,000
$794,000
$906,000
$500,000 Engineering Estimates
$317,000
$102,000
$1,638,000 Engineering Estimates
$1,207,000 Engineering Estimates
$1,275,000
$1,112,000

$13,412,000

$1,932,000
$502,000
$6,072,000
$2,777,000
$9,700,000
$606,000 Engineering Estimates

$21,589,000
$0 Engineering Estimates

$35,001,000

$1,632,000
$1,024,000
$0

$0
$269,000
$380,000
$3,831,000

$7,136,000
$42,000,000

$385 /kw

Capacity Fa

$122,000 1FTEand 12
$1,050,000 (DC) X 3.0%
$25,000 Engineering Estimates
$5,000 Engineering Estimates
$20,000 Engineering Estimates

$1,222,000

$93,000 125 Ib/hrand 5

ctor = 32%

1,547 $year

30.03 $/ton

$65,000 725 kWand  0.03187 $/kWh

$62,000 30 m3 and
$220,000

$1,442,000

6,500 $/m3

$5,111,000 (TCl) X 12.17% CRF

$6,563,000
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

GREEN RIVER UNIT 4 - CDS-FF COSTS

CAPITAL COST

Purchase Contracts

Civil/Structural $1,190,000
Ductwork and Breeching $764,000
Mechanical - Balance of Plant (BOP) (includes reagent prep and dewatering systems) $158,000
Electrical - Equipment, Raceway $910,000
Cable Bus $249,000
Switchgear and MCCs $348,000
Control - DCS Instrumentation $229,000
CDS Fabric Filter $13,384,000
ID Fans $1,114,350 Engineering Estimates
Subtotal Purchase Contract $18,346,350

Construction Contracts

Civil/Structural Construction - Super Structures $3,623,000

Civil/Structural Construction - Sub-Structures $2,454,000

Mechanical/Chemical Construction $5,511,000

Electrical/Control Construction $2,092,000

Service Contracts & Construction Indirects $9,660,000

Subtotal Construction Contracts $23,340,000
Construction Difficulty Costs $0 Engineering Estimates
Total Direct Costs $41,686,350

Indirect Costs

Engineering Costs (Includes G&A & Fee) $4,027,000
EPC Construction Management (Includes G&A & Fee) $1,593,000
Startup Spare Parts (Included) $0
Construction Utilites (Power & Water) - Included $0
Project Insurance $418,000
Sales Taxes $770,000
Project Contingency $5,923,000
Total Indirect Costs $12,731,000
Total Contracted Costs $54,000,000
Cost Effectiveness $495 W
ANNUAL COST
Fixed Annual Costs Capacity Factor = 32%
Operating labor $1,459,000 12 FTE and 121,547 $/year
Maintenance labor and materials $1,251,000 (DC) X 3.0%
Subtotal Fixed Annual Costs $2,710,000

Variable Annual Costs

Reagent $5,726,000 30,905 Ib/hr and  132.19 $/ton
Byproduct disposal $1,526,000 72,600 lb/hr and 15 $/ton
Auxiliary and ID fan power $265,000 2,970 kW and 0.03187 $/kWh
Water $62,000 185 gpm and 2 $/1,000 gal
Subtotal Variable Annual Costs $7,579,000

Total Annual Costs $10,289,000

Levelized Capital Costs $6,5672,000 (TCl)X 12.17% CRF

Levelized Annual Costs $16,861,000
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Green River Unit 4
109 MW
High Level Emissions Control Study

Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

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

Indirect Costs
Engineering
Owner's cost
Construction management
Start-up and spare parts
Performance test
Contingencies

Total indirect costs (IC)

Allowance for Funds Used During Construction (AFDC)
Total Capital Investment (TCl) = (DC) + (IC) + (AFDC)
Cost Effectiveness

ANNUAL COST
Direct Annual Costs
Fixed annual costs
Maintenance labor and materials
Operating labor
Total fixed annual costs

Variable annual costs
Reagent (BPAC)
Byproduct disposal
Auxiliary power
Total variable annual costs

Total direct annual costs (DAC)
Indirect Annual Costs
Cost for capital recovery

Total indirect annual costs (IDAC)

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

$931,000

$112,000
$112,000
$93,000
$14,000
$100,000

$186,000

$617,000
$35,000

$1,583,000

$16 /kW

$28,000
$122,000

$150,000

$355,000
$2,000
$8.000

$365,000

$515,000

$193,000

$193,000

$708,000

(DC) X 12.0%
(DC) X 12.0%
DO X 10.0%
(DC) X 1.5%
Engineering estimate
(DC) X 20.0%

[(DC)+(IC) X  4.50%

(DC) X 3.0%
1 FTEand 121,547 $/year

32 %
115 Ib/hr and 2200 $/ton
115 Ib/hrand 15 $/ton

90 kWand 0.03187 $/kWh

(TCh) X 12.17% CRF

Technology:  PAC Injection Date: 6/16/2010
Cost Item $ Remarks/Cost Basis
CAPITAL COST
Direct Costs
Purchased equipment costs
Long-term storage silo (with truck unloading sys.) $92,000 Ratio from Brown Unit 3 BACT Analysis
Short-term storage silo $60,000 Ratio from Brown Unit 3 BACT Analysis
Air blowers $84,000 Ratio from Brown Unit 3 BACT Analysis
Rotary feeders $10,000 Ratio from Brown Unit 3 BACT Analysis
Injection system $39,000 Ratio from Brown Unit 3 BACT Analysis
Ductwork modifications, supports, platforms $0 From Ductwork Cost Calc
Electrical system upgrades $252,000 Ratio from Brown Unit 3 BACT Analysis
Instrumentation and controls $13,000 Ratio from Brown Unit 3 BACT Analysis
Subtotal capital cost (CC) $550,000
Freight $14,000 (CC) X 2.5%
Total purchased equipment cost (PEC) $564,000
Direct installation costs
Foundation & supports $56,000 (PEC) X 10.0%
Handling & erection $113,000 (PEC) X 20.0%
Electrical $56,000 (PEC) X 10.0%
Piping $28,000 (PEC) X 5.0%
Insulation $11,000 (PEC) X 2.0%
Painting $28,000 (PEC) X 5.0%
Demolition $0 (PEC) X 0.0%
Relocation $0 (PEC) X 0.0%
Total direct installation costs (DIC) $292,000
Site preparation $0 N/A
Buildings $75,000 Engineering estimate

1 years (project time length X 1/2)

Estimated manpower

capacity factor
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

E.ON US - Air Quality Control
Technology Assessment Appendix |

Appendix 1,
Level 1 Schedules

& M
i T [ | by
167987 — June 2010 I-1
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

E.W. Brown
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

Cane Run
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6
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Mill Creek
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Trimble County
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Green River
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From:

To:

Sent:
Subject:
Attachments:

Lively, Noel

Straight, Scott

7/28/2010 2:00:20 PM

PE's Bi-Weekly Update of 7-30-10.docx
PE's Bi-Weekly Update of 7-2-10.docx
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

Energy Services - Bi-Weekly Update
July 28, 2010
PROJECT ENGINEERING

KU SOx

o Safety — Nothing new to report (NTR).
o Auditing — Internal Auditing has issued the final draft of the Brown FGD audit with zero
significant findings.
o Schedule/Execution:
=  Ghent
e Chimney Coatings — Testing of the coating application remain.
SCR/FGD Icing Siding — Installation nearing completion.
Unit 4 ID Fans — On plan for fall 2010 install. Fluor mobilizing to the site.
Chimney Capping — Work to begin July 6th.
Elevators- Bids higher than anticipated but within budget. New schedules and
higher cost being accounted for in the 2011 MTP.
e Brown
e The FGD continues to operate very well.
e E.W. Brown Gypsum Dewatering Facility
e Commissioning nearing completion, the system is running.
e Facility operation contract bid reviews ongoing.
e E W. Brown Gypsum Lab
e Construction almost complete.
o Budget - NTR.
Contract Disputes/Resolution - NTR
o Issues/Risks - NTR

@]

TC2

o Safety - NTR

Permitting — NTR

Auditing — NTR

Schedule/Execution:

=  Bechtel EPC — Bechtel has installed new secondary air barrels. The first

deliveries of new primary air and core air assemblies have begun to arrive. We
continue to work with Bechtel and our fuels group to source an alternate fuel
until the permanent solution is installed. Bechtel anticipates restarting the
unit mid-August with a new substantial completion date of Oct 12. This
impact to commissioning was communicated through a formal letter to
KYPSC.

o Budget - NTR

o Contract Disputes/Resolution:
= Bechtel FM Claims — Parked at the present time by both parties.

o Issues/Risk:
= Delivery of the new burners, design of the DBEL burners for our coal specification,

remaining commissioning beyond the 50% load achieved to date.

o O O
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

Brown 3 SCR
o Schedule/Execution — NTR
Permitting — waiting on permit to construct pending resolution of SAM with KYDAQ.
Engineering — proceeding as planned to support the spring 2012 in-service.
Budget - NTR
Contracting — authorization to award the Hot Water Recirc contract to Alstom planned for the
July IC meeting.
o [Issues/Risk — NTR

o O C O

Ohio Falls Rehabilitation
o Schedule/Execution — Working towards finalizing a schedule with Voith Hydro that supports
all units being completed by the end of 2014. PE is investigating being able to de-water two
units simultaneously to gain schedule float.
o Permitting — NTR
o Engineering/General:
» Reviewing Voith updated scope for rehabilitation minus automation.
=  Working with power marketing group on interconnection issues regarding unit testing
and commercial dates.
= Reviewing Historic Preservation and Maintenance Plan developed in 2008.
o Budget:
= Total roll up of estimate to complete work under a lump sum to Voith Hydro is
essentially at 2010 MTP values. PE continues to assemble pricing for work outside
hydro vendor scope. Revised project sanction planned for July/August IC meeting
along with award of remaining runners to Voith through a separate PO while the lump
sum contract is negotiated and drafted for a August/September IC meeting.
o Contracting:
* Negotiations with Voith ramping up to wrap all existing contracts and purchase
orders into a single Lump Sum contract.
o Issues/Risk
= Release of third unit runner to Voith is required in August to maintain schedule.
» The tentative schedule for completion of all units by late 2014 is highly dependent on
year-round dewatering.

Mill Creek Limestone Project
o Safety - NTR
o Auditing - NTR
o Permitting - NTR
o Engineering/General
= Meetings continue with station management and URS to move the activities
associated with the project from the Plant to PE.
= Scope development for the limestone building extension is underway with the RFQ
being issued to the market within the next few weeks.
=  Working with URS to procure long lead time equipment such as the verti-mill.
o Budget
= AIP development in progress.
= Revised cash flow reflected in 2011 MTP
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

o Contracting - NTR
o Issue/Risk - NTR

e Cane Run CCP Project
o Permitting
= 404/401 and Landfill Permit applications remain under review by the agencies.
Preparing to respond to comments on the 404 and Landfill Permit applications. To
date permitting process has gone well.
o Engineering
* Finalization of construction drawings are on hold until the KYDWM has completed
their initial review.
= Transmission working towards relocation of the 69kV line.
Budget — NTR
Contract Disputes/Resolution — NTR
o Issues/Risk - NTR

O O

e Trimble Co. Barge Loading/Holcim
o PE notified to re-start engineering and procurement activities due to negotiations with
Holcim being resumed.

e TC CCP Project — BAP/GSP
o Schedule/Execution:
= Dewatering of the Gypsum Storage Pond was recently completed to allow
investigation of existing clay liner thickness and permeability.

o Budgeting — The additional $1.5m net against a project sanction of $25m net to fund
modifying the GSP liner system to meet anticipated future regulations will require 1C
approval and a revised AIP.

o Engineering:

= Performing a study on the GSP clay liner originally installed to compare against
potential new regulations. Path forward is to utilize the existing clay liner as part of a
composite liner system to meet proposed new regulations before the pond is placed
into service.
= A repair strategy for the BAP is being developed in response to the EPA Inspection in
June 2009.
o Permitting - NTR
Contract Disputes/Resolution — NTR
o Issues/Risk

=  Weather remains the biggest risk. The contractor has submitted a request for
adjustments to the LDs due to the weather delays from the wet winter and spring.

» PE is developing plans to expedite the completion of the GSP and/or South Dike to
help mitigate the high water elevations in the BAP.

(@]

o TC CCP Project — Landfill
o Schedule/Execution - NTR
o Budgeting - NTR
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

o Engineering — The Detailed Engineering RFP has been issued and bidders are preparing
proposals with bids due in early July.

o Permitting — Negotiations continue with USFWS on the resolution of the Indiana Bat issue.
Recent testing on the IN bat was completed with a single finding. Work continues on the
development of the 401/404 Permits for an August/September submittal.

o Contract Disputes/Resolution — NTR

o Issues/Risk — NTR

e Ghent CCP Projects - Landfill

o Schedule/Execution — NTR

o Budget — Conceptual Engineering on the CCP transport systems has resulted in a refined
estimate that is significantly over the original amount included in the project ECR filings. PE
will continue working with B&V and station management through the 2011 MTP
development to refine the scope and reduce the cost impact.

o Engineering — Detailed Engineering of gypsum fines and Conceptual Engineering on CCP
transport for landfill continues with Black & Veatch. Procurement activities for the gypsum
fines project are in progress.

o Permitting — All permit applications have been made. Project Engineering is working with
the various agencies on minimal questions being asked during the review of the permit
application. Relocation of the impacted cemetery continues with planning with the local
authorities and the cemetery where the remains will be relocated.

o Contract Disputes/Resolution — NTR

o Issues/Risk:

» Land Acquisition — a final offer that will discuss condemnation potential will be sent
to the remaining three land owners in early July. A final recommendation will be
presented to management for approval on whether to change designs or condemn the
remaining property in late July.

o General CCP Projects
o Study by PE and GAI has been completed in final draft form that identifies very conceptual
cost to comply with EPA options of CCP storage. Range of cost is $700 - $1,100 million and
is dependent on Subpart C or Subpart D final ruling. These costs do not include potential
additional landfill cost at Mill Creek, Green River, or conversion of Brown ATB to Landfill.
These cost have been included in PE’s 2011 MTP draft.

e E.W. Brown Ash Pond Project
o Safety - NTR
o Schedule/Execution:
=  Work on Phase I is being suspended until a decision is made on whether to convert
the main pond to a landfill. .
* Aux Pond Phase II work awarded to Charah.
o Budget - NTR
Contract Disputes/Resolution - NTR
o Issues/Risk — A decision is required in July on whether to continue with the Main Pond or
convert to a dry landfill. Economics indicate conversion now to be least cost compared to
continuing with pond and then converting once regulations are final.

@)
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

SO3 Mitigation (Mill Creek 3, Mill Creek 4, Brown 3, Ghent)
o Safety - NTR
o Schedule/Execution:
= RFP for MC3, MC4, BR3 and GH2 released June 29 to URS, Nol-Tek, UCC,
FLsmidth, ClydeBergemann, and BCSI. Pre-bid meetings scheduled at sites July 7 &
8 with bids due July 20 unless extension are granted.
= RFP addendum being prepared to include bid request for wet systems on all four
Ghent units as part of the work on Ghent NOV.
=  MC 4 tests by E.ON Engineering published.
=  MC 3 testing performed for one week with ADA/Breen. Initial results include 8 ppm
and 2.3 ppm at the stack; however, significant ESP issues occurred during the test
period. ESP issues are being assessed to see if there is a relationship to the testing or
if sections tripped due to high hopper levels.
o Other — Visited IPL Harding Station with Vincent Forcellini and Brad Pabian. They have
URS’s SBS Injection System on one unit.

SO3 Mitigation (Ghent)
o Met with EPA in Atlanta to discuss the NOV issue on June 29 - E.ON technical action items
to respond by mid July.

o GH2 testing postponed until the “permanent” temporary system is installed by the plant.

Preparing a test plan and schedule for MgO injection at GH4.

o Ghent station is currently installing the “permanent” temporary system from Nol-Tek with
operation expected around July 9th.

o B&V draft of SAM testing difficulties white paper received.

B&V draft of SAM calculations at Ghent Units received.

o Emissions Monitoring Inc. (Jim Peeler) has published a white paper on CEMS/Compliance
Monitoring Testing.

o

O

NBU1 and Other Generation Development
o LFG
= Second Landfill Gas Sample Result received.
* LFG Technologies is planning visits to the landfills in July.

o NBU CR - HDR updated estimate received. Layout and landfill issues assessed. Gas pipeline
issues assessed. Water balance issues assessed. On schedule for late July report draft.

o Biomass — Black and Veatch submitted draft of Co-Firing Early Estimates and Level |
Schedule for MTP purposes. They are progressing with Vista models. On schedule for early
August report draft.

o FutureGen — NTR

General
o Impoundment Integrity Program — PE is transitioning this to Generation Services.
o Environmental Scenario Planning — The review and refinement of the draft B&V report
continues relative to scopes and cost.
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o Alstom Master Agreement- Negotiations continue and progressing towards a final agreement
in July.

Metrics

Contractor Recordable Incident Rate

Rolling 12 months
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Upcoming PWT Needs:

1. Award of the BR3 HWRS to Alstom will need approval in July IC meeting.

2. Decision to convert TC’s GSP to a composite liner or maintain current plan. Changing design
and implementation now versus later is significantly less expensive and less disruptive to station
operations than waiting until after the pond is placed into service. A recommendation from PE
and the station will be presented to officers within ES the week after July 4™

3. Decision to convert Brown’s Main Pond to a landfill. Changing direction now before the Main
Pond is placed into service is showing to be least cost and least disruptive to station operations.
A recommendation from PE and the station will be presented to officers within ES by mid-July.

Staffing
1. Significant staffing increases in PE will be required to manage the current slate of projects in

PE’s draft 2011 MTP.
2. Philip Imber has submitted for two Manager postings outside of ES.
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From:

To:

Sent:
Subject:
Attachments:

Gregory, Ronald

Saunders, Eileen

7/28/2010 4:00:32 PM

PE's Bi-Weekly Update of 7-28-10 (rdg).docx
PE's Bi-Weekly Update of 7-28-10 (rdg).docx
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KU SOx
o Safety — Nothing new to report (NTR).
o Auditing — NTR.
o Schedule/Execution:

*  Ghent

TC2

o O O

Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

Energy Services - Bi-Weekly Update
July30, 2010
PROJECT ENGINEERING

Chimney Coatings — Testing of the coating application remain.

SCR/FGD Icing Siding — Installation nearing completion.

Unit 4 ID Fans — On plan for fall 2010 install. Fluor mobilizing to the site.
Chimney Capping — Caps to be placed by helicopter on the two chimneys on
July 25, 2010 weather permitting.

Elevators- Award Recommendation is circulating for signatures.

e Brown

The FGD continues to operate very well.
E.W. Brown Gypsum Dewatering Facility
e Product to be sent to the facility next week for final commissioning
activity. This was delayed a week due to high ash content in gypsum
stream.
e Facility operation award recommendation signed and contract to go out for
signatures 7/28.
E.W. Brown Coal Pile Modification
¢ Bid received for engineering from MACTEC and PO under development.
Balance of Project Items
e Paving scope out for bid
e Elevator scope out for bid

Budget - The Brown FGD Program Current Budget with Fluor this period is at $489.2m.
There is $2.7m included in the forecast for un-approved change orders and $4.5m included in
the forecast for the “Non-Target” structural reinforcement work. The current month Fluor
forecast for Brown was reduced by $1.3m, for a Total Brown FGD Program ITC of $408.8m.
Contract Disputes/Resolution - NTR

Issues/Risks - NTR

Safety — NTR

Permitting — NTR

Auditing — NTR

Schedule/Execution:

= Bechtel EPC — TC2 achieved 50% load Jun 15th. Bechtel has experienced

significant combustion issues that have resulted in significant damage to about
half of the 30 burners. The Root Cause Analysis (RCA) has not been issued
but Doosan claims the Dodge Hill coal has a high Free Swelling Index,
meaning the coal becomes plastic as it burns resulting in heavy slagging in the
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burner. It appears likely that we will have to resume commissioning on an
alternate fuel while Doosan redesigns the burners for our fuel box post
commissioning or until Bechtel changes to another vendor’s burners.
Bechtel’s anticipates restarting the unit mid-August with a new
substantial completion date of Oct 8. This impact to commissioning was
communicated through a formal letter to KYPSC.
o Budget — NTR
o Contract Disputes/Resolution:
= Bechtel FM Claims — Parked at the present time by both parties.
o Issues/Risk:
»  Delivery of the new burners, design of the DBEL burners for our coal specification,
remaining commissioning beyond the 50% load achieved to date.

e Brown 3 SCR
o Schedule/Execution — NTR
Permitting — waiting on permit to construct pending resolution of SAM with KYDAQ.
Engineering — proceeding as planned to support the spring 2012 in-service.
Budget - NTR
Contracting — authorization to award the Hot Water Recirc contract to Alstom planned for the
July IC meeting.
o Issues/Risk — NTR

o O O O

e Ohio Falls Rehabilitation
o Schedule/Execution — Working towards finalizing a schedule with Voith Hydro that supports
all units being completed by the end of 2014. PE is investigating being able to de-water two
units simultaneously to gain schedule float.
o Permitting — NTR
o Engineering/General:
= Reviewing Voith updated scope for rehabilitation minus automation.
*  Working with power marketing group on interconnection issues regarding unit testing
and commercial dates.
= Reviewing Historic Preservation and Maintenance Plan developed in 2008.
o Budget:
= Total roll up of estimate to complete work under a lump sum to Voith Hydro is
essentially at 2010 MTP values. PE continues to assemble pricing for work outside
hydro vendor scope. Revised project sanction planned for July/August IC meeting
along with award of remaining runners to Voith through a separate PO while the lump
sum contract is negotiated and drafted for a August/September IC meeting.
o Contracting:
= Negotiations with Voith ramping up to wrap all existing contracts and purchase
orders into a single Lump Sum contract.
o [Issues/Risk
= Release of third unit runner to Voith is required in August to maintain schedule.
= The tentative schedule for completion of all units by late 2014 is highly dependent on
year-round dewatering.
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e Mill Creek Limestone Project
o Safety - NTR
o Auditing - NTR
o Permitting - NTR
o Engineering/General
= Pre-bid meeting was held at Mill Creek on July 8, 2010 and bids are due on July 23,
2010.
=  Working with URS to procure long lead time equipment such as the verti-mill.
Budget
= AIP development in progress.
= Revised cash flow reflected in 2011 MTP
o Contracting - NTR
o Issue/Risk - NTR

@]

e Cane Run CCP Project
o Permitting
= 404/401 and Landfill Permit applications remain under review by the agencies.
Preparing to respond to comments on the 404 and Landfill Permit applications. To
date permitting process has gone well.
o Engineering
» Finalization of construction drawings are on hold until the KYDWM has completed
their initial review.
» Transmission working towards relocation of the 69kV line.
Budget — NTR
Contract Disputes/Resolution — NTR
o Issues/Risk — NTR

O O

e Trimble Co. Barge Loading/Holcim
o PE notified to re-start engineering and procurement activities due to negotiations with
Holcim being resumed.

e TC CCP Project — BAP/GSP
o Schedule/Execution:
= Dewatering of the Gypsum Storage Pond was recently completed to allow
investigation of existing clay liner thickness and permeability.

o Budgeting — The additional $1.5m net against a project sanction of $25m net to fund
modifying the GSP liner system to meet anticipated future regulations will require 1C
approval and a revised AIP.

o Engineering:

=  Performing a study on the GSP clay liner originally installed to compare against
potential new regulations. Path forward is to utilize the existing clay liner as part of a
composite liner system to meet proposed new regulations before the pond is placed
into service.
= A repair strategy for the BAP is being developed in response to the EPA Inspection in
June 2009.
o Permitting - NTR
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o Contract Disputes/Resolution — NTR
o Issues/Risk
= Weather remains the biggest risk. The contractor has submitted a request for
adjustments to the LDs due to the weather delays from the wet winter and spring.
= PE is developing plans to expedite the completion of the GSP and/or South Dike to
help mitigate the high water elevations in the BAP.

e TC CCP Project — Landfill

o Schedule/Execution - NTR

o Budgeting - NTR

o Engineering — The Detailed Engineering RFP has been issued and bidders are preparing
proposals with bids due in early July.

o Permitting — Negotiations continue with USFWS on the resolution of the Indiana Bat issue.
Recent testing on the IN bat was completed with a single finding. Work continues on the
development of the 401/404 Permits for an August/September submittal.

o Contract Disputes/Resolution — NTR

o Issues/Risk — NTR

e Ghent CCP Projects - Landfill

o Schedule/Execution — NTR

o Budget — Conceptual Engineering on the CCP transport systems has resulted in a refined
estimate that is significantly over the original amount included in the project ECR filings. PE
will continue working with B&V and station management through the 2011 MTP
development to refine the scope and reduce the cost impact.

o Engineering — Detailed Engineering of gypsum fines and Conceptual Engineering on CCP
transport for landfill continues with Black & Veatch. Procurement activities for the gypsum
fines project are in progress.

o Permitting — All permit applications have been made. Project Engineering is working with
the various agencies on minimal questions being asked during the review of the permit
application. Relocation of the impacted cemetery continues with planning with the local
authorities and the cemetery where the remains will be relocated.

o Contract Disputes/Resolution — NTR

o Issues/Risk:

» Land Acquisition — a final offer that will discuss condemnation potential will be sent
to the remaining three land owners in early July. A final recommendation will be
presented to management for approval on whether to change designs or condemn the
remaining property in late July.

e General CCP Projects
o Study by PE and GAI has been completed in final draft form that identifies very conceptual
cost to comply with EPA options of CCP storage. Range of cost is $700 - $1,100 million and
is dependent on Subpart C or Subpart D final ruling. These costs do not include potential
additional landfill cost at Mill Creek, Green River, or conversion of Brown ATB to Landfill.
These cost have been included in PE’s 2011 MTP dratft.

e E.W. Brown Ash Pond Project
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o E.W.Brown Starter Dike
= Safety — (0) Recordable
= Schedule/Execution:
e Contract work remains under suspension except for rock embankment
placement, dust control, and general site maintenance.
e 95% of exposed ash has been covered with either straw mats or filter fabric as
dust control.
¢ Rock placement continued on the West and South Embankments.
= Budget - NTR
= Contract Disputes/Resolution: NTR
» Issues/Risk — Summit was given notice to suspend all work except rock placement
and some minor activities beginning July 6™ until further notice.

o E.W. Brown Aux Pond 900’

= Schedule/Execution:
o Installation of erosion and sediment control measures.
e Topsoil stockpiles were relocated.
e Began rock embankment blasting at the Houp Property.

