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

E.ON US
Coal-Fired Fleet Wide
Air Quality Control Technology Assessment
Technology Options

Plant: Trimble County
Unit: 1

The following AQC control technologies comprise the recommended technologies to
control unit pollutant emissions to the targeted emission levels. As summarized on the
following pages, the recommended technologies are based on the known technology
limitations, future expanding capability, arrangement or site fatal flaws, constructability
challenges, unit off-line schedule requirements or site-specific considerations developed
or understood during the field work conducted during the week of May 10", as well as
information provided by E.ON. B&V will analyze costs for one selected/approved
technology for each applicable pollutant.

AQC Technology Recommendation

E.ON Approval to

Pollutant AQC Equipment Cost’

NOx No new technology is required. Existing SCRcan |oYes oNo
meet the new NOx compliance limit of 0.11 Ib/MBtu

SO, No new technology is required. Existing WFGD oYes oNo
can meet the new SO, compliance limit of 0.25
Ib/MBtu

PM No new technologqy is required for PM as current oYes oNo
ESP is capable of meeting 0.03 Ib/MBTU emissions.

CO No feasible and proven technoloqy is available. oYes oNo

Existing combustion controls cannot meet the new
CO compliance limit of 0.02 Ib/MBTU
(Please confirm CO emission level is 0.02 and not

0.20 Ib/MBtu)

Hg New Powdered Activated Carbon (PAC) Injection | o Yes oNo
required with new full size PJFF.

HCI No new technology selected. Existing WFGD can |oYes oNo

meet the new HCI compliance limit of 0.002 Ib/MBtu

Dioxin/Furan | New Powdered Activated Carbon (PAC) Injection | o Yes o No
and new Pulse Jet Fabric Filter (PJFF) required to
meet the compliance requirements.

Note: If E.ON does not approve a specific technology, an explanation can be included in
the following section--comments by E.ON on specific issues regarding control equipment
and a decision to approve a technology should be described in detail.

E.ON to return written approval and comments sections to B&V.
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

E.ON US
Coal-Fired Fleet Wide
Air Quality Control Technology Assessment
Technology Options

Plant: Trimble County
Unit: 1

E.ON Comments:

Under the “Special Considerations” section for Hg, B&V discusses
the use of adding a booster fan or upgrading the ID fan. The plant
would prefer to upgrade the existing ID Fan motors which will need to
be replaced or rewound. Modifications will need to be made to the ID
Fans which may include replacement of the fans.
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

E.ON US
Coal-Fired Fleet Wide
Air Quality Control Technology Assessment
Technology Options

Plant: Trimble County
Unit: 1

Pollutant: NO,

Feasible Control Options:
e No new NO, control technology is required. The unit is currently equipped
with state of the art SCR that can meet future target NOx emissions level of 0.11
Ib/MBtu.

Pollutant: SO,

Feasible Control Options:
¢ No new SO, control technology is required. The unit is currently equipped
with wet FGD technology that can meet future target SO2 emissions level of 0.25
lb/MBtu.

Pollutant: Particulate (PM)

Feasible Control Options:
¢ No new PM control technology is required to meet the 0.03 Ib/MBTU
emissions limit.

Special Considerations:
e A new PJFF will be required to meet mercury control using PAC. The existing
ESP alone will not be capable of meeting the mercury compliance emissions
using PAC.

Pollutant: CO

Feasible Control Options:
e No feasible and proven technoloqy is available for this type and size of unit
to meet the 0.02 Ib/MBtu emission limit.

o Note: Please confirm CQO emission level is 0.02 and not 0.20 Ib/MBtu.

Pollutant: Mercury (Hg)

Feasible Control Options:
¢ New Powdered Activated Carbon (PAC) Injection in conjunction new PJFF
can meet the new Hg compliance limit of 1 x 10° Ib/MBtu or lower on a
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

E.ON US
Coal-Fired Fleet Wide
Air Quality Control Technology Assessment
Technology Options

Plant: Trimble County
Unit: 1

continuous basis and hence is the most feasible control technology. The existing
cold-side dry ESP will not be capable to removing 90% mercury with PAC
injection and hence not recommended for cost considerations.