= Budget - NTR

= Contract Disputes/Resolution — NTR

= Issues/Risk — NTR

SO3 Mitigation (Mill Creek 3, Mill Creek 4, Brown 3, Ghent)
o Safety - NTR
o Schedule/Execution:
= RFP for MC3, MC4, BR3 and GH2 released June 29 to URS, Nol-Tek, UCC,
FLsmidth, ClydeBergemann, and BCSI. Pre-bid meetings scheduled at sites July 7 &
8 with bids due July 20 unless extension are granted.
= RFP addendum being prepared to include bid request for wet systems on all four
Ghent units as part of the work on Ghent NOV.
=  MC 4 tests by E.ON Engineering published.
=  MC 3 testing performed for one week with ADA/Breen. Initial results include 8 ppm
and 2.3 ppm at the stack; however, significant ESP issues occurred during the test
period. ESP issues are being assessed to see if there is a relationship to the testing or
if sections tripped due to high hopper levels.
o Other — Visited IPL Harding Station with Vincent Forcellini and Brad Pabian. They have
URS’s SBS Injection System on one unit.

SO3 Mitigation (Ghent)
o Met with EPA in Atlanta to discuss the NOV issue on June 29 - E.ON technical action items
to respond by mid July.

o GH2 testing postponed until the “permanent” temporary system is installed by the plant.

o Preparing a test plan and schedule for MgO injection at GH4.

o Ghent station is currently installing the “permanent” temporary system from Nol-Tek with
operation expected around July 9th.

o B&V draft of SAM testing difficulties white paper received.
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o B&V draft of SAM calculations at Ghent Units received.
o Emissions Monitoring Inc. (Jim Peeler) has published a white paper on CEMS/Compliance
Monitoring Testing.

e NBUI1 and Other Generation Development
o LFG
= Second Landfill Gas Sample Result received.
= LFG Technologies is planning visits to the landfills in July.
o NBU CR - HDR updated estimate received. Layout and landfill issues assessed. Gas pipeline
issues assessed. Water balance issues assessed. On schedule for late July report draft.
o Biomass — Black and Veatch submitted draft of Co-Firing Early Estimates and Level |
Schedule for MTP purposes. They are progressing with Vista models. On schedule for early
August report draft.
o FutureGen — NTR

e General
o Impoundment Integrity Program — PE is transitioning this to Generation Services.
o Environmental Scenario Planning — The review and refinement of the draft B&V report
continues relative to scopes and cost. Plans are underway to extend the B&V contract to
begin discussing various scenarios for compliance with upcoming environmental air

regulations.
o Alstom Master Agreement- Negotiations continue and progressing towards a final agreement
in July.
Metrics
Contractor Recordable Incident Rate
Rolling 12 months
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Upcoming PWT Needs:

1. Award of the BR3 HWRS to Alstom will need approval in July IC meeting.
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2. Decision to convert TC’s GSP to a composite liner or maintain current plan. Changing design
and implementation now versus later is significantly less expensive and less disruptive to station
operations than waiting until after the pond is placed into service. A recommendation from PE
and the station will be presented to officers within ES the week after July 4™

3. Decision to convert Brown’s Main Pond to a landfill. Changing direction now before the Main
Pond is placed into service is showing to be least cost and least disruptive to station operations.
A recommendation from PE and the station will be presented to officers within ES by mid-July.

Staffing
1. Significant statfing increases in PE will be required to manage the current slate of projects in

PE’s draft 2011 MTP.
2. Philip Imber has submitted for two Manager postings outside of ES.
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From: Saunders, Eileen

To: Straight, Scott

CcC: Gregory, Ronald

Sent: 7/29/2010 9:24:52 AM

Subject: PE's Bi-Weekly Update of 7-28-10 (rdg-els).docx
Attachments: PE's Bi-Weekly Update of 7-28-10 (rdg-els).docx
Scott,

Ron and | sent a report on July 19, 2010 but did not see a final report. Therefore, we updated the report we originally
sent to you.

Thanks,

Eileen

LGE-KU-00008109
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o Safety — Nothing new to report (NTR).
o Auditing — NTR.
o Schedule/Execution:

*  Ghent

TC2

o O O
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Energy Services - Bi-Weekly Update
July30, 2010
PROJECT ENGINEERING

Chimney Coatings — Testing of the coating application remain.

SCR/FGD Icing Siding — Installation nearing completion.

Unit 4 ID Fans — On plan for fall 2010 install. Fluor mobilizing to the site. An
outage kickoff meeting is planned for August 4, 2010.

Chimney Capping — Caps placed by helicopter on the two chimneys on July 25,
2010. Contractor is beginning to demobilize.

Elevators- Award Recommendation is circulating for signatures.

e Brown

The FGD continues to operate very well.
E.W. Brown Gypsum Dewatering Facility
e Product to be sent to the facility next week for final commissioning
activity. This was delayed a week due to high ash content in gypsum
stream.
e Facility operation award recommendation signed and contract to go out for
signatures 7/28.
E.W. Brown Coal Pile Modification
e Bid received for engineering from MACTEC and PO under development.
Balance of Project Items
¢ Paving scope out for bid
¢ Elevator scope out for bid

Budget - The Brown FGD Program Current Budget with Fluor this period is at $489.2m.
There is $2.7m included in the forecast for un-approved change orders and $4.5m included in
the forecast for the “Non-Target” structural reinforcement work. The current month Fluor
forecast for Brown was reduced by $1.3m, for a Total Brown FGD Program ITC of $408.8m.
Contract Disputes/Resolution - NTR

Issues/Risks - NTR

Safety — NTR

Permitting — NTR

Auditing — NTR

Schedule/Execution:

= Bechtel EPC — TC2 achieved 50% load Jun 15th. Bechtel has experienced

significant combustion issues that have resulted in significant damage to about
half ot the 30 burners. The Root Cause Analysis (RCA) has not been issued
but Doosan claims the Dodge Hill coal has a high Free Swelling Index,
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meaning the coal becomes plastic as it burns resulting in heavy slagging in the
burner. It appears likely that we will have to resume commissioning on an
alternate fuel while Doosan redesigns the burners for our fuel box post
commissioning or until Bechtel changes to another vendor’s burners.
Bechtel’s anticipates restarting the wunit mid-August with a new
substantial completion date of Oct 8. This impact to commissioning was
communicated through a formal letter to KYPSC.
o Budget — NTR
o Contract Disputes/Resolution:
= Bechtel FM Claims — Parked at the present time by both parties.
o Issues/Risk:
= Delivery of the new burners, design of the DBEL burners for our coal specification,
remaining commissioning beyond the 50% load achieved to date.

e Brown 3 SCR
o Schedule/Execution — NTR
Permitting — waiting on permit to construct pending resolution of SAM with KYDAQ.
Engineering — proceeding as planned to support the spring 2012 in-service.
Budget - NTR
Contracting — authorization to award the Hot Water Recirc contract to Alstom planned for the
July IC meeting.
o Issues/Risk — NTR

o O O O

e Ohio Falls Rehabilitation
o Schedule/Execution — Working towards finalizing a schedule with Voith Hydro that supports
all units being completed by the end of 2014. PE is investigating being able to de-water two
units simultaneously to gain schedule float.
o Permitting — NTR
o Engineering/General:
* Reviewing Voith updated scope for rehabilitation minus automation.
»  Working with power marketing group on interconnection issues regarding unit testing
and commercial dates.
= Reviewing Historic Preservation and Maintenance Plan developed in 2008.
o Budget:
= Total roll up of estimate to complete work under a lump sum to Voith Hydro is
essentially at 2010 MTP values. PE continues to assemble pricing for work outside
hydro vendor scope. Revised project sanction planned for July/August 1C meeting
along with award of remaining runners to Voith through a separate PO while the lump
sum contract is negotiated and drafted for a August/September IC meeting.
o Contracting:
= Negotiations with Voith ramping up to wrap all existing contracts and purchase
orders into a single Lump Sum contract.
o Issues/Risk
= Release of third unit runner to Voith is required in August to maintain schedule.
= The tentative schedule for completion of all units by late 2014 is highly dependent on
year-round dewatering.
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e Mill Creek Limestone Project
o Safety - NTR
Auditing - NTR
Permitting - NTR
Engineering/General
= Pre-bid meeting for the building extension work was held at Mill Creek on July 8,
2010 and bids were received July 23, 2010.
=  Working with URS to procure long lead time equipment such as the verti-mill.
Budget
= AIP complete.
= Revised cash flow reflected in 2011 MTP
o Contracting - NTR
Issue/Risk — Potential delay in awarding the equipment and engineering for the verti-mills as the impacts
of the new air regulations are being assessed.
e Cane Run CCP Project
o Permitting
= 404/401 and Landfill Permit applications remain under review by the agencies.
Preparing to respond to comments on the 404 and Landfill Permit applications. To
date permitting process has gone well.

o O C©

O

o Engineering
* Finalization of construction drawings are on hold until the KYDWM has completed
their initial review.
» Transmission working towards relocation of the 69kV line.
o Budget - NTR
o Contract Disputes/Resolution — NTR

o Issues/Risk — NTR

e Trimble Co. Barge Loading/Holcim
o PE notified to re-start engineering and procurement activities due to negotiations with
Holcim being resumed.

e TC CCP Project — BAP/GSP
o Schedule/Execution:
= Dewatering of the Gypsum Storage Pond was recently completed to allow
investigation of existing clay liner thickness and permeability.

o Budgeting — The additional $1.5m net against a project sanction of $25m net to fund
modifying the GSP liner system to meet anticipated future regulations will require IC
approval and a revised AIP.

o Engineering:

= Performing a study on the GSP clay liner originally installed to compare against
potential new regulations. Path forward is to utilize the existing clay liner as part of a
composite liner system to meet proposed new regulations before the pond is placed
into service.

= A repair strategy for the BAP is being developed in response to the EPA Inspection in
June 2009.
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o Permitting — NTR
o Contract Disputes/Resolution — NTR
o Issues/Risk
=  Weather remains the biggest risk. The contractor has submitted a request for
adjustments to the LDs due to the weather delays from the wet winter and spring.
» PE is developing plans to expedite the completion of the GSP and/or South Dike to
help mitigate the high water elevations in the BAP.

e TC CCP Project — Landfill

o Schedule/Execution - NTR

o Budgeting - NTR

o Engineering — The Detailed Engineering RFP has been issued and bidders are preparing
proposals with bids due in early July.

o Permitting — Negotiations continue with USFWS on the resolution of the Indiana Bat issue.
Recent testing on the IN bat was completed with a single finding. Work continues on the
development of the 401/404 Permits for an August/September submittal.

o Contract Disputes/Resolution — NTR

o Issues/Risk — NTR

e Ghent CCP Projects - Landfill

o Schedule/Execution — NTR

o Budget — Conceptual Engineering on the CCP transport systems has resulted in a refined
estimate that is significantly over the original amount included in the project ECR filings. PE
will continue working with B&V and station management through the 2011 MTP
development to refine the scope and reduce the cost impact.

o Engineering — Detailed Engineering of gypsum fines and Conceptual Engineering on CCP
transport for landfill continues with Black & Veatch. Procurement activities for the gypsum
fines project are in progress.

o Permitting — All permit applications have been made. Project Engineering is working with
the various agencies on minimal questions being asked during the review of the permit
application. Relocation of the impacted cemetery continues with planning with the local
authorities and the cemetery where the remains will be relocated.

o Contract Disputes/Resolution — NTR

o Issues/Risk:

» Land Acquisition — a final offer that will discuss condemnation potential will be sent
to the remaining three land owners in early July. A final recommendation will be
presented to management for approval on whether to change designs or condemn the
remaining property in late July.

e General CCP Projects
o Study by PE and GAI has been completed in final draft form that identifies very conceptual
cost to comply with EPA options of CCP storage. Range of cost is $700 - $1,100 million and
is dependent on Subpart C or Subpart D final ruling. These costs do not include potential
additional landfill cost at Mill Creek, Green River, or conversion of Brown ATB to Landfill.
These cost have been included in PE’s 2011 MTP draft.
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E.W. Brown Ash Pond Project
o E.W.Brown Starter Dike
= Safety — (0) Recordable
» Schedule/Execution:
¢ Contract work remains under suspension except for rock embankment
placement, dust control, and general site maintenance.
e 95% of exposed ash has been covered with either straw mats or filter fabric as
dust control.
¢ Rock placement continued on the West and South Embankments.
= Budget - NTR
= Contract Disputes/Resolution: NTR
= Issues/Risk — Summit was given notice to suspend all work except rock placement
and some minor activities beginning July 6™ until further notice.

o E.W. Brown Aux Pond 900’

= Schedule/Execution:
e Installation of erosion and sediment control measures.
e Topsoil stockpiles were relocated.
e Began rock embankment blasting at the Houp Property.

=  Budget - NTR

= Contract Disputes/Resolution — NTR

=  TIssues/Risk — NTR

SO3 Mitigation (Mill Creek 3, Mill Creek 4, Brown 3, Ghent)
o Safety - NTR
o Schedule/Execution:

=  RFP for MC3, MC4, BR3 and GH2 released June 29 to URS, Nol-Tek, UCC,
FLsmidth, ClydeBergemann, and BCSI. Pre-bid meetings scheduled at sites July 7 &
8 with bids due July 20 unless extension are granted.

* RFP addendum being prepared to include bid request for wet systems on all four
Ghent units as part of the work on Ghent NOV.

=  MC 4 tests by E.ON Engineering published.

»  MC 3 testing performed for one week with ADA/Breen. Initial results include 8 ppm
and 2.3 ppm at the stack; however, significant ESP issues occurred during the test
period. ESP issues are being assessed to see if there is a relationship to the testing or
if sections tripped due to high hopper levels.

o Other — Visited IPL Harding Station with Vincent Forcellini and Brad Pabian. They have
URS’s SBS Injection System on one unit.

SO3 Mitigation (Ghent)
o Met with EPA in Atlanta to discuss the NOV issue on June 29 - E.ON technical action items
to respond by mid July.

o GH2 testing postponed until the “permanent” temporary system is installed by the plant.

Preparing a test plan and schedule for MgO injection at GH4.

o Ghent station is currently installing the “permanent” temporary system from Nol-Tek with
operation expected around July Sth.

O
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o B&V draft of SAM testing difficulties white paper received.

B&YV draft of SAM calculations at Ghent Units received.

o Emissions Monitoring Inc. (Jim Peeler) has published a white paper on CEMS/Compliance
Monitoring Testing.

o

o NBUI1 and Other Generation Development
o LFG
= Second Landfill Gas Sample Result received.
* LFG Technologies is planning visits to the landfills in July.
o NBU CR — HDR updated estimate received. Layout and landfill issues assessed. Gas pipeline
issues assessed. Water balance issues assessed. On schedule for late July report draft.
o Biomass — Black and Veatch submitted draft of Co-Firing Early Estimates and Level I
Schedule for MTP purposes. They are progressing with Vista models. On schedule for early
August report draft.
o FutureGen — NTR

e General

o Impoundment Integrity Program — PE is transitioning this to Generation Services.

o Environmental Scenario Planning — The review and refinement of the draft B&V report
continues relative to scopes and cost. Plans are underway to extend the B&V contract to
begin discussing various scenarios for compliance with upcoming environmental air
regulations.

o Alstom Master Agreement- Negotiations continue and progressing towards a final agreement
in July.

Metrics

Contractor Recordable Incident Rate

Rolling 12 months
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Upcoming PWT Needs:

1. Award of the BR3 HWRS to Alstom will need approval in July IC meeting.
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

2. Decision to convert TC’s GSP to a composite liner or maintain current plan. Changing design
and implementation now versus later is significantly less expensive and less disruptive to station
operations than waiting until after the pond is placed into service. A recommendation from PE
and the station will be presented to officers within ES the week after July 4™

3. Decision to convert Brown’s Main Pond to a landfill. Changing direction now before the Main
Pond is placed into service is showing to be least cost and least disruptive to station operations.
A recommendation from PE and the station will be presented to officers within ES by mid-July.

Staffing
1. Significant statfing increases in PE will be required to manage the current slate of projects in

PE’s draft 2011 MTP.
2. Philip Imber has submitted for two Manager postings outside of ES.
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

From: Straight, Scott

To: Garrett, Chris; Hudson, Rusty

CC: Kuhl, Megan

Sent: 7/29/2010 10:26:59 AM

Subject: RE: Next level of Environmental engineering
Chris,

Yes, we would expect to incorporate the study(s) results into a revised MTP in September.

From: Garrett, Chris

Sent: Thursday, July 29, 2010 10:18 AM

To: Hudson, Rusty

Cc: Kuhl, Megan; Straight, Scott

Subject: RE: Next level of Environmental engineering

Yes, we can send this via email vote. Would we expect to incorporate the results into the MTF given the timing of the
studies?
Thank you,

Chris

From: Hudson, Rusty

Sent: Thursday, July 29, 2010 10:07 AM

To: Garrett, Chris

Cc: Kuhl, Megan; Straight, Scott

Subject: Next level of Environmental engineering

Chris, in order to do the next level of engineering for the expected environmental air regs, PE is looking to contract
with Black and Veatch for about $2m. This level of engineering will further define the best options available for
compliance, including looking at options other than a complete re-build of the Mill Creek FGD's. In order to get the
study completed for Mill Creek in August and Ghent in September, Scott would need to release the work as soon as
possible. This work will lead to providing us with refined numbers to the current $4.1B estimated on the air side. |
wanted to see if this is something we could consider for an electronic vote as early as next week. | have confirmed
with Property Accounting that given the high probability that capital work will ultimately be required, they are okay with
charging this work and future engineering work to capital. Rusty
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

From:

To:

Sent:
Subject:
Attachments:

Imber, Philip

Straight, Scott

7/29/2010 11:41:49 AM

PE's Bi-Weekly Update of 7-29-10 pai comment.docx
PE's Bi-Weekly Update of 7-29-10 pai comment.docx
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

Energy Services - Bi-Weekly Update
July29, 2010
PROJECT ENGINEERING

KU SOx

o Safety — Nothing new to report (NTR).
o Auditing — Internal Auditing has issued the final draft of the Brown FGD audit with zero
significant findings.
o Schedule/Execution:
=  Ghent
e Chimney Coatings — Testing of the coating application remain.
SCR/FGD Icing Siding — Installation nearing completion.
Unit 4 ID Fans — On plan for fall 2010 install. Fluor mobilizing to the site.
Chimney Capping — Work to begin July 6th.
Elevators- Bids higher than anticipated but within budget. New schedules and
higher cost being accounted for in the 2011 MTP.
e Brown
e The FGD continues to operate very well.
e E.W. Brown Gypsum Dewatering Facility
e Commissioning nearing completion, the system is running.
e Facility operation contract bid reviews ongoing.
e E W. Brown Gypsum Lab
e Construction almost complete.
o Budget - NTR.
Contract Disputes/Resolution - NTR
o Issues/Risks - NTR

@]

TC2

o Safety - NTR

Permitting — NTR

Auditing — NTR

Schedule/Execution:

=  Bechtel EPC — TC2 achieved 50% load Jun 15th. Bechtel has experienced

significant combustion issues that have resulted in significant damage to about
half of the 30 burners. The Root Cause Analysis (RCA) has not been issued
but Doosan claims the Dodge Hill coal has a high Free Swelling Index,
meaning the coal becomes plastic as it burns resulting in heavy slagging in the
burner. It appears likely that we will have to resume commissioning on an
alternate fuel while Doosan redesigns the burners for our fuel box post
commissioning or until Bechtel changes to another vendor’s burners.
Bechtel’s anticipates restarting the wunit mid-August with a new
substantial completion date of Oct 8. This impact to commissioning was
communicated through a formal letter to KYPSC.

o Budget — NTR

o Contract Disputes/Resolution:
= Bechtel FM Claims — Parked at the present time by both parties.

o O O
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

o Issues/Risk:
= Delivery of the new burners, design of the DBEL burners for our coal specification,
remaining commissioning beyond the 50% load achieved to date.

Brown 3 SCR

o Schedule/Execution — NTR
Permitting — waiting on permit to construct pending resolution of SAM with KYDAQ.
Engineering — proceeding as planned to support the spring 2012 in-service.
Budget - NTR
Contracting — authorization to award the Hot Water Recirc contract to Alstom planned for the
July IC meeting.
Issues/Risk — CERAM Warranty issues are still outstanding; meeting scheduled for Aug. 5
for further discussion.

o O O O

O

Ohio Falls Rehabilitation
o Schedule/Execution — Working towards finalizing a schedule with Voith Hydro that supports
all units being completed by the end of 2014. PE is investigating being able to de-water two
units simultaneously to gain schedule float.
o Permitting - NTR
o Engineering/General:
= Reviewing Voith updated scope for rehabilitation minus automation.
=  Working with power marketing group on interconnection issues regarding unit testing
and commercial dates.
= Reviewing Historic Preservation and Maintenance Plan developed in 2008,
o Budget:
= Total roll up of estimate to complete work under a lump sum to Voith Hydro is
essentially at 2010 MTP values. PE continues to assemble pricing for work outside
hydro vendor scope. Revised project sanction planned for July/August IC meeting
along with award of remaining runners to Voith through a separate PO while the lump
sum contract is negotiated and drafted for a August/September IC meeting.
o Contracting:
» Negotiations with Voith ramping up to wrap all existing contracts and purchase
orders into a single Lump Sum contract.
o Issues/Risk
= Release of third unit runner to Voith is required in August to maintain schedule.
» The tentative schedule for completion of all units by late 2014 is highly dependent on
year-round dewatering.

Mill Creek Limestone Project
o Safety - NTR
o Auditing - NTR
o Permitting - NTR
o Engineering/General
» Meetings continue with station management and URS to move the activities
associated with the project from the Plant to PE.
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

* Scope development for the limestone building extension is underway with the RFQ
being issued to the market within the next few weeks.
= Working with URS to procure long lead time equipment such as the verti-mill.
o Budget
= AIP development in progress.
= Revised cash flow reflected in 2011 MTP
o Contracting - NTR
o Issue/Risk - NTR

e Cane Run CCP Project
o Permitting
= 404/401 and Landfill Permit applications remain under review by the agencies.
Preparing to respond to comments on the 404 and Landfill Permit applications. To
date permitting process has gone well.
o Engineering
* Finalization of construction drawings are on hold until the KYDWM has completed
their initial review.
* Transmission working towards relocation of the 69kV line.
o Budget — NTR
o Contract Disputes/Resolution — NTR
o Issues/Risk — NTR

e Trimble Co. Barge Loading/Holcim
o PE notified to re-start engineering and procurement activities due to negotiations with
Holcim being resumed.

e TC CCP Project — BAP/GSP
o Schedule/Execution:
= Dewatering of the Gypsum Storage Pond was recently completed to allow
investigation of existing clay liner thickness and permeability.

o Budgeting — The additional $1.5m net against a project sanction of $25m net to fund
modifying the GSP liner system to meet anticipated future regulations will require IC
approval and a revised AIP.

o Engineering:

= Performing a study on the GSP clay liner originally installed to compare against
potential new regulations. Path forward is to utilize the existing clay liner as part of a
composite liner system to meet proposed new regulations before the pond is placed
into service.
= A repair strategy for the BAP is being developed in response to the EPA Inspection in
June 2009.
o Permitting — NTR
Contract Disputes/Resolution — NTR
o Issues/Risk

»  Weather remains the biggest risk. The contractor has submitted a request for

adjustments to the LDs due to the weather delays from the wet winter and spring.

O
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

* PE is developing plans to expedite the completion of the GSP and/or South Dike to
help mitigate the high water elevations in the BAP.

e TC CCP Project — Landfill

o Schedule/Execution - NTR

o Budgeting - NTR

o Engineering — The Detailed Engineering RFP has been issued and bidders are preparing
proposals with bids due in early July.

o Permitting — Negotiations continue with USFWS on the resolution of the Indiana Bat issue.
Recent testing on the IN bat was completed with a single finding. Work continues on the
development of the 401/404 Permits for an August/September submittal.

o Contract Disputes/Resolution — NTR

o Issues/Risk — NTR

e Ghent CCP Projects - Landfill

o Schedule/Execution — NTR

o Budget — Conceptual Engineering on the CCP transport systems has resulted in a refined
estimate that is significantly over the original amount included in the project ECR filings. PE
will continue working with B&V and station management through the 2011 MTP
development to refine the scope and reduce the cost impact.

o Engineering — Detailed Engineering of gypsum fines and Conceptual Engineering on CCP
transport for landfill continues with Black & Veatch. Procurement activities for the gypsum
fines project are in progress.

o Permitting — All permit applications have been made. Project Engineering is working with
the various agencies on minimal questions being asked during the review of the permit
application. Relocation of the impacted cemetery continues with planning with the local
authorities and the cemetery where the remains will be relocated.

o Contract Disputes/Resolution — NTR

o Issues/Risk:

* Land Acquisition — a final offer that will discuss condemnation potential will be sent
to the remaining three land owners in early July. A final recommendation will be
presented to management for approval on whether to change designs or condemn the
remaining property in late July.

e General CCP Projects
o Study by PE and GAI has been completed in final draft form that identifies very conceptual
cost to comply with EPA options of CCP storage. Range of cost is $700 - $1,100 million and
is dependent on Subpart C or Subpart D final ruling. These costs do not include potential
additional landfill cost at Mill Creek, Green River, or conversion of Brown ATB to Landfill.
These cost have been included in PE’s 2011 MTP draft.

e E.W. Brown Ash Pond Project
o Safety - NTR
o Schedule/Execution:
»  Work on Phase I is being suspended until a decision is made on whether to convert
the main pond to a landfill. .
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

* Aux Pond Phase II work awarded to Charah.
o Budget — NTR
Contract Disputes/Resolution - NTR
o Issues/Risk — A decision is required in July on whether to continue with the Main Pond or
convert to a dry landfill. Economics indicate conversion now to be least cost compared to
continuing with pond and then converting once regulations are final.

0]

SO3 Mitigation (Mill Creek 3, Mill Creek 4, Brown 3, Ghent)
o Safety - NTR
o Schedule/Execution:

* Proposals from FP for MC3, MC4, BR3 and GH2 released June 29 to URS, Nol-Tek,
UCC, FLsmidth, ClydeBergemann, and BCSI received July 20.

= Bid review meetings held with all suppliers July 26 & 28.

= Initial team evaluation sheets due COB Friday July 30. Summary discussion meeting
to be set the week of Aug. 2.

* Bid Summary — dry system pricing ranges from $2.2 to $6.3M per system with
numerous clarifications and further engineering to be performed and evaluated.
Meaningful pricing not submitted for the wet system.

e URS - only offered core technology equipment, no BOP, no construction. 2
ppmv guarantee at the stack with LD to 10% of equipment cost

¢ Nol-Tec — turn-key offer, similar to our existing systems with substantial
upgrades. 2 ppmv guarantee with LD to contract price

e BCSI - turnkey in concept, construction partners not finalized (systems pre-
packaged to minimize on site fabrication). Highly redundant process, similar
to our existing systems with upgrades. 1.9 ppmv guarantee with LD to
contract price

e UCC — turnkey, system designed to minimize cost at every point, 1 ppmv
guarantee offered with LD to contract price. Based on our experience their
proposal is not a technically sound offer.

e FLS —turnkey, we are not familiar with the construction partners, 5 ppmv
guarantee with LD to 20% contract price

¢ Clyde Bergemann — turnkey system, similar to our existing systems but
equipment is sized small, 3-5 ppmv guarantee (not firm in the discussion) and
not firm on extent of LD.

= All vendors owe further information/clarification by COB Tuesday August 4.

* Path forward to October investment committee is convoluted due to URS submittal.
Planning to pick 1 or 2 dry vendor systems to continue commercial and technical
conformance. Likely hire URS to perform an engineering study to price Ghent 2 (with
common systems sized for all Ghent units).

o .

o Budget — Spending $3M in 2010 is dependent on the procurement process and discussions
surrounding delaying MC work.

o Testing — Contracts need to be placed and test plans need to be prepared on the following:

= Notify Air Quality Services that they will be doing testing from 8/16-8/27 at Brown.

* Notify Clean Air Engineering that they will be doing testing from 8/16-8/27 at Ghent.

= Notify EON Engineering that they will be doing testing from 8/22-9/3 at Ghent.
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

O

e SO3 Mitigation (Ghent)
o Preparing for MgO injection at GH4.

Stoic Calculations for Ghent testing prepared.
B&V reworking SAM calculations for the Ghent Units based on Title V Heat Inputs..
B&V draft BACT analysis submitted and commented by E.ON.
B&V requested to prepare two more documents:

= BACT based on 2005 RBLC database for emissions limits

= Technology choice based on a 5 ppmv requirement

o O O O

e NBUI1 and Other Generation Development

o LFG
= Landfill Gas Sample Result completed — final sample report outstanding.
* LFG Technologies completed landfill visits.
* Draft report expected week of August 2.

o NBU CR - Complete draft of documents submitted July 20. E.ON comments submitted July

28. Final draft expected week of August 2.

o Biomass —
= Complete draft report from B&V due the week of August 2.
= Moore Ventures completed a fuel analysis assessment.

o CCS 100 MW Project — Prepared a SOW and RFP for study work regarding a
DOE/State/E.ON project. Submitted comment to presentation to DOE. Project will not get
funding for a 2016 100 MW project — as such internal work ceased prior to releasing RFP to
Bechtel, Fluor, Battelle, and EPRI.

o FutureGen — NTR

e General
o Impoundment Integrity Program — PE is transitioning this to Generation Services.
o Environmental Scenario Planning — The review and refinement of the draft B&V report
continues relative to scopes and cost.
o Alstom Master Agreement- Negotiations continue and progressing towards a final agreement
in July.

Metrics
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

Contractor Recordable Incident Rate
Rolling 12 months
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Upcoming PWT Needs:

1. Award of the BR3 HWRS to Alstom will need approval in July IC meeting.

2. Decision to convert TC’s GSP to a composite liner or maintain current plan. Changing design
and implementation now versus later is significantly less expensive and less disruptive to station
operations than waiting until after the pond is placed into service. A recommendation from PE
and the station will be presented to officers within ES the week after July 4™

3. Decision to convert Brown’s Main Pond to a landfill. Changing direction now before the Main
Pond is placed into service is showing to be least cost and least disruptive to station operations.
A recommendation from PE and the station will be presented to officers within ES by mid-July.

Staffing
1. Significant staffing increases in PE will be required to manage the current slate of projects in

PE’s draft 2011 MTP.
2. Philip Imber to interview for TC Commercial Manger on August 2.
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

From: Heun, Jeff

To: Straight, Scott

CC: Waterman, Bob; Reed, Kathleen

Sent: 7/30/2010 7:26:51 AM

Subject: Bi-Weekly Report

Attachments: PE's Bi-Weekly Update of 7-2-10 RCWa & JBH Comments_28Jul10.docx
Scott,

Attached is the combined update from Bob and I.

Thanks,

Jeffrey B. Heun, P.E.

E.ON U.S.

Project Engineering

Sr Civil Engineer

(502) 627-4525 (Louisville Office)
(859) 367-1254 (Brown Office)
(502) 592-2421 (Mobile)

(502) 217-2678 (FAX)
jeff.heun@eon-us.com
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

Energy Services - Bi-Weekly Update
July2, 2010
PROJECT ENGINEERING

KU SOx

o Safety — Nothing new to report (NTR).
o Auditing — Internal Auditing has issued the final draft of the Brown FGD audit with zero
significant findings.
o Schedule/Execution:
=  Ghent
e Chimney Coatings — Testing of the coating application remain.
SCR/FGD Icing Siding — Installation nearing completion.
Unit 4 ID Fans — On plan for fall 2010 install. Fluor mobilizing to the site.
Chimney Capping — Work to begin July 6th.
Elevators- Bids higher than anticipated but within budget. New schedules and
higher cost being accounted for in the 2011 MTP.
e Brown
e The FGD continues to operate very well.
e E.W. Brown Gypsum Dewatering Facility
e Commissioning nearing completion, the system is running.
e Facility operation contract bid reviews ongoing.
e E W. Brown Gypsum Lab
e Construction almost complete.
o Budget - NTR.
Contract Disputes/Resolution - NTR
o Issues/Risks - NTR

@]

TC2

o Safety - NTR

Permitting — NTR

Auditing — NTR

Schedule/Execution:

=  Bechtel EPC — TC2 achieved 50% load Jun 15th. Bechtel has experienced

significant combustion issues that have resulted in significant damage to about
half of the 30 burners. The Root Cause Analysis (RCA) has not been issued
but Doosan claims the Dodge Hill coal has a high Free Swelling Index,
meaning the coal becomes plastic as it burns resulting in heavy slagging in the
burner. It appears likely that we will have to resume commissioning on an
alternate fuel while Doosan redesigns the burners for our fuel box post
commissioning or until Bechtel changes to another vendor’s burners.
Bechtel’s anticipates restarting the wunit mid-August with a new
substantial completion date of Oct 8. This impact to commissioning was
communicated through a formal letter to KYPSC.

o Budget — NTR

o Contract Disputes/Resolution:
= Bechtel FM Claims — Parked at the present time by both parties.

o O O
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

o Issues/Risk:
= Delivery of the new burners, design of the DBEL burners for our coal specification,
remaining commissioning beyond the 50% load achieved to date.

e Brown 3 SCR
o Schedule/Execution — NTR
Permitting — waiting on permit to construct pending resolution of SAM with KYDAQ.
Engineering — proceeding as planned to support the spring 2012 in-service.
Budget - NTR
Contracting — authorization to award the Hot Water Recirc contract to Alstom planned for the
July IC meeting.
o Issues/Risk — NTR

o O O O

e Ohio Falls Rehabilitation
o Schedule/Execution — Working towards finalizing a schedule with Voith Hydro that supports
all units being completed by the end of 2014. PE is investigating being able to de-water two
units simultaneously to gain schedule float.
o Permitting — NTR
o Engineering/General:
= Reviewing Voith updated scope for rehabilitation minus automation.
=  Working with power marketing group on interconnection issues regarding unit testing
and commercial dates.
= Reviewing Historic Preservation and Maintenance Plan developed in 2008.
o Budget:
= Total roll up of estimate to complete work under a lump sum to Voith Hydro is
essentially at 2010 MTP values. PE continues to assemble pricing for work outside
hydro vendor scope. Revised project sanction planned for July/August IC meeting
along with award of remaining runners to Voith through a separate PO while the lump
sum contract is negotiated and drafted for a August/September IC meeting.
o Contracting:
= Negotiations with Voith ramping up to wrap all existing contracts and purchase
orders into a single Lump Sum contract.
o Issues/Risk
= Release of third unit runner to Voith is required in August to maintain schedule.
=  The tentative schedule for completion of all units by late 2014 is highly dependent on
year-round dewatering.

e Mill Creek Limestone Project
o Safety - NTR
o Auditing - NTR
o Permitting - NTR
o Engineering/General
= Meetings continue with station management and URS to move the activities
associated with the project from the Plant to PE.
=  Scope development for the limestone building extension is underway with the RFQ
being issued to the market within the next few weeks.
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

*  Working with URS to procure long lead time equipment such as the verti-mill.
o Budget

= AIP development in progress.

= Revised cash flow reflected in 2011 MTP
o Contracting - NTR
o Issue/Risk - NTR

e Cane Run CCP Project
o Permitting
= 404/401 and Landfill Permit applications remain under review by the agencies.
Preparing to respond to comments on the 404 and Landfill Permit applications. To
date permitting process has gone well.

o Engineering
* Finalization of construction drawings are on hold until the KYDWM has completed
their initial review.
= Meeting with the Plant and the engineer to discuss a reduced scope landfill that would
facilitate the construction of a CCGT.
* Transmission working towards relocation of the 69kV line.
o Budget — NTR
o Contract Disputes/Resolution — NTR
o Issues/Risk — NTR

e Trimble Co. Barge Loading/Holcim
o PE notified to re-start engineering and procurement activities due to negotiations with
Holcim being resumed.
o Working with UCC to update their equipment and material pricing.

o TC CCP Project — BAP/GSP
o Schedule/Execution:
»  Gypsum Storage Pond is being prepared for the installation of the Flexible Membrane
Liner (FML) and a Geosynthetic Clay Liner (GCL) scheduled to begin within the
next 2 to 4 weeks.
=  Work continues on the fill placement and mechanically stabilized earth (MSE) wall
for the north, south, and west dikes.
=  Work has begun on both Emergency Spillways.
=  Working continues on the fiberglass piping for the project
o Budgeting — The additional $1.5m net against a project sanction of $25m net to fund
modifying the GSP liner system to meet anticipated future regulations will require IC
approval and a revised AIP.
o Engineering:
= Performing a study on the GSP clay liner originally installed to compare against
potential new regulations. Path forward is to utilize the existing clay liner as part of a
composite liner system to meet proposed new regulations before the pond is placed
into service.
= A repair strategy for the BAP is being developed in response to the EPA Inspection in
June 2009.
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

o Permitting — NTR
o Contract Disputes/Resolution — NTR
o Issues/Risk
=  Weather remains the biggest risk. The contractor has submitted a request for
adjustments to the LDs due to the weather delays from 2009 and the wet winter and
spring in 2010.
» PE is developing plans to expedite the completion of the GSP and/or South Dike to
help mitigate the high water elevations in the BAP.

e TC CCP Project — Landfill

o Schedule/Execution - NTR

o Budgeting - NTR

o Engineering — The Detailed Engineering RFPs were received on Friday, 09Jul10. Three
proposals were received. Proposal review is in progress.

o Permitting — A meeting was held with USFWS on 27Jul10 concerning the resolution of the
Indiana Bat issue. Anabat (acoustical) Testing on the Phase I (July) for the Indiana Bat is
being concluded during the week of 26Jul10. Only two “hits” were recorded. Work
continues on the development of the 401/404 Permits for Fall 2010 submittal.

o Contract Disputes/Resolution — NTR

o Issues/Risk — NTR

e Ghent CCP Projects - Landfill

o Schedule/Execution — NTR

o Budget — Conceptual Engineering on the CCP transport systems has resulted in a refined
estimate that is significantly over the original amount included in the project ECR filings. PE
will continue working with B&V and station management through the 2011 MTP
development to refine the scope and reduce the cost impact.

o Engineering — Detailed Engineering of gypsum fines continues with Black & Veatch. Bids
have been received and currently under review for the CCP transport Detailed Design.
Procurement activities for the gypsum fines project are in progress. Detailed Engineering
for the Landfill is focusing on completion of construction drawings.

o Permitting — All permit applications have been made. Project Engineering is working with
the various agencies on minimal questions being asked during the review of the permit
application. Relocation of the impacted cemetery continues with planning with the local
authorities and the cemetery where the remains will be relocated.

o Contract Disputes/Resolution — NTR

o Issues/Risk:

* Land Acquisition — a final offer that will discuss condemnation potential will be sent
to the remaining three land owners in early July. A final recommendation will be
presented to management for approval on whether to change designs or condemn the
remaining property in late July.

e General CCP Projects
o Study by PE and GAI has been completed in final draft form that identifies very conceptual
cost to comply with EPA options of CCP storage. Range of cost is $700 - $1,100 million and
is dependent on Subpart C or Subpart D final ruling. These costs do not include potential
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

additional landfill cost at Mill Creek, Green River, or conversion of Brown ATB to Landfill.
These cost have been included in PE’s 2011 MTP draft.

e E.W. Brown Ash Pond Project
o Safety - NTR
o Schedule/Execution:
=  Work on Phase I is being suspended until a decision is made on whether to convert
the main pond to a landfill.
*  Working on evaluation and recommendation paper for the main pond conversion
from a pond to a landfill .
* Aux Pond Phase II work awarded to Charah.
o Budget - NTR
Contract Disputes/Resolution - NTR
o Issues/Risk — A decision is required in July on whether to continue with the Main Pond or
convert to a dry landfill. Economics indicate conversion now to be least cost compared to
continuing with pond and then converting once regulations are final.

@)

e SO3 Mitigation (Mill Creek 3, Mill Creek 4, Brown 3, Ghent)
o Safety - NTR
o Schedule/Execution:

=  RFP for MC3, MC4, BR3 and GH2 released June 29 to URS, Nol-Tek, UCC,
FLsmidth, ClydeBergemann, and BCSI. Pre-bid meetings scheduled at sites July 7 &
8 with bids due July 20 unless extension are granted.

= RFP addendum being prepared to include bid request for wet systems on all four
Ghent units as part of the work on Ghent NOV.

=  MC 4 tests by E.ON Engineering published.

»  MC 3 testing performed for one week with ADA/Breen. Initial results include 8 ppm
and 2.3 ppm at the stack; however, significant ESP issues occurred during the test
period. ESP issues are being assessed to see if there is a relationship to the testing or
if sections tripped due to high hopper levels.

o Other — Visited IPL Harding Station with Vincent Forcellini and Brad Pabian. They have
URS’s SBS Injection System on one unit.

e SO3 Mitigation (Ghent)
o Met with EPA in Atlanta to discuss the NOV issue on June 29 - E.ON technical action items
to respond by mid July.
o GH2 testing postponed until the “permanent” temporary system is installed by the plant.
Preparing a test plan and schedule for MgO injection at GH4.
o Ghent station is currently installing the “permanent” temporary system from Nol-Tek with
operation expected around July 9th.
o B&YV draft of SAM testing difficulties white paper received.
B&V draft of SAM calculations at Ghent Units received.
o Emissions Monitoring Inc. (Jim Peeler) has published a white paper on CEMS/Compliance
Monitoring Testing.

0]

O

e NBUI1 and Other Generation Development

LGE-KU-00008131



Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

o LFG
* Second Landfill Gas Sample Result received.
» LFG Technologies is planning visits to the landfills in July.

o NBU CR - HDR updated estimate received. Layout and landfill issues assessed. Gas pipeline
issues assessed. Water balance issues assessed. On schedule for late July report draft.

o Biomass — Black and Veatch submitted draft of Co-Firing Early Estimates and Level I
Schedule for MTP purposes. They are progressing with Vista models. On schedule for early
August report draft.

o FutureGen — NTR

e General
o Impoundment Integrity Program — PE is transitioning this to Generation Services.
o Environmental Scenario Planning — The review and refinement of the draft B&V report
continues relative to scopes and cost.
o Alstom Master Agreement- Negotiations continue and progressing towards a final agreement
in July.

Metrics

Contractor Recordable Incident Rate
Rolling 12 months
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Upcoming PWT Needs:

1. Award of the BR3 HWRS to Alstom will need approval in July 1C meeting.

2. Decision to convert TC’s GSP to a composite liner or maintain current plan. Changing design
and implementation now versus later is significantly less expensive and less disruptive to station
operations than waiting until after the pond is placed into service. A recommendation from PE
and the station will be presented to officers within ES the week after July 4™

3. Decision to convert Brown’s Main Pond to a landfill. Changing direction now before the Main
Pond is placed into service is showing to be least cost and least disruptive to station operations.
A recommendation from PE and the station will be presented to officers within ES by mid-July.
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Staffing
1. Significant staffing increases in PE will be required to manage the current slate of projects in

PE’s draft 2011 MTP.
2. Philip Imber has submitted for two Manager postings outside of ES.
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From: Saunders, Eileen

To: Straight, Scott; Clements, Joe

Sent: 7/30/2010 11:18:04 AM

Subject: B&V IC Paper and SSA

Attachments: B& B Sole Source Authorization (7-30-10).doc; Investment Proposal for Investment Committee

(7-30-10).docx

Scott and Joe,

Please see the enclosed documents and modify as needed. Also, please check the signature page to see if the
appropriate people are included.

Thanks,

Eileen
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SOLE SOURCE AUTHORIZATION

DATE

Purchase Order /Contract No.

Requisition No.

Estimated cost: . $2 M (Includes 20% Contingency)

Vendor/Contractor Black and Veatch

This is to certify that two or more competitive quotations were not solicited or received for the above-
referenced Contract or Purchase Order for the following rcason:

__Single source item or service as designated by Proponent.
__Single source caused by lack of two or more acceptable sources of supply.
_ Emergency requirement, time not permitting two or more quotations.
__ Proprietary item.
_ X Sole source item.
__ Other (explain)
Justifications:

See Attached Investment Committee Paper

Requester Eileen Lamar Saunders

Authority levels are up to $30,000 Manager, up to $150,000 Director, up to $500,000 Vice President, up
to $1 million Senior Officer, and over, $1 million Chief Executive Officer.

Manager Gen. Mgr./Director
Vice President Sr. Officer
Chief Executive Officer

Form SD 811
Rev. 5/16/01
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Investment Proposal for Investment Committee

Project Name: Environmental Compliance - Air {(Phase Il)
Total Expenditures: S2M

Project Number: 118164 (KU) / 118169 (LG&E)

Business Unit/Line of Business: Project Engineering/ Energy Service
Prepared/Presented By: Eileen Saunders/Scott Straight

Executive Summary

In May of 2010, Project Engineering was asked to investig i i ial impacts of
d and given
four to six weeks to provide Project Engineering with a high leve sits, data
collection from the plants and industry experiencél As&me e | effort, approximately $4
billion (escalated) of additions and retrofits wele identified a: i ios for bringing the fleet

high-level air quality technology péi N i >r'to develop a facility-specific
i { iy cost estimate for selected air quality

final units (Brown)'f April, 2011.

Recommendation

Considering the speed of whi Rthe initial study was conducted, it is important to refine the
recommendations by engaging in focused engineering study that will produce a more realistic view of
what technology should be constructed and associated costs. Initiating the Mill Creek study is especially
critical as the recommendations for those units represent half of the overall cost impact identified in

Phase .