Special Considerations:

e Full size PJFF.

e PAC to be injected downstream of the existing ESP but upstream of new PJFF.

e Location: A PJFF would be required downstream of the PAC injection system.

o Real Estate Constraints — No space is available at grade level to install the new
PJFF. Therefore the new PJFF will need to be constructed at an elevation above
grade level, probably above the existing ESP with Booster fan or ID fan
upgrades.

e Construction Issues — Electrical manhole and electrical duct banks running
underground between the existing ID fans and scrubber inlet duct will need to be
avoided or relocated to make real estate available.

o Array of |-beam structures (currently supporting no equipment) located
between the existing ID fans and scrubber inlet needs to be demolished.

o New PJFF will be installed at a higher elevation needing heavy support
columns that need to be landing outside the existing ESP foundations.

Pollutant: Hydrogen Chloride (HCI)

Feasible Control Options:

¢ No new control technology is required as the unit is currently meeting target
emission level of 0.002 Ib/MBtu HCL emissions with an existing Wet FGD.

Pollutant: Dioxin/Furan

Feasible Control Options:
e The new PAC injection with new PJFF considered for mercury control can
meet the dioxin/furan compliance limit of 15 x 107" Ib/MBtu or lower on a
continuous basis and hence is the most feasible control technology.
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

E.ON US
Coal-Fired Fleet Wide
Air Quality Control Technology Assessment
Technology Options

Plant: Trimble County
Unit: 1

Special Considerations:
e Dioxin and Furan removal will be a co-benefit with targeted mercury emissions
removal and additional PAC consumption beyond mercury removal will be
required.
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Green River
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

E.ON US
Coal-Fired Fleet Wide

Air Quality Control Technology Assessment

Technology Options

Plant: Green River

Unit: 3

The following AQC control technologies comprise the recommended technologies to
control unit pollutant emissions to the targeted emission levels. As summarized on the
following pages, the recommended technologies are based on the known technology
limitations, future expanding capability, arrangement or site fatal flaws, constructability
challenges, unit off-line schedule requirements or site-specific considerations developed
or understood during the field work conducted during the week of May 10", as well as
information provided by E.ON. B&V will analyze costs for the one selected/approved
technology for each applicable pollutant.

AQC Technology Recommendation

E.ON Approval to

Pollutant AQC Equipment Cost’

NOx New Selective Catalytic Reduction (SCR) is oYes oNo
required to meet the new NOx compliance limit of
0.11 Ib/MBtu.

SO, New Circulating Dry Scrubber (CDS) oYes oNo
Desulfurization is required to meet the new SO;
compliance limit of 0.25 Ib/MBtu.

PM New full size Pulse Jet Fabric Filter (PJFF) which | o Yes oNo
is part of the CDS technology for SO, removal is
required to meet the new PM compliance limit of
0.03 Ib/MBtu.

CO No feasible and proven technology is available. oYes oNo
Existing combustion controls cannot meet the new
CO compliance limit of 0.02 Ib/MBTU
(Please confirm CO emission level is 0.02 and not
0.20 Ib/MBtu)

Hg New Powdered Activated Carbon (PAC) Injection | o Yes o No
required with new CDS and Pulse Jet Fabric Filter
PJFF) to meet the new Hg compliance limit of 1 x
107 Ib/MBtu.

HCI New CDS technology can meet the new HC/ oYes o No
compliance limit of 0.002 |b/MBtu.

Dioxin/Furan | New Powdered Activated Carbon (PAC) Injection | o Yes oNo

required with new CDS and Pulise Jet Fabric Filter
(PJFF) to meet the new dioxin/furan compliance limit
of 15x10°"® Ib/MBtu.

Note: If E.ON does not approve a specific technology, an explanation can be included in
the following section--comments by E.ON on specific issues regarding control equipment

05/20/2010
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

E.ON US
Coal-Fired Fleet Wide
Air Quality Control Technology Assessment
Technology Options

Plant: Green River
Unit: 3

and a decision to approve a technology should be described in detail.