It is recommended that $2 M of capital funding be approved for the sole source hiring of Black and
Veatch to assist Project Engineering and Station Management in developing an air control budgetary
cost estimate. Black and Veatch conducted the initial study and will keep their original team in place to
gain efficiencies for the Phase Il work.
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Eileen Saunders

Manager, Major Capital Projects

Rusty Hudson

Director, Energy Services Accounting/Budget

Ralph Bowling

VP- Generation

Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

Scott Straight

Director, Project Engineering

n. Services

Paul Thompson

SVP-Energy Services
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From: Clements, Joe

To: Saunders, Eileen; Straight, Scott

Sent: 7/30/2010 12:32:59 PM

Subject: Investment Proposal for Investment Committee (7-30-10).docx
Attachments: Investment Proposal for Investment Committee (7-30-10).docx

See my edits for consideration
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Investment Proposal and Sole Source Contracting Proposal for Investment Committee

Project Name: Environmental Compliance - Air {(Phase Il)
Total Expenditures: S2M

Project Number: 118164 (KU) / 118169 (LG&E)

Business Unit/Line of Business: Project Engineering/ Energy Service
Prepared/Presented By: Eileen Saunders/Scott Straight

Executive Summary

proposed fordhe Mill Creekx 5-“The work for each facility will be staggered
with the MillCr ' ing fi r work product continuity purposes, it is proposed herein

constructability of the optia orth by Black and Veatch. Phase Il Project Timeline

If approved Phase Il work will commence e in August, 2010 and be complete by April, 2011.
Recommendation

Considering the speed of which the Phase | study was conducted, it is important to refine the
recommendations by engaging in a focused engineering study that will produce a more realistic view of
what technology should be constructed and associated costs. Initiating the Mill Creek study is especially
critical as the recommendations for those units represent half of the overall cost impact identified in
Phase I.
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It is recommended that $2 M of capital funding be approved for (I) the sole source hiring of Black and
Veatch ;and (ii) internal labor and expenses of Project Engineering, Station Management and other
participating departments ; and (iii) the potential use of other external engineering firms in developing
an air control budgetary cost estimate. The Phase Il funding will be allocated from the XXX project and
will be accounted for in the 2011 MTP.

Eileen Saunders Scott Straight

Manager, Major Capital Projects Director, Project Engineering

Rusty Hudson Voyles

Director, Energy Services Accounting/Budget: nsmission/Gen. Services

Paul Thompson

SVP-Energy Services
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From: Saunders, Eileen

To: Straight, Scott

CC: Clements, Joe

Sent: 7/30/2010 12:59:07 PM

Subject: Investment Proposal for Investment Committee (7-30-10) (3).docx
Attachments: Investment Proposal for Investment Committee (7-30-10) (3).docx
Scott,

This version includes combined changes from Joe and |. Please see the highlighted area to add your input on where
the funding for the project will come from for this work.

Thank you,

Eileen
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Investment Proposal and Sole Source Contracting Proposal for Investment Committee

Project Name: Environmental Compliance - Air {(Phase Il)
Total Expenditures: S2M

Project Number: 118164 (KU) / 118169 (LG&E)

Business Unit/Line of Business: Project Engineering/ Energy Service
Prepared/Presented By: Eileen Saunders/Scott Straight

Executive Summary

additions and retrofits were identified as possib
the projected standards.

Approval of this investment/con

estimating effort that.will provide ty-specific projee pition consisting of conceptual designs

ir quality controftechnologies. The Phase Il scope is

wn facilities. The work for each facility will be staggered

and budgetagy ¢

proposeddor
with the Ml g first. rk product continuity purposes, it is proposed herein
e and material not to exceed sole source contract,
1gency). Black and Veatch will keep their original team in place to

to award t
with a value O (plus 20 % co

“the Phase Il work.

gain efficiencies fe

The remainder of the inyes g will cover costs of internal labor and expenses and the use of
other external engineering

constructability of the option :

ion firms that may be hired to apply their expert opinions of the
at forth by Black and Veatch. Phase Il Project Timeline

If approved Phase Il work will commence e in August, 2010 and be complete by April, 2011.
Recommendation

Considering the speed of which the Phase | study was conducted, it is important to refine the
recommendations by engaging in a focused engineering study that will produce a more realistic view of
what technology should be constructed and associated costs. Initiating the Mill Creek study is especially
critical as the recommendations for those units represent half of the overall cost impact identified in
Phase I.
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It is recommended that $2 M of capital funding be approved for (I) the sole source hiring of Black and
Veatch ;and (ii) internal labor and expenses of Project Engineering, Station Management and other
participating departments ; and (iii) the potential use of other external engineering firms in developing
an air control budgetary cost estimate. The Phase Il funding will be allocated from the XXX project and
will be accounted for in the 2011 MTP.

Eileen Saunders Scott Straight

Manager, Major Capital Projects Director, Project Engineering

Rusty Hudson Voyles

Director, Energy Services Accounting/Budget: nsmission/Gen. Services

Paul Thompson

SVP-Energy Services

LGE-KU-00008143



Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

From: Straight, Scott

To: Thompson, Paul; Voyles, John; Bowling, Ralph; Sturgeon, Allyson; Hudson, Rusty; Hincker, Loren;
Sinclair, David; Schetzel, Doug; Yussman, Eric; Jackson, Fred

CC: Waterman, Bob; Imber, Philip; Lively, Noel; Saunders, Eileen; Gregory, Ronald; Heun, Jeff; Hance,

Chuck; Clements, Joe; Cooper, David (Legal); Jones, Greg; Keeling, Chip; Hendricks, Claudia; Ray,
Barry; O'brien, Dorothy (Dot); Bellar, Lonnie; Blake, Kent

Sent: 7/30/2010 2:51:31 PM
Subject: Project Engineering's ES Bi-Weekly Report - July 30, 2010
Attachments: PE's Bi-Weekly Update of 7-30-10.docx

Scott Straight, P.E.

Project Engineering - E.ON U.S.
Director, Project Engineering
0 (B502)627-2701

F (502)217-2040
scott.straight@eon-us.com
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Energy Services - Bi-Weekly Update
July30, 2010
PROJECT ENGINEERING

e KU SOx
o Safety — Nothing new to report (NTR).
o Auditing — NTR.
o Schedule/Execution:
*  Ghent
Chimney Coatings — Testing of the coating application remain.
SCR/FGD Icing Siding — Installation nearing completion.
Unit 4 ID Fans — An outage kickoff meeting is planned for 8/4/10.
Chimney Capping — Caps placed by helicopter on both chimneys on 7/25/10.
Elevators - Award Recommendation is circulating for signatures.
e Brown
e The FGD continues to operate very well.
¢ E.W. Brown Gypsum Dewatering Facility
e Product to be sent to the facility next week for final commissioning
activity. This was delayed a week due to high ash content in gypsum
stream.
e Facility operation award recommendation being routed for signatures.
e E W. Brown Coal Pile Modification
e Bid received for engineering from MACTEC and PO under development.
e Balance of Project Items
e Paving scope out for bid
o Elevator scope out for bid
o Budget — Slight reduction in the total Brown FGD Program ITC to $408.8m.
Contract Disputes/Resolution - NTR
o Issues/Risks - NTR

@]

o TC2
o Safety - NTR
Permitting — NTR
Auditing — NTR
Schedule/Execution:
= Bechtel EPC — Bechtel has installed new secondary burner air barrels. The
first deliveries of new primary air and core air assemblies have begun to
arrive. We continue to work with Bechtel and Fuels to source an alternate coal
until the permanent burner solution is installed. Bechtel anticipates
restarting the unit mid-August with a new substantial completion date of
10/12/10. This impact to commissioning was communicated through a formal
letter to KYPSC.
o Budget — Minor additions made to MTP to account for staffing through 2011 and for the
recently verbal agreement on FM and EE claim settlement.
o Contract Disputes/Resolution:

o O O
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* Bechtel FM Claims — Verbal agreement on all FM and most EE claims reached.
Written agreement expected within next two weeks.
Issues/Risk:
= Delivery of the new burners, design of the DBEL burners for our coal specification,
remaining commissioning beyond the 50% load achieved to date.

Brown 3 SCR

@]
O

O O O O

Schedule/Execution — NTR

Permitting — Request to KYDAQ for station-wide SAM annual emission limit sent to
KYDAQ on 7/30/10. Permit to construct SCR dependent on agreement with KYDAQ on
SAM limit.

Engineering — proceeding as planned to support the spring 2012 in-service.

Budget - NTR

Contracting — IC approved award of Hot Water Recirc to Alstom in the July IC meeting.
Issues/Risk — NTR

Ohio Falls Rehabilitation

O
O
O

(@]

Schedule/Execution -NTR
Permitting - NTR
Engineering/General:
= Reviewing Voith updated scope for rehabilitation minus automation.
= Reviewing Historic Preservation and Maintenance Plan developed in 2008.
Budget:
= Total roll up of estimate to complete work under a lump sum to Voith Hydro is
essentially at 2010 MTP values. PE continues to assemble pricing for work outside
hydro vendor scope.
= Revised project sanction planned for August IC meeting
Contracting:
= Negotiations with Voith are progressing well. Voith has agreed to defer the need to
issue a PO for the remaining runners pending approval of EPC from IC in August.
Issues/Risk
= Release of third unit runner to Voith is required in August to maintain schedule.
= The tentative schedule for completion of all units by late 2014 is highly dependent on
year-round dewatering.

Mill Creek Limestone Project

O

@]
O
@]

O

Safety - NTR
Auditing - NTR
Permitting - NTR
Engineering/General
* Pre-bid meeting for the building extension work was held at Mill Creek on July 8,
2010 and bids were received July 23, 2010.
*  Working with URS to develop RFQ for long lead equipment.
Budget
= AIP complete.
= Revised cash flow reflected in 2011 MTP
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Contracting — NTR
Issue/Risk — Potential delay in awarding the equipment and engineering for the verti-mills as
the impacts of the new air regulations are being assessed.

e Cane Run CCP Project

O

o O

O

Permitting
= 404/401 and Landfill Permit applications remain under review by the agencies.
Preparing to respond to comments on the 404 and Landfill Permit applications. To
date permitting process has gone well.
Engineering
* Finalization of construction drawings are on hold until the KYDWM has completed
their initial review.
= Meeting with the Plant and the engineer to discuss a reduced scope landfill that would
facilitate the construction of a CCGT.
* Transmission working towards relocation of the 69kV line.
Budget - NTR
Contract Disputes/Resolution — NTR
Issues/Risk — NTR

e Trimble Co. Barge Loading/Holcim

O

@]

PE notified to re-start engineering and procurement activities due to negotiations with
Holcim being resumed.
Working with UCC to update their equipment and material pricing.

e TC CCP Project — BAP/GSP

O

Schedule/Execution:
= Gypsum Storage Pond is being prepared for the installation of the Flexible Membrane
Liner (FML) and a Geosynthetic Clay Liner (GCL) scheduled to begin within the
next 2 to 4 weeks.
*  Work continues on the fill placement and mechanically stabilized earth (MSE) wall
for the north, south, and west dikes.
*  Work has begun on both Emergency Spillways.
=  Working continues on the fiberglass piping for the project
Budgeting — The additional $1.5m net against a project sanction of $25m net to fund
modifying the GSP liner system to meet anticipated future regulations will require 1C
approval and a revised AIP.
Engineering:
= Performing a study on the GSP clay liner originally installed to compare against
potential new regulations. Path forward is to utilize the existing clay liner as part of a
composite liner system to meet proposed new regulations before the pond is placed
into service.
= A repair strategy for the BAP is being developed in response to the EPA Inspection in
June 2009.
Permitting — NTR
Contract Disputes/Resolution — NTR
Issues/Risk
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»  Weather remains the biggest risk. The contractor has submitted a request for
adjustments to the LDs due to the weather delays from 2009 and the wet winter and
spring in 2010.

» PE is developing plans to expedite the completion of the GSP and/or South Dike to
help mitigate the high water elevations in the BAP.

e TC CCP Project — Landfill

o Schedule/Execution - NTR

o Budgeting - NTR

o Engineering — The Detailed Engineering RFPs were received on Friday, 09Jul10. Three
proposals were received. Proposal review is in progress.

o Permitting — A meeting was held with USFWS on 27]Jul10 concerning the resolution of the
Indiana Bat issue. Anabat (acoustical) Testing on the Phase II (July) for the Indiana Bat is
being concluded during the week of 26Jul10. Only two “hits” were recorded. Work
continues on the development of the 401/404 Permits for Fall 2010 submittal.

o Contract Disputes/Resolution — NTR

o Issues/Risk — NTR

e Ghent CCP Projects - Landfill

o Schedule/Execution — NTR

o Budget — Conceptual Engineering on the CCP transport systems has resulted in a refined
estimate that is significantly over the original amount included in the project ECR filings. PE
will continue working with B&V and station management through the 2011 MTP
development to refine the scope and reduce the cost impact.

o Engineering — Detailed Engineering of gypsum fines continues with Black & Veatch. Bids
have been received and currently under review for the CCP transport Detailed Design.
Procurement activities for the gypsum fines project are in progress. Detailed Engineering
for the Landfill is focusing on completion of construction drawings.

o Permitting — All permit applications have been made. Project Engineering is working with
the various agencies on minimal questions being asked during the review of the permit
application. Relocation of the impacted cemetery continues with planning with the local
authorities and the cemetery where the remains will be relocated.

o Contract Disputes/Resolution — NTR

o Issues/Risk:

» Land Acquisition — a final offer that will discuss condemnation potential will be sent
to the remaining three land owners in early July. A final recommendation will be
presented to management for approval on whether to change designs or condemn the
remaining property in late July.

e General CCP Projects
o Study by PE and GAI has been completed in final draft form that identifies very conceptual
cost to comply with EPA options of CCP storage. Range of cost is $700 - $1,100 million and
is dependent on Subpart C or Subpart D final ruling. These costs do not include potential
additional landfill cost at Mill Creek, Green River, or conversion of Brown ATB to Landfill.
These cost have been included in PE’s 2011 MTP draft.
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e E.W. Brown Ash Pond Project
o Safety - NTR
o Schedule/Execution:
=  Work on Phase I is being suspended until a decision is made on whether to convert
the main pond to a landfill.
=  Working on evaluation and recommendation paper for the main pond conversion
from a pond to a landfill .
*  Aux Pond Phase II work awarded to Charah.
o Budget — NTR
Contract Disputes/Resolution - NTR
o Issues/Risk — A decision is required in July on whether to continue with the Main Pond or
convert to a dry landfill. Economics indicate conversion now to be least cost compared to
continuing with pond and then converting once regulations are final.

O

e E.W. Brown Ash Pond Project
o E.W.Brown Starter Dike
= Safety — (0) Recordable
»  Schedule/Execution:
¢ Contract work remains under suspension except for rock embankment
placement, dust control, and general site maintenance.
e 95% of exposed ash has been covered with either straw mats or filter fabric as
dust control.
¢ Rock placement continued on the West and South Embankments.
= Budget - NTR
= Contract Disputes/Resolution: NTR
= Issues/Risk — Summit was given notice to suspend all work except rock placement
and some minor activities beginning July 6™ until further notice.

o E.W. Brown Aux Pond 900°

= Schedule/Execution:
e Installation of erosion and sediment control measures.
e Topsoil stockpiles were relocated.
e Began rock embankment blasting at the Houp Property.

= Budget — NTR

= Contract Disputes/Resolution — NTR

= Issues/Risk — NTR

e SO3 Mitigation (Mill Creek 3, Mill Creek 4, Brown 3, Ghent)
o Safety - NTR
o Schedule/Execution:
= Proposals for MC3, MC4, BR3 and GH2 released June 29 to URS, Nol-Tek, UCC,
FLsmidth, ClydeBergemann, and BCSI received July 20.
= Bid review meetings held with stations and all suppliers July 26 & 28.
* Initial team evaluation sheets due COB Friday July 30. Summary discussion meeting
to be set the week of Aug. 2.
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* Bid Summary — dry system pricing ranges from $2.2 to $6.3M per system with
numerous clarifications and further engineering to be performed and evaluated.
Meaningful pricing not submitted for the wet system.

e URS - only offered core technology equipment, no BOP, no construction. 2
ppmv guarantee at the stack with LD to 10% of equipment cost

¢ Nol-Tec — turn-key offer, similar to our existing systems with substantial
upgrades. 2 ppmv guarantee with LD to contract price

e BCSI - turnkey in concept, construction partners not finalized (systems pre-
packaged to minimize on site fabrication). Highly redundant process, similar
to our existing systems with upgrades. 1.9 ppmv guarantee with LD to
contract price

e UCC — turnkey, system designed to minimize cost at every point, 1 ppmv
guarantee offered with LD to contract price. Based on our experience their
proposal is not a technically sound offer.

e FLS —turnkey, we are not familiar with the construction partners, 5 ppmv
guarantee with LD to 20% contract price

e Clyde Bergemann — turnkey system, similar to our existing systems but
equipment is sized small, 3-5 ppmv guarantee (not firm in the discussion) and
not firm on extent of LD.

= All vendors owe further information/clarification by COB Tuesday August 4.

= Path forward to October investment committee is convoluted due to URS submittal.
Planning to pick 1 or 2 dry vendor systems to continue commercial and technical
conformance. Likely hire URS to perform an engineering study to price Ghent 2 (with
common systems sized for all Ghent units).

o Budget — Spending $3M in 2010 is dependent on the procurement process and discussions
surrounding delaying MC work.
o Testing — Contracts need to be placed and test plans need to be prepared on the following:

= Notify Air Quality Services that they will be doing testing from 8/16-8/27 at Brown.

* Notify Clean Air Engineering that they will be doing testing from 8/16-8/27 at Ghent.

=  Notifty EON Engineering that they will be doing testing from 8/22-9/3 at Ghent.

SO3 Mitigation (Ghent)
o Preparing for MgO injection at GH4.
Stoic Calculations for Ghent testing prepared.
B&V reworking SAM calculations for the Ghent Units based on Title V Heat Inputs..
B&V draft BACT analysis submitted and commented by E.ON.
B&V requested to prepare two more documents:
= BACT based on 2005 RBLC database for emissions limits
=  Technology choice based on a 5 ppmv requirement

0 O O O

NBU1 and Other Generation Development
o LFG
= Landfill Gas Sample Result completed — final sample report outstanding.
* LFG Technologies completed landfill visits.
» Draft report expected week of August 2.
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o NBU CR - Complete draft of documents submitted July 20. E.ON comments submitted July
28. Final draft expected week of August 2.

o Biomass —

= Complete draft report from B&V due the week of August 2.
=  Moore Ventures completed a fuel analysis assessment.

o CCS 100 MW Project — Prepared a SOW and RFP for study work regarding a
DOE/State/E.ON project. Submitted comment to presentation to DOE. Project will not get
funding for a 2016 100 MW project — as such internal work ceased prior to releasing RFP to
Bechtel, Fluor, Battelle, and EPRI.

o FutureGen — NTR

e General

o Impoundment Integrity Program — PE is transitioning this to Generation Services.

o Environmental Scenario Planning — The review and refinement of the draft B&V report
continues relative to scopes and cost. Plans are underway to extend the B&V contract to
begin discussing various scenarios for compliance with upcoming environmental air
regulations.

o Alstom Master Agreement- Negotiations continue and progressing towards a final agreement
in July.
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Metrics
Contractor Recordable Incident Rate
Rolling 12 months
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Upcoming PWT Needs:

1. Decision to convert Brown’s Main Pond to a landfill. Changing direction now before the Main
Pond is placed into service is showing to be least cost and least disruptive to station operations.
A revised recommendation will be presented to officers within ES the week of 8/6/10.

Staffing

1. Significant staffing increases in PE will be required to manage the current slate of projects in
PE’s draft 2011 MTP.

2. Philip Imber has submitted for two postings outside of ES.

3. Jason Finn has submitted for positions.

Charlie Jacobs, Lana Linkenhoker, Charlie White and Bill Moerhke out due to surgery/illness.

=
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From: Wilson, Stuart

To: Karavayev, Louanne

Sent: 6/29/2010 4:24:30 PM

Subject: FW: 2011 MTP B&V Study vs. Env Scenario Planning

Attachments: 2011 MTP Environmental Summay - B&V vs Env Scenario Planning.xIsx
Lou Anne,

Almost made it a whole day... 'm going to stop by before 5:00 to talk to you about this. Something to do for
tomorrow...

Stuart

From: Straight, Scott

Sent: Tuesday, June 29, 2010 10:34 AM

To: Hudson, Rusty; Schram, Chuck; Wilson, Stuart; Saunders, Eileen
Cc: Voyles, John; Bowling, Ralph

Subject: 2011 MTP B&Y Study vs. Env Scenario Planning

Rusty, is this what you were looking for?