E.ON to return written approval and comments sections to B&V.

Special Considerations Summary:
¢ New ID Fans, Air Heater and dry carbon steel Stack required for Unit 3.
e Underground aux electric duct banks need to be avoided during foundations for

future AQC equipment.
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

E.ON US
Coal-Fired Fleet Wide
Air Quality Control Technology Assessment
Technology Options

Plant: Green River
Unit: 3

E.ON Comments:

05/20/2010 3of7

LGE-KU-00006508



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

E.ON US
Coal-Fired Fleet Wide
Air Quality Control Technology Assessment
Technology Options

Plant: Green River
Unit: 3

Pollutant: NO,

Feasible Control Options:

Selective Non Catalytic Reduction (SNCR) / Selective Catalytic Reduction (SCR)
Hybrid
Selective Catalytic Reduction (SCR)

Special Considerations:

SNCR/SCR Hybrid systems may be able to achieve the new NO, compliance
limit of 0.11 Ib/MBtu but it will not provide a long term consistent solution for NOy
emissions less than 0.11 Ib/MBtu.

SCR can consistently achieve NOx emissions of 0.11 Ib/MBtu on a continuous
basis and has a capability to expand to meet the NOy emissions even lower than
0.11 Ib/MBtu. Hence SCR is the most feasible and expandable control
technology considered for NOx reduction including future requirements.

Likely require SO3; mitigate system.

New ID fan installation is needed.

Existing air heater will be demolished and used as SCR ductwork.

New air heater.

New economizer bypass will be built

Location: SCR would be required downstream of the existing economizer and
upstream of the new air heater. New air heater to be located straight under the
new SCR.

Pollutant: SO,

Feasible Control Options:

Wet Flue Gas Desulfurization (WWFGD)
Semi-Dry Flue Gas Desulfurization (FGD)
Circulating Dry Scrubber (CDS)

Special Considerations:

Both WFGD and Semi-Dry FGD systems will be able to achieve the new SO»
compliance limit of 0.25 Ib/MBtu on a continuous basis on high sulfur fuels.
However for small size boilers like Unit 3, it would be economically feasible to
build a semi-dry FGD or CDS system than Wet FGD system. The CDS system
will offer more operational flexibility compared to the two other technologies when
load flexibility is an issue. The CDS technology will incorporate an internal flue
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

E.ON US
Coal-Fired Fleet Wide
Air Quality Control Technology Assessment
Technology Options

Plant: Green River
Unit: 3
gas recycle to maintain the lime bed during low load operations. Hence CDS is
the most feasible control technology considered for SO, reduction based on the
size of the unit.
e New ID fan installation is needed.
¢ Existing ID fans will be demolished
e Location: CDS would be required downstream of the new air heater and
upstream of the new ID fans.

Pollutant: Particulate (PM)

Feasible Control Options:
e (Cold Side Dry ESP
e COHPAC™.
e Pulse Jet Fabric Filter (PJFF).

Special Considerations:

e Both dry cold-side ESP and COHPAC combination may be able to achieve the
new PM compliance limit of 0.03 Ib/MBtu but it is not considered a long term
solution for PM emissions less than 0.03 Ib/MBtu. However a full size PJFF
offers more direct benefits or co-benefits of removing future multi-pollutants using
some form of injection upstream when compared to dry ESPs. Hence either
ESPs or COHPAC combination is not recommended.

e Afull-size PJFF can consistently achieve PM emissions of less than 0.03 Ib/MBtu
on a continuous basis and has a capability to expand to meet the PM emissions
lower than 0.03 Ib/MBtu. Hence a full size PJFF is the most feasible and
expandable control technology considered for PM reduction including future
requirements.