To All, please provide comments to this draft comparison table that identifies the unit, technology and cost of the
2011 MTP B&V Study to the Environmental Scenario Planning.

e rineg

27-2701
14-2040
straighteon-i
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

A B C D E F

| 1|

2

3 2011 MTP Black & Veatch Study Envixdrimental Scenario Planning (x $1,000)

4

5 Brown

6 |Brown1-SCR 59,000

7 |Brown 1 - SNCR 11,000

8 |Brown 1 - Baghouse 34,000

9 |Brown 1 - PAC Injection 1,599

10 |Brown 1 - Hg Control 3,000

11 |Brown 1 - Neural Networks 500

12 |Brown 1 - SAM Mitigation 4,000

13 |Brown 1 - Escalation 21,238

14 |Brown 1 - CO2 3,000
| 15| Total Brown 1 120,337 17,000

16

17 |Brown 2 - SCR 92,000

18 |Brown 2 - SCNR 11,000

19 |Brown 2 - Baghouse 34,000

20 |Brown 2 - PAC Injection 2,476

21 |Brown 2 - Hg Control 3,000

22 |Brown 2 - Neural Networks 500

23 |Brown 2 - Lime Injection 2,739

24 |Brown 2 - SAM Mitigation 4,000

25 |Brown 2 - Escalation 48,799

26 |Brown 2 - CO2 5,000

27 Total Brown 2 184,514 19,000
| 28 |

29 |Brown 3 - Baghouse 61,000

30 |Brown 3 - PAC Injection 5,426

31 |Brown 3 - Hg Control 4,000

32 |Brown 3 - Neural Networks 1,000

33 |Brown 3 - Escalation 16,952

34 |Brown 3 - CO2 13,000

35 Total Brown 3 84,378 17,000

36

37 Total Brown 389,229 53,000

38

39 Ghent

40 |Ghent 1 - Baghouse 131,000

41 |Ghent 1 - PAC Injection 6,380

42 |Ghent 1 - Hg Control 77,000

43 |Ghent 1 - Neural Networks 1,000

LGE-KU-00008154



Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

A
44 |Ghent 1 - Escalation 22,965
45 |Ghent 1 - CO2 15,000
46 Total Ghent 1 161,345 92,000
47
48 |Ghent 2 - SCR 227,000 152,000
49 |Ghent 2 - Baghouse 120,000
50 | Ghent 2 - PAC Injection 6,109
51 |Ghent 2 - Hg Control 7,000
| 52 |Ghent 2 - Lime Injection 5,483
53 |Ghent 2 - Neural Networks 1,000
54 |Ghent 2 - Escalation 57,338
55 |Ghent 2 - CO2 15,000
56 Total Ghent 2 416,930 174,000
57
58 |Ghent 3 - Baghouse 138,000
59 |Ghent 3 - PAC Injection 6,173
60 |Ghent 3 - Hg Control 77,000
61 |Ghent 3 - Neural Networks 1,000
62 |Ghent 3 - Escalation 33,368
63 |Ghent 3 - CO2 15,000
64 Total Ghent 3 178,541 92,000
65
66 |Ghent 4 - Baghouse 117,000
67 |Ghent 4 - PAC Injection 6,210
68 |Ghent 4 - Hg Control 77,000
69 |Ghent 4 - Neural Networks 1,000
70 |Ghent 4 - Escalation 28,313
71 |Ghent 4 - CO2 15,000
72 Total Ghent 4 152,523 92,000
73
74 Total Ghent 909,338 450,000
75
76
77 Mill Creek
78 |Mill Creek 1 - FGD 297,000 20,000
79 |Mill Creek 1 - SCR 97,000 121,000
80 |Mill Creek 1 - Baghouse 81,000
81 |Mill Creek 1 - Electrostatic Precipitator 32,882
| 82 [Mill Creek 1 - PAC Injection 4,412
83 |Mill Creek 1 - Hg Control 60,000
84 |Mill Creek 1 - SAM Mitigation 8,000
85 |Mill Creek 1 - Lime Injection 4,480
86 |Mill Creek 1 - Neural Networks 1,000
87 |Mill Creek 1 - Escalation 120,469
88 |Mill Creek 1 - CO2 10,000

LGE-KU-00008155



Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

A C E
89 Total Mill Creek 1 646,243 211,000
90
91 |Mill Creek 2 - FGD 297,000 20,000
92 |Mill Creek 2 - SCR 97,000 121,000
93 |Mill Creek 2 - Baghouse 81,000
94 |Mill Creek 2 - Electrostatic Precipitator 32,882
95 |Mill Creek 2 - PAC Injection 4,412
96 |Mill Creek 2 - Hg Control 60,000
| 97| Mill Creek 2 - SAM Control 8,000
98 |Mill Creek 2 - Lime Injection 4,480
99 |Mill Creek 2 - Neural Networks 1,000
100]|Mill Creek 2 - Escalation 101,752
101|Mill Creek 2 - CO2 10,000
102 Total Mill Creek 2 627,526 211,000
103
104|Mill Creek 3 - FGD 392,000 20,000
105|Mill Creek 3 - Baghouse 114,000
106|Mill Creek 3 - PAC Injection 5,592
107|Mill Creek 3 - Hg Control 69,000
108| Mill Creek 3 - Neural Networks 1,000
109]|Mill Creek 3 - Escalation 111,307
110|Mill Creek 3 - CO2 12,000
111 Total Mill Creek 3 623,899 101,000
112
113|Mill Creek 4 - FGD 455,000 20,000
114|Mill Creek 4 - Baghouse 133,000
115|Mill Creek 4 - PAC Injection 6,890
116|Mill Creek 4 - Hg Control 77,000
117|Mill Creek 4 - Neural Networks 1,000
118|Mill Creek 4 - Escalation 157,787
119|Mill Creek 4 - CO2 15,000
120 Total Mill Creek 4 753,677 112,000
121
122 Total Mill Creek 2,651,346 635,000
123
124
125 Trimble
126|Trimble 1 - Baghouse 128,000
| 127[Trimble 1 - PAC Injection 6,451
128|Trimble 1 - Hg Control 4,000
129|Trimble 1 - Neural Networks 1,000
130|Trimble 1 - Escalation 30,738
131|Trimble 1 - CO2 16,000
132 Total Trimble 1 166,189 20,000
133

LGE-KU-00008156



Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

A C E
134 Total Trimble 166,189 20,000
135
136 Total Environmental Compliance Air - Main Plan 4,116,101 1,158,000
137
138
139
140
141
| 142
143
144
145
146
147
148
149
150
151
152|Sensitivities
153 Green River
154|Green River 3 - SCR 29,000
155|Green River 3 - CDS-FF 38,000
156|Green River 3 - PAC Injection 1,112
157|Green River 3 - Neural Networks 500
158|Green River 3 - Escalation 17,899
159 Total Green River 3 86,511
160
161|Green River 4 - SCR 42,000
162|Green River 4 - CDS-FF 54,000
163|Green River 4 - PAC Injection 1,583
164|Green River 4 - Neural Networks 500
165|Green River 4 - Escalation 20,877
166 Total Green River 4 118,960
167
168 Total Green River 205,471
169
170
171 Cane Run
| 172Cane Run 4 - FGD 152,000
173|Cane Run 4 - SCR 63,000
174|Cane Run 4 - Baghouse 33,000
175|Cane Run 4 - PAC Injection 2,326
176|Cane Run 4 - Lime Injection 2,569
177|Cane Run 4 - Neural Networks 500
178|Cane Run 4 - Escalation 45,571

LGE-KU-00008157



Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

A B C D E F G

179 Total Cane Run 4 298,966
180

181|Cane Run5 - FGD 159,000
182|Cane Run 5 - SCR 66,000
183|Cane Run 5 - Baghouse 35,000
184|Cane Run 5 - PAC Injection 2,490
185|Cane Run 5 - Lime Injection 2,752
186|Cane Run 5 - Neural Networks 500
187|Cane Run 5 - Escalation 59,628
188 Total Cane Run 5 325,370
189

190|Cane Run 6 - FGD 202,000
191|Cane Run 6 - SCR 86,000
192|Can Rune 6 - Baghouse 45,000
193|Cane Run 6 - PAC Injection 3,490
194|Cane Run 6 - Lime Injection 3,873
195|Cane Run 6 - Neural Networks 500
196|Cane Run 6 - Escalation 60,222
197 Total Can Run 6 401,085
198

199 Total Cane Run 1,025,422
200

201 Total Environmental Compliance Air - Sensitivities 1,230,892
202}

203

204 Grand Total Environmental Compliance Air 5,346,993

LGE-KU-00008158



A | B | ¢ E

| 1 |Black & Veatch Study Cost Estimates
2
3
4
5 MW $/kwW
6 BROWN
7 |Brown 1 - Low NOx Burners $536
8 |Brown 1 - Baghouse $309
9 |Brown 1 - PAC Injection $15
10 |Brown 1 - Neural Networks S5
11 |Brown 1 - Overfire Air $193
12 Total Brown 1 110 $1,058

ﬁ Brown 2 - SCR $511
15 |Brown 2 - Baghouse $189
16 |Brown 2 - PAC Injection $14
17 |Brown 2 - Neural Networks S3
18 |Brown 2 - Lime Injection $15
19 Total Brown 2 180 $732
70
21 |Brown 3 - Baghouse $133
22 |Brown 3 - PAC Injection $12
23 |Brown 3 - Neural Networks $2
24 Total Brown 3 457 $148
26 Total Brown 747 $521
27
28
29 GHENT
30 |Ghent 1 - Baghouse $242
31 |Ghent 1 - PAC Injection $12
32 |Ghent 1 - Neural Networks $2
33 Total Ghent 1 541 $256
35 |Ghent 2 - SCR $439
36 |Ghent 2 - Baghouse $232
37 |Ghent 2 - PAC Injection $12
38 |Ghent 2 - Lime Injection S11
39 |Ghent 2 - Neural Networks $2
40 Total Ghent 2 517 $696
T
42 |Ghent 3 - Baghouse $264
43 |Ghent 3 - PAC Injection $12
44 |Ghent 3 - Neural Networks $2
45 Total Ghent 3 523 $278

Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6
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A C D | E
47 |Ghent 4 - Baghouse $222
48 |Ghent 4 - PAC Injection $12
49 |Ghent 4 - Neural Networks $2
50 Total Ghent 4 526 $236
5T
52 Total Ghent 2,107 $432
53
54
55
56 GREEN RIVER
57 |Green River 3 - SCR $408
58 |Green River 3 - CDS-FF $535
59 |Green River 3 - PAC Injection $16
60 |Green River 3 - Neural Networks $7
61 Total Green River 3 71 $966
63 |Green River 4 - SCR $385
64 |Green River 4 - CDS-FF $495
65 |Green River 4 - PAC Injection $15
66 |Green River 4 - Neural Networks S5
67 Total Green River 4 109 $900
69 | Total Green River 180 $1,142
70
71
72 CANE RUN
73 |Cane Run 4 - FGD $905
74 |Cane Run 4 -SCR $375
75 |Cane Run 4 - Baghouse $196
76 |Cane Run 4 - PAC Injection $14
77 |Cane Run 4 - Lime Injection $15
78 |Cane Run 4 - Neural Networks $3
79 Total Cane Run 4 168 $1,508
| 81 |CaneRun5 - FGD $878
82 |Cane Run5 - SCR $365
83 |Cane Run 5 - Baghouse $193
84 |Cane Run 5 - PAC Injection s14
85 |Cane Run 5 - Lime Injection $15
86 |Cane Run 5 - Neural Networks $3
87 Total Cane Run 5 181 $1,468
89 |Cane Run 6 - FGD $774
90 |Cane Run 6 - SCR $330
91 |Can Rune 6 - Baghouse $172
92 |Cane Run 6 - PAC Injection $13

Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6
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A C D | E
| 93 |Cane Run 6 - Lime Injection $15
94 |Cane Run 6 - Neural Networks $2
95 Total Can Run 6 261 $1,306
97 Total Cane Run 610 $1,681
98
100 Mill Creek
101|Mill Creek 1 - FGD $900
102|Mill Creek 1 - SCR $294
103|Mill Creek 1 - Baghouse $245
104|Mill Creek 1 - Electrostatic Precipitator $100
105|Mill Creek 1 - PAC Injection $13
106|Mill Creek 1 - Lime Injection $14
107|Mill Creek 1 - Neural Networks $3
108 Total Mill Creek 1 330 $1,569
110|Mill Creek 2 - FGD $900
111|Mill Creek 2 - SCR $294
112|Mill Creek 2 - Baghouse $245
113|Mill Creek 2 - Electrostatic Precipitator $100
114|Mill Creek 2 - PAC Injection $13
115|Mill Creek 2 - Lime Injection $14
116|Mill Creek 2 - Neural Networks $3
117 Total Mill Creek 2 330 $1,569
& Mill Creek 3 - FGD $927
120|Mill Creek 3 - Baghouse $270
121|Mill Creek 3 - PAC Injection $13
122|Mill Creek 3 - Neural Networks $2
123 Total Mill Creek 3 423 $1,212
125|Mill Creek 4 - FGD $867
126[Mill Creek 4 - Baghouse $253
127|Mill Creek 4 - PAC Injection $13
128|Mill Creek 4 - Neural Networks $2
129 Total Mill Creek 4 525 $1,135
131 Total Mill Creek 1,608 $1,649
132
133
134 TRIMBLE
135|Trimble 1 - Baghouse $234
136|Trimble 1 - PAC Injection $12
137|Trimble 1 - Neural Networks $2
138 Total Trimble 1 547 $248

Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6
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A C D | E
1359
140 Total Trimble 547 $248
141
ﬁ
143 Grand Total 5,799 $922

Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

From: Karavayev, Louanne

To: Black, Greg

CC: Wilson, Stuart

Sent: 6/29/2010 5:10:06 PM

Subject: FW: 2011 MTP B&V Study vs. Env Scenario Planning

Attachments: 2011 MTP Environmental Summay - B&V vs Env Scenario Planning.xisx
Greg,

Please take a look at the attachment below. | would like to get your help with matching up the capital investments in the
attachment to future environmental regulations. Please let me know when you might be available to meet with me.
Thank you,

ldOU Aﬁﬂﬁ Ka ravaycv

E.ON U.S.

Generation Planning

p (502) 627-2563

f (502) 217-4969

e LouAnne.Karavayev@EON-US.com

From: Wilson, Stuart

Sent: Tuesday, June 29, 2010 4:25 PM

To: Karavayev, Louanne

Subject: FW: 2011 MTP B&V Study vs. Env Scenario Planning

Lou Anne,

Almost made it a whole day... I'm going to stop by before 5:00 to talk to you about this. Something to do for
tomorrow...

Stuart

From: Straight, Scott

Sent: Tuesday, June 29, 2010 10:34 AM

To: Hudson, Rusty; Schram, Chuck; Wilson, Stuart; Saunders, Eileen
Cc: Voyles, John; Bowling, Ralph

Subject: 2011 MTP B&VY Study vs. Env Scenario Planning

Rusty, is this what you were looking for?

To All, please provide comments to this draft comparison table that identifies the unit, technology and cost of the
2011 MTP B&V Study to the Environmental Scenario Planning.

tt Straight

etor Project Engineearing
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

A B C D E F

| 1|

2

3 2011 MTP Black & Veatch Study Envixdvimental Scenario Planning (x $1,000)

4

5 Brown

6 |Brown1-SCR 59,000

7 |Brown 1 - SNCR 11,000

8 |Brown 1 - Baghouse 34,000

9 |Brown 1 - PAC Injection 1,599

10 |Brown 1 - Hg Control 3,000

11 |Brown 1 - Neural Networks 500

12 |Brown 1 - SAM Mitigation 4,000

13 |Brown 1 - Escalation 21,238

14 |Brown 1 - CO2 3,000
| 15| Total Brown 1 120,337 17,000

16

17 |Brown 2 - SCR 92,000

18 |Brown 2 - SCNR 11,000

19 |Brown 2 - Baghouse 34,000

20 |Brown 2 - PAC Injection 2,476

21 |Brown 2 - Hg Control 3,000

22 |Brown 2 - Neural Networks 500

23 |Brown 2 - Lime Injection 2,739

24 |Brown 2 - SAM Mitigation 4,000

25 |Brown 2 - Escalation 48,799

26 |Brown 2 - CO2 5,000

27 Total Brown 2 184,514 19,000
| 28 |

29 |Brown 3 - Baghouse 61,000

30 |Brown 3 - PAC Injection 5,426

31 |Brown 3 - Hg Control 4,000

32 |Brown 3 - Neural Networks 1,000

33 |Brown 3 - Escalation 16,952

34 |Brown 3 - CO2 13,000

35 Total Brown 3 84,378 17,000

36

37 Total Brown 389,229 53,000

38

39 Ghent

40 |Ghent 1 - Baghouse 131,000

41 |Ghent 1 - PAC Injection 6,380

42 |Ghent 1 - Hg Control 77,000

43 |Ghent 1 - Neural Networks 1,000

LGE-KU-00008164



Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

A
44 |Ghent 1 - Escalation 22,965
45 |Ghent 1 - CO2 15,000
46 Total Ghent 1 161,345 92,000
47
48 |Ghent 2 - SCR 227,000 152,000
49 |Ghent 2 - Baghouse 120,000
50 |Ghent 2 - PAC Injection 6,109
51 |Ghent 2 - Hg Control 7,000
| 52 |Ghent 2 - Lime Injection 5,483
53 |Ghent 2 - Neural Networks 1,000
54 |Ghent 2 - Escalation 57,338
55 |Ghent 2 - CO2 15,000
56 Total Ghent 2 416,930 174,000
57
58 |Ghent 3 - Baghouse 138,000
59 |Ghent 3 - PAC Injection 6,173
60 |Ghent 3 - Hg Control 77,000
61 |Ghent 3 - Neural Networks 1,000
62 |Ghent 3 - Escalation 33,368
63 |Ghent 3 - CO2 15,000
64 Total Ghent 3 178,541 92,000
65
66 |Ghent 4 - Baghouse 117,000
67 |Ghent 4 - PAC Injection 6,210
68 |Ghent 4 - Hg Control 77,000
69 |Ghent 4 - Neural Networks 1,000
70 |Ghent 4 - Escalation 28,313
71 |Ghent 4 - CO2 15,000
72 Total Ghent 4 152,523 92,000
73
74 Total Ghent 909,338 450,000
75
76
77 Mill Creek
78 |Mill Creek 1 - FGD 297,000 20,000
79 |Mill Creek 1 - SCR 97,000 121,000
80 |Mill Creek 1 - Baghouse 81,000
81 | Mill Creek 1 - Electrostatic Precipitator 32,882
| 82 [Mill Creek 1 - PAC Injection 4,412
83 |Mill Creek 1 - Hg Control 60,000
84 |Mill Creek 1 - SAM Mitigation 8,000
85 |Mill Creek 1 - Lime Injection 4,480
86 |Mill Creek 1 - Neural Networks 1,000
87 |Mill Creek 1 - Escalation 120,469
88 |Mill Creek 1 - CO2 10,000

LGE-KU-00008165



Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

A C E
89 Total Mill Creek 1 646,243 211,000
90
91 |Mill Creek 2 - FGD 297,000 20,000
92 |Mill Creek 2 - SCR 97,000 121,000
93 |Mill Creek 2 - Baghouse 81,000
94 |Mill Creek 2 - Electrostatic Precipitator 32,882
95 |Mill Creek 2 - PAC Injection 4,412
96 | Mill Creek 2 - Hg Control 60,000
| 97| Mill Creek 2 - SAM Control 8,000
98 |Mill Creek 2 - Lime Injection 4,480
99 |Mill Creek 2 - Neural Networks 1,000
100]|Mill Creek 2 - Escalation 101,752
101| Mill Creek 2 - CO2 10,000
102 Total Mill Creek 2 627,526 211,000
103
104| Mill Creek 3 - FGD 392,000 20,000
105|Mill Creek 3 - Baghouse 114,000
106|Mill Creek 3 - PAC Injection 5,592
107|Mill Creek 3 - Hg Control 69,000
108| Mill Creek 3 - Neural Networks 1,000
109|Mill Creek 3 - Escalation 111,307
110|Mill Creek 3 - CO2 12,000
111 Total Mill Creek 3 623,899 101,000
112
113|Mill Creek 4 - FGD 455,000 20,000
114|Mill Creek 4 - Baghouse 133,000
115|Mill Creek 4 - PAC Injection 6,890
116|Mill Creek 4 - Hg Control 77,000
117|Mill Creek 4 - Neural Networks 1,000
118|Mill Creek 4 - Escalation 157,787
119|Mill Creek 4 - CO2 15,000
120 Total Mill Creek 4 753,677 112,000
121
122 Total Mill Creek 2,651,346 635,000
123
124
125 Trimble
126|Trimble 1 - Baghouse 128,000
| 127|Trimble 1 - PAC Injection 6,451
128|Trimble 1 - Hg Control 4,000
129|Trimble 1 - Neural Networks 1,000
130|Trimble 1 - Escalation 30,738
131|Trimble 1 - CO2 16,000
132 Total Trimble 1 166,189 20,000
133

LGE-KU-00008166



Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

A C E
134 Total Trimble 166,189 20,000
135
136 Total Environmental Compliance Air - Main Plan 4,116,101 1,158,000
137
138
139
140
141
| 142
143
144
145
146
147
148
149
150
151
152|Sensitivities
153 Green River
154|Green River 3 - SCR 29,000
155|Green River 3 - CDS-FF 38,000
156|Green River 3 - PAC Injection 1,112
157|Green River 3 - Neural Networks 500
158|Green River 3 - Escalation 17,899
159 Total Green River 3 86,511
160
161|Green River 4 - SCR 42,000
162|Green River 4 - CDS-FF 54,000
163|Green River 4 - PAC Injection 1,583
164|Green River 4 - Neural Networks 500
165|Green River 4 - Escalation 20,877
166 Total Green River 4 118,960
167
168 Total Green River 205,471
169
170
171 Cane Run
| 172[Cane Run 4 - FGD 152,000
173|Cane Run 4 - SCR 63,000
174|Cane Run 4 - Baghouse 33,000
175|Cane Run 4 - PAC Injection 2,326
176|Cane Run 4 - Lime Injection 2,569
177|Cane Run 4 - Neural Networks 500
178|Cane Run 4 - Escalation 45,571

LGE-KU-00008167



Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

A B C D E F G

179 Total Cane Run 4 298,966
180

181|Cane Run5 - FGD 159,000
182|Cane Run5 - SCR 66,000
183|Cane Run 5 - Baghouse 35,000
184|Cane Run 5 - PAC Injection 2,490
185|Cane Run 5 - Lime Injection 2,752
186|Cane Run 5 - Neural Networks 500
187|Cane Run 5 - Escalation 59,628
188 Total Cane Run5 325,370
189

190|Cane Run 6 - FGD 202,000
191|Cane Run 6 - SCR 86,000
192|Can Rune 6 - Baghouse 45,000
193|Cane Run 6 - PAC Injection 3,490
194|Cane Run 6 - Lime Injection 3,873
195|Cane Run 6 - Neural Networks 500
196|Cane Run 6 - Escalation 60,222
197 Total Can Run 6 401,085
198

199 Total Cane Run 1,025,422
200

201 Total Environmental Compliance Air - Sensitivities 1,230,892
202}

203

204 Grand Total Environmental Compliance Air 5,346,993

LGE-KU-00008168



A [ B | ¢ E

| 1 |Black & Veatch Study Cost Estimates
2
3
4
5 Mw $/kW
6 BROWN
7 |Brown 1 - Low NOx Burners $536
8 |Brown 1 - Baghouse $309
9 |Brown 1 - PAC Injection $15
10 |Brown 1 - Neural Networks S5
11 |Brown 1 - Overfire Air $193
12 Total Brown 1 110 $1,058

ﬁ Brown 2 - SCR $511
15 |Brown 2 - Baghouse $189
16 |Brown 2 - PAC Injection $14
17 |Brown 2 - Neural Networks S3
18 |Brown 2 - Lime Injection $15
19 Total Brown 2 180 $§732
70
21 |Brown 3 - Baghouse $133
22 |Brown 3 - PAC Injection s12
23 |Brown 3 - Neural Networks S2
24 Total Brown 3 457 $148
26 Total Brown 747 $521
27
28
29 GHENT
30 |Ghent 1 - Baghouse $242
31 |Ghent 1 - PAC Injection $12
32 |Ghent 1 - Neural Networks $2
33 Total Ghent 1 541 $256
35 |Ghent 2 - SCR $439
36 |Ghent 2 - Baghouse $232
37 |Ghent 2 - PAC Injection $12
38 |Ghent 2 - Lime Injection s11
39 |Ghent 2 - Neural Networks $2
40 Total Ghent 2 517 $696
7T
42 |Ghent 3 - Baghouse $264
43 |Ghent 3 - PAC Injection $12
44 |Ghent 3 - Neural Networks $2
45 Total Ghent 3 523 $278

Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

LGE-KU-00008169



A C D | E
47 |Ghent 4 - Baghouse $222
48 |Ghent 4 - PAC Injection s$12
49 |Ghent 4 - Neural Networks $2
50 Total Ghent 4 526 $236
5T
52 Total Ghent 2,107 $432
53
54
55
56 GREEN RIVER
57 |Green River 3 - SCR $408
58 |Green River 3 - CDS-FF $535
59 |Green River 3 - PAC Injection 316
60 |Green River 3 - Neural Networks $7
61 Total Green River 3 71 $966
63 |Green River 4 - SCR $385
64 |Green River 4 - CDS-FF $495
65 |Green River 4 - PAC Injection $15
66 |Green River 4 - Neural Networks $5
67 Total Green River 4 109 $900
69 | Total Green River 180 $1,142
70
71
72 CANE RUN
73 |Cane Run 4 - FGD $905
74 |Cane Run 4 -SCR $375
75 |Cane Run 4 - Baghouse $196
76 |Cane Run 4 - PAC Injection $14
77 |Cane Run 4 - Lime Injection 315
78 |Cane Run 4 - Neural Networks $3
79 Total Cane Run 4 168 $1,508
| 81 |CaneRun5 - FGD $878
82 |CaneRun5 - SCR $365
83 |Cane Run 5 - Baghouse $193
84 |Cane Run 5 - PAC Injection s14
85 |Cane Run 5 - Lime Injection $15
86 |Cane Run 5 - Neural Networks S3
87 Total Cane Run 5 181 $1,468
89 [Cane Run 6 - FGD $774
90 |Cane Run 6 - SCR $330
91 |Can Rune 6 - Baghouse $172
92 |Cane Run 6 - PAC Injection $13

Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6
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A C D | E
| 93 |Cane Run 6 - Lime Injection $15
94 |Cane Run 6 - Neural Networks $2
95 Total Can Run 6 261 $1,306
97 Total Cane Run 610 $1,681
98
100 Mill Creek
101|Mill Creek 1 - FGD $900
102|Mill Creek 1 - SCR $294
103|Mill Creek 1 - Baghouse $245
104|Mill Creek 1 - Electrostatic Precipitator $100
105|Mill Creek 1 - PAC Injection $13
106|Mill Creek 1 - Lime Injection s$14
107|Mill Creek 1 - Neural Networks $3
108 Total Mill Creek 1 330 $1,569
110|Mill Creek 2 - FGD $900
111|Mill Creek 2 - SCR $294
112|Mill Creek 2 - Baghouse $245
113|Mill Creek 2 - Electrostatic Precipitator $100
114|Mill Creek 2 - PAC Injection $13
115|Mill Creek 2 - Lime Injection 314
116|Mill Creek 2 - Neural Networks $3
117 Total Mill Creek 2 330 $1,569
& Mill Creek 3 - FGD $927
120|Mill Creek 3 - Baghouse $270
121|Mill Creek 3 - PAC Injection $13
122|Mill Creek 3 - Neural Networks S2
123 Total Mill Creek 3 423 $1,212
125|Mill Creek 4 - FGD $867
126[Mill Creek 4 - Baghouse $253
127|Mill Creek 4 - PAC Injection $13
128|Mill Creek 4 - Neural Networks S2
129 Total Mill Creek 4 525 $1,135
131 Total Mill Creek 1,608 $1,649
132
133
134 TRIMBLE
135|Trimble 1 - Baghouse $234
136|Trimble 1 - PAC Injection 312
137|Trimble 1 - Neural Networks $2
138 Total Trimble 1 547 $248

Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6
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139
140 Total Trimble 547 $248
141
ﬁ
143 Grand Total 5,799 $922

Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6
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From: Saunders, Eileen

To: Straight, Scott; Clements, Joe

CcC: Gregory, Ronald

Sent: 7/19/2010 2:17:53 PM

Subject: PE's Bi-Weekly Update of 7-15-10 (rdg-els).docx
Attachments: PE's Bi-Weekly Update of 7-15-10 (rdg-els).docx
Scott/Joe,

Here is the report for Brown and Ghent.
Thank you,

Eileen
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Energy Services - Bi-Weekly Update
July16, 2010
PROJECT ENGINEERING

e KU SOx
o Safety — Nothing new to report (NTR).
o Auditing — NTR.
o Schedule/Execution:
*  Ghent
e Chimney Coatings — Testing of the coating application remain.
e SCR/FGD Icing Siding — Installation nearing completion.
e Unit 4 ID Fans — On plan for fall 2010 install. Fluor mobilizing to the site.
e Chimney Capping — Caps to be placed by helicopter on the two chimneys on
July 25, 2010 weather permitting.
¢ Elevators- Award Recommendation is circulating for signatures.
e Brown
e The FGD continues to operate very well.
e E.W. Brown Gypsum Dewatering Facility
e Schedule/Execution:
e Fluor completed the DCS checkout.
e Product to be sent to the facility next week for final commissioning
activity.
e Award recommendation for operation contract to be submitted week of 7/12.

o Budget - NTR.
Contract Disputes/Resolution - NTR
o Issues/Risks - NTR

O

o TC2
o Safety - NTR

Permitting — NTR

Auditing — NTR

Schedule/Execution:

=  Bechtel EPC — TC2 achieved 50% load Jun 15th. Bechtel has experienced

significant combustion issues that have resulted in significant damage to about
half of the 30 burners. The Root Cause Analysis (RCA) has not been issued
but Doosan claims the Dodge Hill coal has a high Free Swelling Index,
meaning the coal becomes plastic as it burns resulting in heavy slagging in the
burner. It appears likely that we will have to resume commissioning on an
alternate fuel while Doosan redesigns the burners for our fuel box post
commissioning or until Bechtel changes to another vendor’s burners.
Bechtel’s anticipates restarting the wunit mid-August with a new
substantial completion date of Oct 8. This impact to commissioning was
communicated through a formal letter to KYPSC.

o Budget - NTR

o Contract Disputes/Resolution:

o O O

LGE-KU-00008174



Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

= Bechtel FM Claims — Parked at the present time by both parties.
o Issues/Risk:
»  Delivery of the new burners, design of the DBEL burners for our coal specification,
remaining commissioning beyond the 50% load achieved to date.

e Brown 3 SCR
o Schedule/Execution — NTR
Permitting — waiting on permit to construct pending resolution of SAM with KYDAQ.
Engineering — proceeding as planned to support the spring 2012 in-service.
Budget - NTR
Contracting — authorization to award the Hot Water Recirc contract to Alstom planned for the
July IC meeting.
o Issues/Risk — NTR

@]
O
@]
O

e Ohio Falls Rehabilitation
o Schedule/Execution — Working towards finalizing a schedule with Voith Hydro that supports
all units being completed by the end of 2014. PE is investigating being able to de-water two
units simultaneously to gain schedule float.
o Permitting - NTR
o Engineering/General:
= Reviewing Voith updated scope for rehabilitation minus automation.
=  Working with power marketing group on interconnection issues regarding unit testing
and commercial dates.
= Reviewing Historic Preservation and Maintenance Plan developed in 2008,
o Budget:
= Total roll up of estimate to complete work under a lump sum to Voith Hydro is
essentially at 2010 MTP values. PE continues to assemble pricing for work outside
hydro vendor scope. Revised project sanction planned for July/August IC meeting
along with award of remaining runners to Voith through a separate PO while the lump
sum contract is negotiated and drafted for a August/September IC meeting.
o Contracting:
» Negotiations with Voith ramping up to wrap all existing contracts and purchase
orders into a single Lump Sum contract.
o Issues/Risk
= Release of third unit runner to Voith is required in August to maintain schedule.
» The tentative schedule for completion of all units by late 2014 is highly dependent on
year-round dewatering.

e Mill Creek Limestone Project
o Safety - NTR
o Auditing - NTR
o Permitting - NTR
@

Engineering/General
* Pre-bid meeting was held at Mill Creek on July 8, 2010 and bids are due on July 23,
2010.

= Working with URS to procure long lead time equipment such as the verti-mill.
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o Budget

= AIP development in progress.

= Revised cash flow reflected in 2011 MTP
o Contracting - NTR
o Issue/Risk - NTR

e Cane Run CCP Project
o Permitting
= 404/401 and Landfill Permit applications remain under review by the agencies.
Preparing to respond to comments on the 404 and Landfill Permit applications. To
date permitting process has gone well.
o Engineering
* Finalization of construction drawings are on hold until the KYDWM has completed
their initial review.
* Transmission working towards relocation of the 69kV line.
Budget - NTR
Contract Disputes/Resolution — NTR
o Issues/Risk — NTR

o O

e Trimble Co. Barge Loading/Holcim
o PE notified to re-start engineering and procurement activities due to negotiations with
Holcim being resumed.

e TC CCP Project — BAP/GSP
o Schedule/Execution:
=  Dewatering of the Gypsum Storage Pond was recently completed to allow
investigation of existing clay liner thickness and permeability.

o Budgeting — The additional $1.5m net against a project sanction of $25m net to fund
modifying the GSP liner system to meet anticipated future regulations will require IC
approval and a revised AIP.

o Engineering:

= Performing a study on the GSP clay liner originally installed to compare against
potential new regulations. Path forward is to utilize the existing clay liner as part of'a
composite liner system to meet proposed new regulations before the pond is placed
into service.
= A repair strategy for the BAP is being developed in response to the EPA Inspection in
June 2009.
o Permitting — NTR
Contract Disputes/Resolution — NTR
o Issues/Risk

= Weather remains the biggest risk. The contractor has submitted a request for
adjustments to the LDs due to the weather delays from the wet winter and spring.

= PE is developing plans to expedite the completion of the GSP and/or South Dike to
help mitigate the high water elevations in the BAP.

@]

e TC CCP Project — Landfill
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o Schedule/Execution - NTR

Budgeting - NTR

o Engineering — The Detailed Engineering RFP has been issued and bidders are preparing
proposals with bids due in early July.

o Permitting — Negotiations continue with USFWS on the resolution of the Indiana Bat issue.
Recent testing on the IN bat was completed with a single finding. Work continues on the
development of the 401/404 Permits for an August/September submittal.

o Contract Disputes/Resolution — NTR

o Issues/Risk — NTR

o

e Ghent CCP Projects - Landfill

o Schedule/Execution — NTR

o Budget — Conceptual Engineering on the CCP transport systems has resulted in a refined
estimate that is significantly over the original amount included in the project ECR filings. PE
will continue working with B&V and station management through the 2011 MTP
development to refine the scope and reduce the cost impact.

o Engineering — Detailed Engineering of gypsum fines and Conceptual Engineering on CCP
transport for landfill continues with Black & Veatch. Procurement activities for the gypsum
fines project are in progress.

o Permitting — All permit applications have been made. Project Engineering is working with
the various agencies on minimal questions being asked during the review of the permit
application. Relocation of the impacted cemetery continues with planning with the local
authorities and the cemetery where the remains will be relocated.

o Contract Disputes/Resolution — NTR

o Issues/Risk:

» Land Acquisition — a final oftfer that will discuss condemnation potential will be sent
to the remaining three land owners in early July. A final recommendation will be
presented to management for approval on whether to change designs or condemn the
remaining property in late July.

e General CCP Projects
o Study by PE and GAI has been completed in final draft form that identifies very conceptual
cost to comply with EPA options of CCP storage. Range of cost is $700 - $1,100 million and
is dependent on Subpart C or Subpart D final ruling. These costs do not include potential
additional landfill cost at Mill Creek, Green River, or conversion of Brown ATB to Landfill.
These cost have been included in PE’s 2011 MTP draft.

e E.W. Brown Ash Pond Project
o E.W.Brown Starter Dike

= Safety — (0) Recordable

»  Schedule/Execution:

= Approximately 40% of the pond covered with straw mats as dust control measures.
Approximately 10 acres of ash is exposed awaiting liner system installation. The
exposed ash is being controlled temporarily by water trucks and flat drum rollers.

* Rock placement continued on the West and South Embankments. Approximately
98% of the rock embankment has been placed to date.
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* Clay placement, ash grading, and liner system placement was suspended.

= Budget - NTR

= Contract Disputes/Resolution: NTR

= Issues/Risk — Summit was given notice to suspend all work except rock placement
and some minor activities beginning July 6™ until further notice.

E.W. Brown Aux Pond 900’
=  Schedule/Execution:
= Installation of erosion and sediment control measures.
= Topsolil stockpiles were relocated.
= Budget - NTR
= Contract Disputes/Resolution — NTR
= [Issues/Risk — NTR

e SO3 Mitigation (Mill Creek 3, Mill Creek 4, Brown 3, Ghent)

O
O

O

Safety — NTR
Schedule/Execution:

= RFP for MC3, MC4, BR3 and GH2 released June 29 to URS, Nol-Tek, UCC,
FLsmidth, ClydeBergemann, and BCSI. Pre-bid meetings scheduled at sites July 7 &
8 with bids due July 20 unless extension are granted.

= RFP addendum being prepared to include bid request for wet systems on all four
Ghent units as part of the work on Ghent NOV.

=  MC 4 tests by E.ON Engineering published.

*  MC 3 testing performed for one week with ADA/Breen. Initial results include 8 ppm
and 2.3 ppm at the stack; however, significant ESP issues occurred during the test
period. ESP issues are being assessed to see it there is a relationship to the testing or
if sections tripped due to high hopper levels.

Other — Visited IPL Harding Station with Vincent Forcellini and Brad Pabian. They have
URS’s SBS Injection System on one unit.

e SO3 Mitigation (Ghent)

O

@]

Met with EPA in Atlanta to discuss the NOV issue on June 29 - E.ON technical action items
to respond by mid July.

GH2 testing postponed until the “permanent” temporary system is installed by the plant.
Preparing a test plan and schedule for MgO injection at GH4.

Ghent station is currently installing the “permanent” temporary system from Nol-Tek with
operation expected around July Sth.

B&YV draft of SAM testing difficulties white paper received.

B&V draft of SAM calculations at Ghent Units received.

Emissions Monitoring Inc. (Jim Peeler) has published a white paper on CEMS/Compliance
Monitoring Testing.

e NBUI1 and Other Generation Development

O

LFG
= Second Landfill Gas Sample Result received.
» LFG Technologies is planning visits to the landfills in July.
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o NBU CR - HDR updated estimate received. Layout and landfill issues assessed. Gas pipeline
issues assessed. Water balance issues assessed. On schedule for late July report draft.

o Biomass — Black and Veatch submitted draft of Co-Firing Early Estimates and Level I
Schedule for MTP purposes. They are progressing with Vista models. On schedule for early
August report draft.

o FutureGen — NTR

e General
o Impoundment Integrity Program — PE is transitioning this to Generation Services.
o Environmental Scenario Planning — The review and refinement of the draft B&V report
continues relative to scopes and cost. Plans are underway to extend the B&V contract to
begin discussing various scenarios for compliance with upcoming environmental air

regulations.
o Alstom Master Agreement- Negotiations continue and progressing towards a final agreement
in July.
Metrics
Contractor Recordable Incident Rate
Rolling 12 months
4.00

3.00 | Mbesmssfemmlfmffeeee e
2.00 | e ;i —"

1.00
0.00

Q S S
@@*« \\)(\Qﬁ 5@« qu\ 6?9\ O(’,\,s eOQ« QQ'Q‘ S&\\ Q?‘P\ @é’ VR\« @"D*K
—e—PE Contractor IR ~{i=-ED Contractor Target
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»PE Contractor LTIR Target ~PE Contractor LTIR

Upcoming PWT Needs:

1. Award of the BR3 HWRS to Alstom will need approval in July IC meeting.

2. Decision to convert TC’s GSP to a composite liner or maintain current plan. Changing design
and implementation now versus later is significantly less expensive and less disruptive to station
operations than waiting until after the pond is placed into service. A recommendation from PE
and the station will be presented to officers within ES the week after July 4™

3. Decision to convert Brown’s Main Pond to a landfill. Changing direction now before the Main
Pond is placed into service is showing to be least cost and least disruptive to station operations.
A recommendation from PE and the station will be presented to officers within ES by mid-July.

Staffing
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1. Significant staffing increases in PE will be required to manage the current slate of projects in
PE’s draft 2011 MTP.
2. Philip Imber has submitted for two Manager postings outside of ES.
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From: Karavayev, Louanne

To: Black, Greg

CC: Wilson, Stuart; Schram, Chuck

Sent: 6/30/2010 11:07:06 AM

Subject: RE: 2011 MTP B&V Study vs. Env Scenario Planning

Attachments: 20100630_2011MTPEnvironmentalSummary-B&VvsEPARegs_LAK.XIsx; Generation Future

Environmental Requirements.xlsx

Greg,

Per our phone conversation, here is my best guess at the Regulations portion of the attached spreadsheet. | realize
that some of the new equipment will potentially contribute to more than one of the regulations, but | am looking for the
most applicable. Please let me know if you have any questions. | apologize for the late notice on this request, but
David Sinclair has requested this before the end of the day.

Also, here is the list of regulations from Gary Revlett which | used in determining my best guess.

Thank you,

L_JOU AQE'SC Ka ravaycv

E.ON U.S.

Generation Planning

p (502) 627-2563

f (502) 217-4969

€ LouAnne.Karavayev@EON-US.com

From: Karavayev, Louanne

Sent: Tuesday, June 29, 2010 5:10 PM

To: Black, Greg

Cc: Wilson, Stuart

Subject: FW: 2011 MTP B&V Study vs. Env Scenario Planning

Greg,

Please take a look at the attachment below. | would like to get your help with matching up the capital investments in the
attachment to future environmental regulations. Please let me know when you might be available to meet with me.
Thank you,

Lou Annc Karavagcv

E.ON U.S.

Generation Planning

p (502) 627-2563

f (502) 217-4969

e LouAnne.Karavayev@EON-US.com

From: Wilson, Stuart

Sent: Tuesday, June 29, 2010 4:25 PM

To: Karavayev, Louanne

Subject: FW: 2011 MTP B&V Study vs. Env Scenario Planning

Lou Anne,

Almost made it a whole day... I'm going to stop by before 5:00 to talk to you about this. Something to do for
tomorrow. ..
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Stuart

From: Straight, Scott

Sent: Tuesday, June 29, 2010 10:34 AM

To: Hudson, Rusty; Schram, Chuck; Wilson, Stuart; Saunders, Eileen
Cc: Voyles, John; Bowling, Ralph

Subject: 2011 MTP B&V Study vs. Env Scenario Planning

Rusty, is this what you were looking for?

To All, please provide comments to this dratt comparison table that identifies the unit, technology and cost of the
2011 MTP B&V Study to the Environmental Scenario Planning,

<< File: 2011 MTP Environmental Summay - B&V vs Env Scenario Planning.xlsx >>

iFIeering
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A B C D E F G
| 1]
2
3 2011 MTP Black & Veatch Study Envixdtimental Scenario Planning (x $1 Regulation
4
5 Brown
6 |Brown1-SCR 59,000 Revised CAIR
7 |Brown 1-SNCR 11,000 Revised CAIR
& |Brown 1 - Baghouse 34,000 EGU MACT
9 |Brown 1 - PAC Injection 1,599 EGU MACT
10 |Brown 1 - Hg Control 3,000 EGU MACT
11 |Brown 1 - Neural Networks 500 EGU MACT
12 |Brown 1 - SAM Mitigation 4,000 Brown Consent Decree
13 |Brown 1 - Escalation 21,238 Escalation
14 |Brown 1 - CO2 3,000
| 15 ] Total Brown 1 120,337 17,000
16
17 |Brown 2 - SCR 92,000 Revised CAIR
18 |Brown 2 - SCNR 11,000 Revised CAIR
19 |Brown 2 - Baghouse 34,000 EGU MACT
20 |Brown 2 - PAC Injection 2,476 EGU MACT
21 |Brown 2 - Hg Control 3,000 EGU MACT
22 |Brown 2 - Neural Networks 500 EGU MACT
23 |Brown 2 - Lime Injection 2,739 EGU MACT
24 |Brown 2 - SAM Mitigation 4,000 Brown Consent Decree
25 |Brown 2 - Escalation 48,799 Escalation
26 |Brown 2 - CO2 5,000
27 Total Brown 2 184,514 19,000
| 28 |
29 |Brown 3 - Baghouse 61,000 EGU MACT
30 |Brown 3 - PAC Injection 5,426 EGU MACT
31 |Brown 3 - Hg Control 4,000 EGU MACT
32 |Brown 3 - Neural Networks 1,000 EGU MACT
33 |Brown 3 - Escalation 16,952 Escalation
34 |Brown 3 - CO2 13,000
35 Total Brown 3 84,378 17,000
36
37 Total Brown 389,229 53,000
38
39 Ghent
40 |Ghent 1 - Baghouse 131,000 EGU MACT
41 |Ghent 1 - PAC Injection 6,380 EGU MACT
42 |Ghent 1 - Hg Control 77,000 EGU MACT
43 |Ghent 1 - Neural Networks 1,000 EGU MACT
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A E G

44 |Ghent 1 - Escalation 22,965 Escalation

45 |Ghent 1 - CO2 15,000

46 Total Ghent 1 161,345 92,000

47

48 |Ghent 2 - SCR 227,000 152,000 Revised CAIR

49 |Ghent 2 - Baghouse 120,000 EGU MACT

50 |Ghent 2 - PAC Injection 6,109 EGU MACT

51 |Ghent 2 - Hg Control 7,000 EGU MACT
| 52 |Ghent 2 - Lime Injection 5,483 EGU MACT

53 |Ghent 2 - Neural Networks 1,000 EGU MACT

54 |Ghent 2 - Escalation 57,338 Escalation

55 |Ghent 2 - CO2 15,000

56 Total Ghent 2 416,930 174,000

57

58 |Ghent 3 - Baghouse 138,000 EGU MACT

59 |Ghent 3 - PAC Injection 6,173 EGU MACT

60 |Ghent 3 - Hg Control 77,000 EGU MACT

61 |Ghent 3 - Neural Networks 1,000 EGU MACT

62 |Ghent 3 - Escalation 33,368 Escalation

63 |Ghent 3 - CO2 15,000

64 Total Ghent 3 178,541 92,000

65

66 |Ghent 4 - Baghouse 117,000 EGU MACT

67 |Ghent 4 - PAC Injection 6,210 EGU MACT

68 |Ghent 4 - Hg Control 77,000 EGU MACT

69 |Ghent 4 - Neural Networks 1,000 EGU MACT

70 |Ghent 4 - Escalation 28,313 Escalation

71 |Ghent 4 - CO2 15,000

72 Total Ghent 4 152,523 92,000

73

74 Total Ghent 909,338 450,000

75

76

77 Mill Creek

78 |Mill Creek 1 - FGD 297,000 20,000 Revised CAIR

79 |Mill Creek 1 - SCR 97,000 121,000 Revised CAIR

80 [Mill Creek 1 - Baghouse 81,000 EGU MACT

81 |Mill Creek 1 - Electrostatic Precipitator 32,882 EGU MACT
| 82 |Mill Creek 1 - PAC Injection 4,412 EGU MACT

83 [Mill Creek 1 - Hg Control 60,000 EGU MACT

84 |Mill Creek 1 - SAM Mitigation 8,000 Mill Creek BART

85 |Mill Creek 1 - Lime Injection 4,480 EGU MACT

86 [Mill Creek 1 - Neural Networks 1,000 EGU MACT

87 |Mill Creek 1 - Escalation 120,469 Escalation

88 |Mill Creek 1 - CO2 10,000
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A B C D E F G
89 Total Mill Creek 1 646,243 211,000
90
91 |Mill Creek 2 - FGD 297,000 20,000 Revised CAIR
92 |Mill Creek 2 - SCR 97,000 121,000 Revised CAIR
93 |Mill Creek 2 - Baghouse 81,000 EGU MACT
94 |Mill Creek 2 - Electrostatic Precipitator 32,882 EGU MACT
95 |Mill Creek 2 - PAC Injection 4,412 EGU MACT
96 |Mill Creek 2 - Hg Control 60,000 EGU MACT
| 97 | Mill Creek 2 - SAM Control 8,000 Mill Creek BART
98 |Mill Creek 2 - Lime Injection 4,480 EGU MACT
99 |Mill Creek 2 - Neural Networks 1,000 EGU MACT
100|Mill Creek 2 - Escalation 101,752 Escalation
101|Mill Creek 2 - CO2 10,000
102 Total Mill Creek 2 627,526 211,000
103
104|Mill Creek 3 - FGD 392,000 20,000 Revised CAIR
105|Mill Creek 3 - Baghouse 114,000 EGU MACT
106|Mill Creek 3 - PAC Injection 5,592 EGU MACT
107|Mill Creek 3 - Hg Control 69,000 EGU MACT
108|Mill Creek 3 - Neural Networks 1,000 EGU MACT
109|Mill Creek 3 - Escalation 111,307 Escalation
110|Mill Creek 3 - CO2 12,000
111 Total Mill Creek 3 623,899 101,000
112
113|Mill Creek 4 - FGD 455,000 20,000 Revised CAIR
114|{Mill Creek 4 - Baghouse 133,000 EGU MACT
115|Mill Creek 4 - PAC Injection 6,890 EGU MACT
116{Mill Creek 4 - Hg Control 77,000 EGU MACT
117|Mill Creek 4 - Neural Networks 1,000 EGU MACT
118|Mill Creek 4 - Escalation 157,787 Escalation
119|Mill Creek 4 - CO2 15,000
120 Total Mill Creek 4 753,677 112,000
121
122 Total Mill Creek 2,651,346 635,000
123
124
125 Trimble
126|Trimble 1 - Baghouse 128,000 EGU MACT
|127|Trimble 1 - PAC Injection 6,451 EGU MACT
128|Trimble 1 - Hg Control 4,000 EGU MACT
129|Trimble 1 - Neural Networks 1,000 EGU MACT
130|Trimble 1 - Escalation 30,738 Escalation
131|Trimble 1 - CO2 16,000
132 Total Trimble 1 166,189 20,000
133
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A C E
134 Total Trimble 166,189 20,000
135
136 Total Environmental Compliance Air - Main Plan 4,116,101 1,158,000
137
138
139
140
141
1142]
143
144
145
146
147
148
149
150
151
152|Sensitivities
153 Green River
154|Green River 3 - SCR 29,000
155|Green River 3 - CDS-FF 38,000
156|Green River 3 - PAC Injection 1,112
157|Green River 3 - Neural Networks 500
158|Green River 3 - Escalation 17,899
159 Total Green River 3 86,511
160
161|Green River 4 - SCR 42,000
162|Green River 4 - CDS-FF 54,000
163|Green River 4 - PAC Injection 1,583
164|Green River 4 - Neural Networks 500
165|Green River 4 - Escalation 20,877
166 Total Green River 4 118,960
167
168 Total Green River 205,471
169
170
171 Cane Run
|172|Cane Run 4 - FGD 152,000
173|Cane Run 4 - SCR 63,000
174|Cane Run 4 - Baghouse 33,000
175|Cane Run 4 - PAC Injection 2,326
176|Cane Run 4 - Lime Injection 2,569
177|Cane Run 4 - Neural Networks 500
178|Cane Run 4 - Escalation 45,571
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A B C D E F G

179 Total Cane Run 4 298,966
180

181|Cane Run5 - FGD 159,000
182|Cane Run5 - SCR 66,000
183|Cane Run 5 - Baghouse 35,000
184|Cane Run 5 - PAC Injection 2,490
185|Cane Run 5 - Lime Injection 2,752
186[Cane Run 5 - Neural Networks 500
187|Cane Run 5 - Escalation 59,628
1188 Total Cane Run 5 325,370
189

190|Cane Run 6 - FGD 202,000
191|Cane Run 6 - SCR 86,000
192|Can Rune 6 - Baghouse 45,000
193|Cane Run 6 - PAC Injection 3,490
194|Cane Run 6 - Lime Injection 3,873
195[Cane Run 6 - Neural Networks 500
196|Cane Run 6 - Escalation 60,222
197 Total Can Run 6 401,085
198

199 Total Cane Run 1,025,422
200

201 Total Environmental Compliance Air - Sensitivities 1,230,892
[202]

203

204 Grand Total Environmental Compliance Air 5,346,993
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2 Total {$M)
| 3 | Revised CAIR 2,013

4 |EGU MACT 1,328

5 |Brown Consent Decree 8

6 |Mill Creek BART 16

7 3,365
| 8 |

9 |Escalation 751

10 4,116

Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6
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A B C D E F G
1
2 Estimated Requirements Under Future New Environmental Regulations
3 | \
4 Task Program Regulated Pollutants Unit/Plant | Forcasted Date
5 No. Name Pollutant | Limit | Units Averaging | for Compliance
6 4.1 GHG Inventory No additional limits N/A Spring - 2010
7 PM
8 . . NO, - " . . .
— 4.2 ing Engine NSPS an Horsepower. Certified to meet Tier Unit ing MACT & at instg|
9 vVOC
10 CcO
R Mill Creek BART |— <3 5AM 64.3 Ibs/hour Unit During - 2011
12 MC4 - SAM 76.5 lbs/hour
RE2 4.4 fferson Co. STAR Rg 5 Plant Spring - 2012
14 fuels (As) 20 -50 ppm or ~1x10~ lbs/mmBtu emig
15 PM 0.03 lbs/mmBtu
16 SO, 97% Removal
— & rown Consent Decr Unit 3 br, 2010 NO, & SA
17 NO, 0.07 /0.08 lbs/mmBtu
18 SAM 110-220 lbs/mmBtu
19 4.7 Ghent NOVs SAM 3.5-10 ppm Unit During - 2012
20 4.8 GHG NSR GHG Energy Efficiency Projects Unit/Plant January, 2011
21 SO, 0.25 Ibs/mmBtu
— 49 Revised CAIR Plant Beginning in 2014
22 NO, 0.11 lbs/mmBtu
0,
23 Mercury 90% or Removal Plant
24 0.012 lbs/GWH
25 Acids (HCI) 0.002 lbs/mmBtu
26| 410 New EGU MACT Metals (PM) 0.03 Ibs/mmBtu with 1-yr extension
27 Metals (As) 0.5x 10" lbs/mmBtu Unit
28 Organics (CO) 0.10 Ibs/mmBtu
29 Dioxin/Furan 15 x 10728 lbs/mmBtu
4.11 h Co. Ozone Non-at| NO, b - 10 % reductior] NOx emissions | County-wide Spring - 2016
30
4,11 1-hour NAAQS for NO, etermined based on m |bs/hours Plant During - 2015
31
4,12 1-hour NAAQS for| S0, etermined based on m |bs/hours Plant Spring - 2016
32
33 4.13  |Reduction & Renew| GHG etermined based on m tons/year Fleet Beginning in 2014
34 Plan Risk ¢z Emission Reductfl2.5 (Condensablfletermined basedonm|  Ibs/mmBtu Unit/Plant After 2013
3t 4.14 CWA 316(a) Thermal impacts | Biological Studies N/A Plant Starting in 2010
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A B C D E F G
36 4.15 CWA 316(b) Withdraw impacts| Biological Studies N/A Plant Starting in 2012
37 4.16 ew Effluent Standajetals, Chlorides, ethnaylsis is just begianaylsis is just begir Plant During - 2015
28 4,17 CCR Classification |  Toxic Metals  [landfill; possible closing existing ash po) Plant Beginning in 2012;
39
40 - New requirements have been finalized
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A B C D E F
1
2 Estimated Limits & Compliance Dates Under Future New Air Requirements
3 (Current Estimated Implementation - Fast)
4 |
5 Program Regulated Pollutants Unit/Plant | Forcasted Date
6 Name Pollutant Limit Units Averaging | for Compliance
L7 1 Mill Creek BART ME3 - SAM 64.3 1s/hour Unit During - 2011
8 MC4 - SAM 76.5 Ibs/hour
9 PM 0.03 Ibs/mmBtu
10 SO, 97% Removal .
Brown Consent Decre Unit 3 er, 2010 NO, & SA|
11 NO, 0.07 /0.08 Ibs/mmBtu
12 SAM 110-220 Ibs/mmBtu
13 Ghent NOVs SAM 3.5-10 ppm Unit During - 2012
14 . SO, 0.25 Ibs/mmBtu
— Revised CAIR Plant B lin 2014; Limits in Phag]
15 NO, 0.11 Ibs/mmBtu
0,
16 Mercury 90% or Removal Plant
17 0.012 Ibs/GWH
18 Acids (HCI) 0.002 Ibs/mmBtu
19| New EGU MACT Metals (PM) or 0.03 lbs/mmBtu with 1-yr extension -
20 Metals (As) 0.5x 107 Ibs/mmBtu Unit
21 Organics (CO) 0.10 Ibs/mmBtu
22 Dioxin/Furan 15x 108 Ibs/mmBtu
bn Co. Ozone Non-atty NO, 5- 10 % reduction| NOx emissions | County-wide Spring - 2016
23
1-hour NAAQS for N NO, termined based ont|  |bs/hours Plant During - 2015
24
25 [w 1-hour NAAQS for SO, termined basedont|  lbs/hours Plant Spring - 2016
26 PM,s NAAQS |,5 or Condensable [termined basedontl  |bs/hours Plant During 2016
27
28 - New requirements have been finalized
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A B C D E F
1
2 Estimated Limits & Compliance Dates Under Future New Air Requirements
3 (Slower Implementation)
4 |
| 5] Program Regulated Pollutants Unit/Plant Forcasted Date
6 Name Pollutant Limit Units Averaging for Compliance
71 Wil Creek BART MC3 - SAM 64.3 lbs/hour Unit During - 2011
8 MC4 - SAM 76.5 Ibs/hour
ER PM 0.03 Ibs/mmBtu
10 SO, 97% Removal .
—own Consent Decrg Unit 3 ber, 2010 NO, & SAM
11 NO, 0.07 /0.08 Ibs/mmBtu
12| SAM 110 -220 Ibs/mmBtu
13 Ghent NOVs SAM 3.5-10 ppm Unit During - 2012
14 SO, 0.25 Ilbs/mmBtu
— Revised CAIR Plant lase 1 in 2016; Limits in Phase
15 NO, 0.11 Ilbs/mmBtu
| 16 | Mercury 90% or Removal Plant
17 0.012 lbs/GWH
(18] Acids (HC)) 0.002 Ibs/mmBtu
| 19| New EGU MACT Metals (PM) or 0.03 lbs/mmBtu 017 for high utilitization u
20 Metals (As) 0.5x10° |bs/mmBtu Unit
Z Organics (CO) 0.10 Ibs/mmBtu
22 Dioxin/Furan 15x 108 Ibs/mmBtu
h Co. Ozone Non-atf NO, 5 - 10 % reductior] NOx emissions County-wide Spring - 2017
23
1-hour NAAQS for NO, termined based on lbs/hours Plant During - 2016
24
1-hour NAAQS for SO, termined based on lbs/hours Plant Spring - 2017
25
PM,s NAAQS f,5 or Condensable ftermined based on lbs/hours Plant During 2017
26
27
28 - New requirements have been finalized
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A B C D E F
1
2 Estimated Limits & Compliance Dates Under Future New Air Requirements
3 {Slower Implementation and Higher Limits)
4 | |
5 Program Regulated Pollutants Unit/Plant Forcasted Date
6 Name Pollutant Limit Units Averaging for Compliance
L7 | Mill Creek BART |—MC3-SAM 64.3 lbs/hour Unit During - 2011
8 MC4 - SAM 76.5 Ibs/hour
| 9 | PM 0.03 lbs/mmBtu
10 SO, 97% Removal X
[—1own Consent Decr| Unit 3 hber, 2010 NO, & SAM
11 NO, 0.07 /0.08 Ibs/mmBtu
12| SAM 110 -220 lbs/mmBtu
13 Ghent NOVs SAM 3.5-10 ppm Unit During - 2012
1 S0, 0.4 Ibs/mmBtu
— Revised CAIR Plant hase I in 2016; Limits in Phase II
15 NO, 0.2 Ibs/mmBtu
| 16 | Mercury 85% or Removal Plant
17 0.021 lbs/GWH
[ 18] Acids (HC) 0.02 Ibs/mmBtu
| 19 | New EGU MACT | Metals (PM) or 0.04 lbs/mmBtu 2017 for high utilitization un|
20 Metals (As) 2.x10° |bs/mmBtu Unit
Z Organics {CO) 0.20 Ilbs/mmBtu
22 Dioxin/Furan 50 x 108 Ibs/mmBtu
Co. Ozone Non-al NO, 5 % reduction NOx emissions | County-wide Spring - 2017
23
1-hour NAAQS for NO, ktermined based onn|  Ibs/hours Plant During - 2016
24
1-hour NAAQS fol SO, btermined based onn|  Ibs/hours Plant Spring - 2017
25
PM,; NAAQS L or Condensableptermined basedonnl Ibs/hours Plant During 2017
26
27
28 - New requirements have been finalized
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From: Heun, Jeff

To: Straight, Scott

CC: Waterman, Bob; Watson, Joseph; Ballinger, Kayla; Phelps, Grant; Reed, Kathleen
Sent: 6/30/2010 11:25:25 AM

Subject: PE's Bi-Weekly Update

Attachments: PE's Bi-Weekly Update of 6-28-10 RCWa Comments.docx

Scott,

Attached is the updated Bi-Weekly report that contains comments on the projects that Bob and | are working on.

Thanks,

Jeffrey B. Heun, P.E.

E.ON U.S.

Project Engineering

Sr Civil Engineer

(502) 627-4525 (Louisville Cffice)
(859) 367-1254 (Brown Cffice)
(502) 592-2421 (Mobile)

(502) 217-2678 (FAX)

jeff. heun@eon-us.com
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Energy Services - Bi-Weekly Update
June 28, 2010
PROJECT ENGINEERING

KU SOx
o Safety — Nothing new to report (NTR).
o Auditing — Internal Auditing in the final stages of activities for the Brown FGD audit.
o Schedule/Execution:
*  Ghent
e Chimney Coatings — Coating application is complete. Testing of the application
will take place 90 days after the coating application.
SCR/FGD Icing Siding — Installation nearing completion.
Unit 4 ID Fans — On plan for fall 2010 install. Fluor mobilizing to the site.
Chimney Capping — Contractor on site June 30" with work starting July 6th.
Elevators- Bids received June 7, 2010 and are under review.
e Brown
e FGD, Limestone and BOP construction continues to track to plan. The FGD
continues to operate very well. Brown 2 is expected to be directed through the
FGD in late June, well ahead of original plan.
e E W. Brown Gypsum Dewatering Facility
¢ Commissioning of the vacuum pump, motor, and filter belt continues.
e Fluor continues to work on the DCS and commissioning of the Fluor
supplied equipment.
e Construction and commissioning work to be complete week of 6/21.
e Facility operation contract bid reviews ongoing.
e E.W. Brown Gypsum Lab
e Construction 97% complete.
e Plumbing and final building inspection expected within a week.

o Budget:
=  Brown - NTR.
= Ghent - NTR

*  Contract Disputes/Resolution - NTR
o Issues/Risks:

* The elevator bids came back higher than anticipated and the schedule shows some
work moving into the first quarter of 2011. We are continuing to evaluate the bids
and challenge the vendors on cost saving opportunities. This will be picked up in
the 2011 MTP.

TC2
o Safety - NTR
o Permitting — NTR
o Auditing — Auditing released their audit report on TC2 invoicing with no findings.
o Schedule/Execution:

* Bechtel EPC — TC2 achieved 50% load Jun 15. Bechtel has been experiencing
significant combustion tuning issues that have delayed the first full load until late
June. Bechtel’s latest forecasted substantial completion date is now July 30.
o Budget — Revised EPC authorization and project sanction approved in May 1C meeting.
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o Contract Disputes/Resolution:

* Bechtel FM Claims — Parked at the present time by both parties.
o Issues/Risk:

* Commissioning versus schedule.

*  Current unit issues: Combustion tuning.

Brown 3 SCR

o Schedule/Execution — The 2012 spring outage needs to be picked up in the 2011 MTP.

o Permitting — SAM testing took place in late May. Additional testing being planned for
summer.

o Engineering — EPC engineering kick off meeting held in Denver, CO (home of Zachry
Engineering). All parties are working very well together. Alstom to be released on
engineering of the HW recirc for economizer exit control to allow wider range of unit
operation for SCR.

o Budget - NTR

o Contracting - NTR

o Issues/Risk - NTR

Ohio Falls Rehabilitation
o Schedule/Execution — Voith Hydro has submitted tentative schedule for third unit work to
begin in June, 2011 with the remaining five following every 7/8 months, with all units
complete by the end of 2014. PE is investigating being able to de-water two units
simultaneously to gain schedule float.
o Permitting — NTR
o Engineering/General:

» Reviewing Voith updated scope for rehabilitation minus automation.

*  Working with power marketing group on interconnection issues regarding unit
testing and commercial dates.

* Reviewing Historic Preservation and Maintenance Plan developed in 2008.

o Budget:

* Total roll up of estimate to complete work under a lump sum to Voith Hydro is
essentially at 2010 MTP values. PE continues to assemble pricing for work outside
hydro vendor scope. Revised project sanction planned for July/August IC meeting
along with award of remaining runners to Voith through a separate PO while the
lump sum contract is negotiated and drafted for a August/September IC meeting.

o Contracting:
*  Work continues on developing a dewatering engineering scope of work for RFQ.
o Issues/Risk

* Release of third unit runner to Voith is required in August to maintain schedule.

* The tentative schedule for completion of all units by late 2014 is highly dependent
on year-round dewatering.

Mill Creek Limestone Project
o Safety - NTR
Auditing- NTR
Permitting- NTR
Engineering/General
* Transition meeting held with the plant to coordinating moving the activities
associated with the project from the Plant to PE.

o O O
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* Review of the URS Engineering Study held with the plant.
* Scope development for the limestone building extension is underway. Working to
send out a bid package to local constructors the week of June 28, 2010.
»  Working with URS to procure long lead time equipment.
o Budget
» AIP development in progress.
o Contracting
*  Working with the Director and Commercial Manager to develop an overall
engineering, procurement and construction strategy.
o Issue/Risk
* Tight schedule for completing the building extension by the end of the year.

e (Cane Run CCP Project
o Permitting
* 404/401 and Landfill Permit applications have been submitted and are currently
under review. Working to respond to comments on the 404 and Landfill Permit
applications. To date permitting process has gone well.
* Running Buffalo Cover study was performed with no findings.
o Engineering
* Development of construction drawings are on hold until the KYDWM has
completed their initial review.
* Transmission working towards relocation of the 69kV line.
o Budget — project remains tracking to or below sanction.
o Contract Disputes/Resolution — NTR
o Issues/Risk — NTR

e Trimble Co. Barge Loading/Holcim
o While PE has not restarted engineering/procurement work, discussions with Crutcher
indicate negotiations may begin to accelerate with Holcim.

e TC CCP Project — BAP/GSP
o Schedule/Execution:

* Construction on the project continues with work on the MSE Wall, Dike Extension,
BAP to GSP Emergency Spillway, and Piping. Dewatering of the Gypsum Storage
Pond was recently completed.

o Budgeting — NTR
o Engineering:

»  Performing a study on the GSP clay liner originally installed to compare against
potential new regulations. Outlook is to get clay liner to proposed new regs thus
allowing the clay liner and FML planned to meet future requirements.
Consideration is also being given to installing a geosynthetic clay liner (GCL), if the
existing clay does not meet the requirements.

* A repair strategy for the BAP is also being developed as a result of the EPA
Inspection in June 2009.

o Permitting — NTR
Contract Disputes/Resolution — NTR
o Issues/Risk

o
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*  Weather. The contractor has submitted a letter requesting adjustments to the
project’s Liquidated Damages due to the weather delays. Meetings continue to be
held with the contractor concerning the scheduling issues.

* Project Engineering is developing plans to expedite the completion of the GSP
and/or South Dike to help mitigate the high water elevations in the BAP.

e TC CCP Project — Landfill

o Schedule/Execution — NTR

o Budgeting — NTR

o Engineering — The Detailed Engineering RFP has been issued and bidders are preparing
proposals. Bids are due in early July.

o Permitting — Negotiations continue with USFWS on the resolution of the Indiana Bat issue.
Work continues on the development of the 401/404 Permits

o Contract Disputes/Resolution — NTR

o Issues/Risk - NTR

e Ghent CCP Projects - Landfill

o Schedule/Execution — NTR

o Budget — Conceptual Engineering of the CCP transport systems have resulted in a revised
estimate significantly over the original amount included in the initial project ECR filings.
PE will be working with station through the 2011 MTP development to refine the scope and
reduce the cost impact.

o Engineering — Detailed Engineering of gypsum fines and Conceptual Engineering on CCP
transport for landfill continues with Black & Veatch. Procurement activities for the
gypsum fines project are in progress.

o Permitting — All permit applications have been made. Project Engineering is working with
the various agencies on minimal questions being asked during the review of the permit
application.

o Contract Disputes/Resolution — NTR

o Issues/Risk:

* Land Acquisition — the review of potential modifications to the landfill’s footprint
has been completed. Additional land purchases, while preferred, are not necessarily
needed. Review of CCP production is currently on-going to finalize path forward
on land purchases. Final offers are planned to three remaining land owners in June,
followed by a formal letter to them announcing our potential intent to begin
condemnation proceedings. A final decision of changing designs versus
condemnation of remaining property needed for initial plan expected in late July.

e General CCP Projects
o Study report reviewing potential range of cost to comply with EPA options of CCP storage
has been received. Range of cost is $700 - $1,100 million, depending on Subpart C or
Subpart D. These costs do not include potential additional landfill cost at Mill Creek,
Green River, or conversion of Brown ATB to Landfill. The cost will be socialized the
week of June 21 with management and stations.

e E.W. Brown Ash Pond Project
o Safety — NTR
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o Schedule/Execution:
* Approximately 60% of the pond covered with straw mats for dust control. Mats
rolled up in areas as needed to facilitate ash-grading activity and rock placement.
* Rock placement began on the West and South Embankments. Approximately 88%
of the rock embankment has been placed to date.
*  Aux Pond Phase II work awarded to Charah with mobilization occurring on 6/14.
o Budget — NTR
o Contract Disputes/Resolution: NTR
o Issues/Risk — NTR
e SO3 Mitigation (Mill Creek 3, Mill Creek 4, Brown 3)
o Safety — A recordable occurred on the MC3 testing due to a minor injury resulting in a pain
reliever being prescribed.
o Schedule/Execution:
* MC3 and MC4’s schedule is now tied to the BART requirement for the end of 2011,
with tie-in still required during spring 2011 outage.
*  MC 4 tests by E.ON Engineering for PM testing have not been published. .
*  MC 3 testing is nearing completion.

e SO3 Mitigation (Ghent)

o Ghent 2 testing postponed until the “permanent” temporara/ system is installed by the plant.
The Project Engineering test plan for the week of May 24" was canceled.

o B&V BACT Analysis, SAM Generation White Paper, and CEMS/Compliance Monitoring
Test White Paper in development.

o Emissions Monitoring Inc. (Jim Peeler) has drafted a white paper on CEMS/Compliance
Monitoring Testing.

o Teleconference with Duke regarding experience with SBS Injection System at Gibson
revealed they have expended significant expenses on testing with hundreds of test. Their
system was reported to be meeting sub 2 ppm emissions on a continuous basis.

e NBUI1 and Other Generation Development
o LFG
* First Landfill Gas Sample Result received.
* LFG Technologies is under contract to perform study work.
o NBU CR - HDR draft of estimate received and under review.
o Biomass — Black and Veatch under contract to perform MC Project Implementation
Planning study work.
o FutureGen — NTR

o General

o Impoundment Integrity Program — this is nearing completion of the initial program with PE
looking to transfer all future work to Generation Services.

o Environmental Scenario Planning — B&V completed the initial cost estimate and the initial
report was received on June 17", Reviews of the estimate are in progress with cost
exceeding $4 billion. Iterations between PE and Generation Planning expected to refine
scope throughout the fleet and reduce the overall cost to the $3 billion range.

o Alstom Master Agreement- Negotiations continue and progressing towards a final
agreement in July..
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Metrics
Contractor Recordable Incident Rate
Rolling 12 months
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Award of the BR3 HWRS to Alstom will need approval in July IC meeting.

Staffing - NTR
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From: Wilson, Stuart

To: Schram, Chuck

CC: Karavayev, Louanne

Sent: 6/30/2010 3:16:17 PM

Subject: Environmental Capex by Regulation

Attachments: 20100630_2011MTPEnvironmentalSummary-B&VvsEPARegs_LAK.XIsx; Generation Future

Environmental Requirements.xlsx

Chuck,

I've attached (from Lou Anne) a summary of the new B&V environmental capex dollars by environmental regulation.
The vast majority of the spending is the result of two regulations: revised CAIR and EGU MACT (Hg/HAPS).
According to Greg Black, we hope to comply with (for example) the new 1-hour NAAQS for NOX/SO2 standards using
the technology we're acquiring for revised CAIR.

I've attached Lou Anne's summary and a summary of environmental regulations from Gary Revlett...

Stuart
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A B C D E F G
| 1]
2
3 2011 MTP Black & Veatch Study Enyixdiimental Scenario Planning (x $1 Regulation
4
5 Brown
6 |Brown1-SCR 59,000 Revised CAIR
7 |Brown 1 -SNCR 11,000 Revised CAIR
8 |Brown 1 - Baghouse 34,000 EGU MACT
9 |Brown 1 - PAC Injection 1,599 EGU MACT
10 |Brown 1 - Hg Control 3,000 EGU MACT
11 |Brown 1 - Neural Networks 500 EGU MACT
12 |Brown 1 - SAM Mitigation 4,000 Brown Consent Decree
13 |Brown 1 - Escalation 21,238 Escalation
14 |Brown 1 - CO2 3,000
| 15 ] Total Brown 1 120,337 17,000
16
17 |Brown 2 - SCR 92,000 Revised CAIR
18 |Brown 2 - SCNR 11,000 Revised CAIR
19 |Brown 2 - Baghouse 34,000 EGU MACT
20 |Brown 2 - PAC Injection 2,476 EGU MACT
21 |Brown 2 - Hg Control 3,000 EGU MACT
22 |Brown 2 - Neural Networks 500 EGU MACT
23 |Brown 2 - Lime Injection 2,739 EGU MACT
24 |Brown 2 - SAM Mitigation 4,000 Brown Consent Decree
25 |Brown 2 - Escalation 48,799 Escalation
26 |Brown 2 - CO2 5,000
27 Total Brown 2 184,514 19,000
| 28 |
29 |Brown 3 - Baghouse 61,000 EGU MACT
30 |Brown 3 - PAC Injection 5,426 EGU MACT
31 |Brown 3 - Hg Control 4,000 EGU MACT
32 |Brown 3 - Neural Networks 1,000 EGU MACT
33 |Brown 3 - Escalation 16,952 Escalation
34 |Brown 3 - CO2 13,000
35 Total Brown 3 84,378 17,000
36
37 Total Brown 389,229 53,000
38
39 Ghent
40 |Ghent 1 - Baghouse 131,000 EGU MACT
41 |Ghent 1 - PAC Injection 6,380 EGU MACT
42 |Ghent 1 - Hg Control 77,000 EGU MACT
43 |Ghent 1 - Neural Networks 1,000 EGU MACT
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A E G

44 |Ghent 1 - Escalation 22,965 Escalation

45 |Ghent 1 - CO2 15,000

46 Total Ghent 1 161,345 92,000

47

48 |Ghent 2 - SCR 227,000 152,000 Revised CAIR

49 |Ghent 2 - Baghouse 120,000 EGU MACT

50 |Ghent 2 - PAC Injection 6,109 EGU MACT

51 |Ghent 2 - Hg Control 7,000 EGU MACT
| 52 |Ghent 2 - Lime Injection 5,483 EGU MACT

53 |Ghent 2 - Neural Networks 1,000 EGU MACT

54 |Ghent 2 - Escalation 57,338 Escalation

55 |Ghent 2 - CO2 15,000

56 Total Ghent 2 416,930 174,000

57

58 |Ghent 3 - Baghouse 138,000 EGU MACT

59 |Ghent 3 - PAC Injection 6,173 EGU MACT

60 |Ghent 3 - Hg Control 77,000 EGU MACT

61 |Ghent 3 - Neural Networks 1,000 EGU MACT

62 |Ghent 3 - Escalation 33,368 Escalation

63 |Ghent 3 - CO2 15,000

64 Total Ghent 3 178,541 92,000

65

66 |Ghent 4 - Baghouse 117,000 EGU MACT

67 |Ghent 4 - PAC Injection 6,210 EGU MACT

68 |Ghent 4 - Hg Control 77,000 EGU MACT

69 |Ghent 4 - Neural Networks 1,000 EGU MACT

70 |Ghent 4 - Escalation 28,313 Escalation

71 |Ghent 4 - CO2 15,000

72 Total Ghent 4 152,523 92,000

73

74 Total Ghent 909,338 450,000

75

76

77 Mill Creek

78 |Mill Creek 1 - FGD 297,000 20,000 Revised CAIR

79 |Mill Creek 1 - SCR 97,000 121,000 Revised CAIR

80 |[Mill Creek 1 - Baghouse 81,000 EGU MACT

81 |Mill Creek 1 - Electrostatic Precipitator 32,882 EGU MACT
| 82 |Mill Creek 1 - PAC Injection 4,412 EGU MACT

83 [Mill Creek 1 - Hg Control 60,000 EGU MACT

84 |Mill Creek 1 - SAM Mitigation 8,000 Mill Creek BART

85 |Mill Creek 1 - Lime Injection 4,480 EGU MACT

86 [Mill Creek 1 - Neural Networks 1,000 EGU MACT

87 |Mill Creek 1 - Escalation 120,469 Escalation

88 |Mill Creek 1 - CO2 10,000
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A C E G
89 Total Mill Creek 1 646,243 211,000
90
91 |Mill Creek 2 - FGD 297,000 20,000 Revised CAIR
92 |Mill Creek 2 - SCR 97,000 121,000 Revised CAIR
93 |[Mill Creek 2 - Baghouse 81,000 EGU MACT
94 |Mill Creek 2 - Electrostatic Precipitator 32,882 EGU MACT
95 [Mill Creek 2 - PAC Injection 4,412 EGU MACT
96 |Mill Creek 2 - Hg Control 60,000 EGU MACT
| 97 | Mill Creek 2 - SAM Control 8,000 Mill Creek BART
98 [Mill Creek 2 - Lime Injection 4,480 EGU MACT
99 [Mill Creek 2 - Neural Networks 1,000 EGU MACT
100|Mill Creek 2 - Escalation 101,752 Escalation
101|Mill Creek 2 - CO2 10,000
102 Total Mill Creek 2 627,526 211,000
103
104|Mill Creek 3 - FGD 392,000 20,000 Revised CAIR
105|Mill Creek 3 - Baghouse 114,000 EGU MACT
106|Mill Creek 3 - PAC Injection 5,592 EGU MACT
107|Mill Creek 3 - Hg Control 69,000 EGU MACT
108|Mill Creek 3 - Neural Networks 1,000 EGU MACT
109|Mill Creek 3 - Escalation 111,307 Escalation
110|Mill Creek 3 - CO2 12,000
111 Total Mill Creek 3 623,899 101,000
112
113|Mill Creek 4 - FGD 455,000 20,000 Revised CAIR
114|{Mill Creek 4 - Baghouse 133,000 EGU MACT
115|Mill Creek 4 - PAC Injection 6,890 EGU MACT
116{Mill Creek 4 - Hg Control 77,000 EGU MACT
117|Mill Creek 4 - Neural Networks 1,000 EGU MACT
118|Mill Creek 4 - Escalation 157,787 Escalation
119|Mill Creek 4 - CO2 15,000
120 Total Mill Creek 4 753,677 112,000
121
122 Total Mill Creek 2,651,346 635,000
123
124
125 Trimble
126|Trimble 1 - Baghouse 128,000 EGU MACT
1127|Trimble 1 - PAC Injection 6,451 EGU MACT
128|Trimble 1 - Hg Control 4,000 EGU MACT
129|Trimble 1 - Neural Networks 1,000 EGU MACT
130|Trimble 1 - Escalation 30,738 Escalation
131|Trimble 1 - CO2 16,000
132 Total Trimble 1 166,189 20,000
133

LGE-KU-00008204



Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

A C E
134 Total Trimble 166,189 20,000
135
136 Total Environmental Compliance Air - Main Plan 4,116,101 1,158,000
137
138
139
140
141
1142]
143
144
145
146
147
148
149
150
151
152|Sensitivities
153 Green River
154|Green River 3 - SCR 29,000
155|Green River 3 - CDS-FF 38,000
156|Green River 3 - PAC Injection 1,112
157|Green River 3 - Neural Networks 500
158|Green River 3 - Escalation 17,899
159 Total Green River 3 86,511
160
161|Green River 4 - SCR 42,000
162|Green River 4 - CDS-FF 54,000
163|Green River 4 - PAC Injection 1,583
164|Green River 4 - Neural Networks 500
165|Green River 4 - Escalation 20,877
166 Total Green River 4 118,960
167
168 Total Green River 205,471
169
170
171 Cane Run
|172]|Cane Run 4 - FGD 152,000
173|Cane Run 4 - SCR 63,000
174|Cane Run 4 - Baghouse 33,000
175|Cane Run 4 - PAC Injection 2,326
176|Cane Run 4 - Lime Injection 2,569
177|Cane Run 4 - Neural Networks 500
178|Cane Run 4 - Escalation 45,571
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

A B C D E F G

179 Total Cane Run 4 298,966
180

181|Cane Run5 - FGD 159,000
182|Cane Run5 - SCR 66,000
183|Cane Run 5 - Baghouse 35,000
184|Cane Run 5 - PAC Injection 2,490
185|Cane Run 5 - Lime Injection 2,752
186[Cane Run 5 - Neural Networks 500
187|Cane Run 5 - Escalation 59,628
1188 Total Cane Run 5 325,370
189

190|Cane Run 6 - FGD 202,000
191|Cane Run 6 - SCR 86,000
192|Can Rune 6 - Baghouse 45,000
193|Cane Run 6 - PAC Injection 3,490
194|Cane Run 6 - Lime Injection 3,873
195[Cane Run 6 - Neural Networks 500
196|Cane Run 6 - Escalation 60,222
197 Total CanRun 6 401,085
198

199 Total Cane Run 1,025,422
200

201 Total Environmental Compliance Air - Sensitivities 1,230,892
[202]

203

204 Grand Total Environmental Compliance Air 5,346,993
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A B

1

2 Total {(SM)
| 3 | Revised CAIR 2,013

4 |EGU MACT 1,328

5 |Brown Consent Decree 8

6 |Mill Creek BART 16

7 3,365
| 8 |

9 |Escalation 751

10 4,116

Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

A B C D E F G
1
2 Estimated Requirements Under Future New Environmental Regulations
3 | \
4 Task Program Regulated Pollutants Unit/Plant | Forcasted Date
5 No. Name Pollutant | Limit | Units Averaging | for Compliance
6 4.1 GHG Inventory No additional limits N/A Spring - 2010
7 PM
8 . . NO, - " . . .
— 4.2 ing Engine NSPS an Horsepower. Certified to meet Tier Unit ing MACT & at instg|
9 vVOC
10 CcO
R Mill Creek BART |— <3 5AM 64.3 Ibs/hour Unit During - 2011
12 MC4 - SAM 76.5 lbs/hour
RE2 4.4 fferson Co. STAR Rg 5 Plant Spring - 2012
14 fuels (As) 20 -50 ppm or ~1x10~ lbs/mmBtu emig
15 PM 0.03 lbs/mmBtu
16 SO, 97% Removal
— & rown Consent Decr Unit 3 br, 2010 NO, & SA
17 NO, 0.07 /0.08 lbs/mmBtu
18 SAM 110-220 lbs/mmBtu
19 4.7 Ghent NOVs SAM 3.5-10 ppm Unit During - 2012
20 4.8 GHG NSR GHG Energy Efficiency Projects Unit/Plant January, 2011
21 SO, 0.25 Ibs/mmBtu
— 49 Revised CAIR Plant Beginning in 2014
22 NO, 0.11 lbs/mmBtu
0,
23 Mercury 90% or Removal Plant
24 0.012 lbs/GWH
25 Acids (HCI) 0.002 lbs/mmBtu
26| 410 New EGU MACT Metals (PM) 0.03 Ibs/mmBtu with 1-yr extension
27 Metals (As) 0.5x 10" lbs/mmBtu Unit
28 Organics (CO) 0.10 Ibs/mmBtu
29 Dioxin/Furan 15 x 10728 lbs/mmBtu
4.11 h Co. Ozone Non-at| NO, b - 10 % reductior] NOx emissions | County-wide Spring - 2016
30
4,11 1-hour NAAQS for NO, etermined based on m |bs/hours Plant During - 2015
31
4,12 1-hour NAAQS for| S0, etermined based on m |bs/hours Plant Spring - 2016
32
33 4.13  |Reduction & Renew| GHG etermined based on m tons/year Fleet Beginning in 2014
34 Plan Risk ¢z Emission Reductfl2.5 (Condensablfletermined basedonm|  Ibs/mmBtu Unit/Plant After 2013
3t 4.14 CWA 316(a) Thermal impacts | Biological Studies N/A Plant Starting in 2010
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

A B C D E F G
36 4.15 CWA 316(b) Withdraw impacts| Biological Studies N/A Plant Starting in 2012
37 4.16 ew Effluent Standajetals, Chlorides, ethnaylsis is just begianaylsis is just begir Plant During - 2015
28 4,17 CCR Classification |  Toxic Metals  [landfill; possible closing existing ash po) Plant Beginning in 2012;
39
40 - New requirements have been finalized
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

A B C D E F
1
2 Estimated Limits & Compliance Dates Under Future New Air Requirements
3 (Current Estimated Implementation - Fast)
4 |
5 Program Regulated Pollutants Unit/Plant | Forcasted Date
6 Name Pollutant Limit Units Averaging | for Compliance
L7 1 Mill Creek BART ME3 - SAM 64.3 1s/hour Unit During - 2011
8 MC4 - SAM 76.5 Ibs/hour
9 PM 0.03 Ibs/mmBtu
10 SO, 97% Removal .
Brown Consent Decre Unit 3 er, 2010 NO, & SA|
11 NO, 0.07 /0.08 Ibs/mmBtu
12 SAM 110-220 Ibs/mmBtu
13 Ghent NOVs SAM 3.5-10 ppm Unit During - 2012
14 . SO, 0.25 Ibs/mmBtu
— Revised CAIR Plant B lin 2014; Limits in Phag]
15 NO, 0.11 Ibs/mmBtu
0,
16 Mercury 90% or Removal Plant
17 0.012 Ibs/GWH
18 Acids (HCI) 0.002 Ibs/mmBtu
19| New EGU MACT Metals (PM) or 0.03 lbs/mmBtu with 1-yr extension -
20 Metals (As) 0.5x 107 Ibs/mmBtu Unit
21 Organics (CO) 0.10 Ibs/mmBtu
22 Dioxin/Furan 15x 108 Ibs/mmBtu
bn Co. Ozone Non-atty NO, 5- 10 % reduction| NOx emissions | County-wide Spring - 2016
23
1-hour NAAQS for N NO, termined based ont|  |bs/hours Plant During - 2015
24
25 [w 1-hour NAAQS for SO, termined basedont|  lbs/hours Plant Spring - 2016
26 PM,s NAAQS |,5 or Condensable [termined basedontl  |bs/hours Plant During 2016
27
28 - New requirements have been finalized
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

A B C D E F
1
2 Estimated Limits & Compliance Dates Under Future New Air Requirements
3 (Slower Implementation)
4 |
| 5] Program Regulated Pollutants Unit/Plant Forcasted Date
6 Name Pollutant Limit Units Averaging for Compliance
71 Wil Creek BART MC3 - SAM 64.3 lbs/hour Unit During - 2011
8 MC4 - SAM 76.5 Ibs/hour
ER PM 0.03 Ibs/mmBtu
10 SO, 97% Removal .
—own Consent Decrg Unit 3 ber, 2010 NO, & SAM
11 NO, 0.07 /0.08 Ibs/mmBtu
12| SAM 110 -220 Ibs/mmBtu
13 Ghent NOVs SAM 3.5-10 ppm Unit During - 2012
14 SO, 0.25 Ilbs/mmBtu
— Revised CAIR Plant lase 1 in 2016; Limits in Phase
15 NO, 0.11 Ilbs/mmBtu
| 16 | Mercury 90% or Removal Plant
17 0.012 lbs/GWH
(18] Acids (HC)) 0.002 Ibs/mmBtu
| 19| New EGU MACT Metals (PM) or 0.03 lbs/mmBtu 017 for high utilitization u
20 Metals (As) 0.5x10° |bs/mmBtu Unit
Z Organics (CO) 0.10 Ibs/mmBtu
22 Dioxin/Furan 15x 108 Ibs/mmBtu
h Co. Ozone Non-atf NO, 5 - 10 % reductior] NOx emissions County-wide Spring - 2017
23
1-hour NAAQS for NO, termined based on lbs/hours Plant During - 2016
24
1-hour NAAQS for SO, termined based on lbs/hours Plant Spring - 2017
25
PM,s NAAQS f,5 or Condensable ftermined based on lbs/hours Plant During 2017
26
27
28 - New requirements have been finalized
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

A B C D E F
1
2 Estimated Limits & Compliance Dates Under Future New Air Requirements
3 {Slower Implementation and Higher Limits)
4 | |
5 Program Regulated Pollutants Unit/Plant Forcasted Date
6 Name Pollutant Limit Units Averaging for Compliance
L7 | Mill Creek BART |—MC3-SAM 64.3 lbs/hour Unit During - 2011
8 MC4 - SAM 76.5 Ibs/hour
| 9 | PM 0.03 lbs/mmBtu
10 SO, 97% Removal X
[—1own Consent Decr| Unit 3 hber, 2010 NO, & SAM
11 NO, 0.07 /0.08 Ibs/mmBtu
12| SAM 110 -220 lbs/mmBtu
13 Ghent NOVs SAM 3.5-10 ppm Unit During - 2012
1 S0, 0.4 Ibs/mmBtu
— Revised CAIR Plant hase I in 2016; Limits in Phase II
15 NO, 0.2 Ibs/mmBtu
| 16 | Mercury 85% or Removal Plant
17 0.021 lbs/GWH
[ 18] Acids (HC) 0.02 Ibs/mmBtu
| 19 | New EGU MACT | Metals (PM) or 0.04 lbs/mmBtu 2017 for high utilitization un|
20 Metals (As) 2.x10° |bs/mmBtu Unit
Z Organics {CO) 0.20 Ilbs/mmBtu
22 Dioxin/Furan 50 x 108 Ibs/mmBtu
Co. Ozone Non-al NO, 5 % reduction NOx emissions | County-wide Spring - 2017
23
1-hour NAAQS for NO, ktermined based onn|  Ibs/hours Plant During - 2016
24
1-hour NAAQS fol SO, btermined based onn|  Ibs/hours Plant Spring - 2017
25
PM,; NAAQS L or Condensableptermined basedonnl Ibs/hours Plant During 2017
26
27
28 - New requirements have been finalized
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

From: Saunders, Eileen

To: Ritchey, Stacy

Sent: 6/30/2010 4:04:36 PM

Subject: FW: 2011 MTP B&V Study vs. Env Scenario Planning

Attachments: 2011 MTP Environmental Summay - B&V vs Env Scenario Planning.xIsx

From: Straight, Scott

Sent: Tuesday, June 29, 2010 10:34 AM

To: Hudson, Rusty; Schram, Chuck; Wilson, Stuart; Saunders, Eileen
Cc: Voyles, John; Bowling, Ralph

Subject: 2011 MTP B&V Study vs. Env Scenario Planning

Rusty, is this what you were looking for?

To All, please provide comments to this draft comparison table that identifies the unit, technology and cost of the
2011 MTP B&V Study to the Environmental Scenario Planning.

itt Straight
or Proj
.S. LL.
272701

1 Ertineering

seott. straight@eon-us.com
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

A B C D E F

| 1|

2

3 2011 MTP Black & Veatch Study Envixdrimental Scenario Planning (x $1,000)

4

5 Brown

6 |Brown1-SCR 59,000

7 |Brown 1 - SNCR 11,000

8 |Brown 1 - Baghouse 34,000

9 |Brown 1 - PAC Injection 1,599

10 |Brown 1 - Hg Control 3,000

11 |Brown 1 - Neural Networks 500

12 |Brown 1 - SAM Mitigation 4,000

13 |Brown 1 - Escalation 21,238

14 |Brown 1 - CO2 3,000
| 15| Total Brown 1 120,337 17,000

16

17 |Brown 2 - SCR 92,000

18 |Brown 2 - SCNR 11,000

19 |Brown 2 - Baghouse 34,000

20 |Brown 2 - PAC Injection 2,476

21 |Brown 2 - Hg Control 3,000

22 |Brown 2 - Neural Networks 500

23 |Brown 2 - Lime Injection 2,739

24 |Brown 2 - SAM Mitigation 4,000

25 |Brown 2 - Escalation 48,799

26 |Brown 2 - CO2 5,000

27 Total Brown 2 184,514 19,000
| 28 |

29 |Brown 3 - Baghouse 61,000

30 |Brown 3 - PAC Injection 5,426

31 |Brown 3 - Hg Control 4,000

32 |Brown 3 - Neural Networks 1,000

33 |Brown 3 - Escalation 16,952

34 |Brown 3 - CO2 13,000

35 Total Brown 3 84,378 17,000

36

37 Total Brown 389,229 53,000

38

39 Ghent

40 |Ghent 1 - Baghouse 131,000

41 |Ghent 1 - PAC Injection 6,380

42 |Ghent 1 - Hg Control 77,000

43 |Ghent 1 - Neural Networks 1,000
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

A
44 |Ghent 1 - Escalation 22,965
45 |Ghent 1 - CO2 15,000
46 Total Ghent 1 161,345 92,000
47
48 |Ghent 2 - SCR 227,000 152,000
49 |Ghent 2 - Baghouse 120,000
50 | Ghent 2 - PAC Injection 6,109
51 |Ghent 2 - Hg Control 7,000
| 52 |Ghent 2 - Lime Injection 5,483
53 |Ghent 2 - Neural Networks 1,000
54 |Ghent 2 - Escalation 57,338
55 |Ghent 2 - CO2 15,000
56 Total Ghent 2 416,930 174,000
57
58 |Ghent 3 - Baghouse 138,000
59 |Ghent 3 - PAC Injection 6,173
60 |Ghent 3 - Hg Control 77,000
61 |Ghent 3 - Neural Networks 1,000
62 |Ghent 3 - Escalation 33,368
63 |Ghent 3 - CO2 15,000
64 Total Ghent 3 178,541 92,000
65
66 |Ghent 4 - Baghouse 117,000
67 |Ghent 4 - PAC Injection 6,210
68 |Ghent 4 - Hg Control 77,000
69 |Ghent 4 - Neural Networks 1,000
70 |Ghent 4 - Escalation 28,313
71 |Ghent 4 - CO2 15,000
72 Total Ghent 4 152,523 92,000
73
74 Total Ghent 909,338 450,000
75
76
77 Mill Creek
78 |Mill Creek 1 - FGD 297,000 20,000
79 |Mill Creek 1 - SCR 97,000 121,000
80 |Mill Creek 1 - Baghouse 81,000
81 |Mill Creek 1 - Electrostatic Precipitator 32,882
| 82 [Mill Creek 1 - PAC Injection 4,412
83 |Mill Creek 1 - Hg Control 60,000
84 |Mill Creek 1 - SAM Mitigation 8,000
85 |Mill Creek 1 - Lime Injection 4,480
86 |Mill Creek 1 - Neural Networks 1,000
87 |Mill Creek 1 - Escalation 120,469
88 |Mill Creek 1 - CO2 10,000
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

A C E
89 Total Mill Creek 1 646,243 211,000
90
91 |Mill Creek 2 - FGD 297,000 20,000
92 |Mill Creek 2 - SCR 97,000 121,000
93 |Mill Creek 2 - Baghouse 81,000
94 |Mill Creek 2 - Electrostatic Precipitator 32,882
95 |Mill Creek 2 - PAC Injection 4,412
96 |Mill Creek 2 - Hg Control 60,000
| 97| Mill Creek 2 - SAM Control 8,000
98 |Mill Creek 2 - Lime Injection 4,480
99 |Mill Creek 2 - Neural Networks 1,000
100]|Mill Creek 2 - Escalation 101,752
101|Mill Creek 2 - CO2 10,000
102 Total Mill Creek 2 627,526 211,000
103
104|Mill Creek 3 - FGD 392,000 20,000
105|Mill Creek 3 - Baghouse 114,000
106|Mill Creek 3 - PAC Injection 5,592
107|Mill Creek 3 - Hg Control 69,000
108| Mill Creek 3 - Neural Networks 1,000
109]|Mill Creek 3 - Escalation 111,307
110|Mill Creek 3 - CO2 12,000
111 Total Mill Creek 3 623,899 101,000
112
113|Mill Creek 4 - FGD 455,000 20,000
114|Mill Creek 4 - Baghouse 133,000
115|Mill Creek 4 - PAC Injection 6,890
116|Mill Creek 4 - Hg Control 77,000
117|Mill Creek 4 - Neural Networks 1,000
118|Mill Creek 4 - Escalation 157,787
119|Mill Creek 4 - CO2 15,000
120 Total Mill Creek 4 753,677 112,000
121
122 Total Mill Creek 2,651,346 635,000
123
124
125 Trimble
126|Trimble 1 - Baghouse 128,000
| 127[Trimble 1 - PAC Injection 6,451
128|Trimble 1 - Hg Control 4,000
129|Trimble 1 - Neural Networks 1,000
130|Trimble 1 - Escalation 30,738
131|Trimble 1 - CO2 16,000
132 Total Trimble 1 166,189 20,000
133
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

A C E
134 Total Trimble 166,189 20,000
135
136 Total Environmental Compliance Air - Main Plan 4,116,101 1,158,000
137
138
139
140
141
| 142
143
144
145
146
147
148
149
150
151
152|Sensitivities
153 Green River
154|Green River 3 - SCR 29,000
155|Green River 3 - CDS-FF 38,000
156|Green River 3 - PAC Injection 1,112
157|Green River 3 - Neural Networks 500
158|Green River 3 - Escalation 17,899
159 Total Green River 3 86,511
160
161|Green River 4 - SCR 42,000
162|Green River 4 - CDS-FF 54,000
163|Green River 4 - PAC Injection 1,583
164|Green River 4 - Neural Networks 500
165|Green River 4 - Escal