¢ New ID fan installation is needed.

e Existing ESP will be retired in place. This will not be demolished. Exhaust gas
stream will bypass the existing ESP.

e Location: A new PJFF for Unit 3 will be located downstream of the new CDS and
upstream of the new ID fans.

e Existing ID fans will be demolished.

e New Air Heater will be installed straight under the new SCR.
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

E.ON US
Coal-Fired Fleet Wide
Air Quality Control Technology Assessment
Technology Options

Plant: Green River
Unit: 3

Pollutant: CO

Feasible Control Options:
o No feasible and proven technoloqy is available for this type and size of unit
to meet the 0.02 Ib/MBtu emission limit,
¢ Note: Please confirm CO emission level is 0.02 and not 0.20 Ib/MBtu.

Pollutant: Mercury (Hg)

Feasible Control Options:
¢ New Powdered Activated Carbon (PAC) Injection in conjunction new PJFF can
meet the new Hg compliance limit of 1 x 10 Ib/MBtu or lower on a continuous
basis and hence is the most feasible control technology.

Special Considerations:
¢ The existing cold-side dry ESP will not be capable of removing 90% mercury with
PAC injection and hence not recommended for cost considerations.
e A new full size PJFF for Unit 3 is recommended in conjunction with PAC
injection.
e PAC to be injected downstream of the new air heater but upstream of CDS FGD
system for Unit 3

Pollutant: Hydrogen Chloride (HCI)

Feasible Control Options:
¢ Wet Flue Gas Desulfurization (WFGD)
e Semi-Dry Flue Gas Desulfurization (FGD)
e (Circulating Dry Scrubber (CDS)

Special Considerations:

e WFGD, Semi-Dry FGD, and CDS systems will be able to achieve the new HCI
compliance limit of 0.002 Ib/MBtu on a continuous basis.

e However, since a new CDS system will be installed for SO, contral, it will also
control HCI. Therefore, no new HCI control technology is required beyond the
proposed CDS. The new CDS technology with PJFF will remove the HCI to the
compliance levels of 0.002 Ib/MBtu.
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

E.ON US
Coal-Fired Fleet Wide
Air Quality Control Technology Assessment
Technology Options

Plant: Green River
Unit: 3
Pollutant: Dioxin/Furan

Feasible Control Options:
e PAC injection with new CDS and PJFF considered for mercury control can meet
the dioxin/furan compliance limit of 15 x 10°'® Ib/MBtu or lower on a continuous
basis and hence is the most feasible control technology.

Special Considerations:
e Dioxin and Furan removal will be a co-benefit with targeted mercury emissions
removal and additional PAC consumption beyond mercury removal will be
required.
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

E.ON US
Coal-Fired Fleet Wide

Air Quality Control Technology Assessment

Technology Options

Plant: Green River

Unit: 4

The following AQC control technologies comprise the recommended technologies to
control unit pollutant emissions to the targeted emission levels. As summarized on the
following pages, the recommended technologies are based on the known technology
limitations, future expanding capability, arrangement or site fatal flaws, constructability
challenges, unit off-line schedule requirements or site-specific considerations developed
or understood during the field work conducted during the week of May 10", as well as
information provided by E.ON. B&V will analyze costs for the one selected/approved
technology for each applicable pollutant.

AQC Technology Recommendation

E.ON Approval to

Pollutant AQC Equipment Cost’

NOx New Selective Catalytic Reduction (SCR) is oYes oNo
required to meet the new NOx compliance limit of
0.11 Ib/MBtu.

SO, New Circulating Dry Scrubber (CDS) oYes oNo
Desulfurization is required to meet the new SO;
compliance limit of 0.25 Ib/MBtu.

PM New full size Pulse Jet Fabric Filter (PJFF) which | o Yes oNo
is part of the CDS technology for SO, removal is
required to meet the new PM compliance limit of
0.03 Ib/MBtu.

CO No feasible and proven technology is available. oYes oNo
Existing combustion controls cannot meet the new
CO compliance limit of 0.02 Ib/MBTU
(Please confirm CO emission level is 0.02 and not
0.20 Ib/MBtu)

Hg New Powdered Activated Carbon (PAC) Injection | o Yes o No
required with new CDS and Pulse Jet Fabric Filter
PJFF) to meet the new Hg compliance limit of 1 x
107 Ib/MBtu.

HCI New CDS technology can meet the new HC/ oYes o No
compliance limit of 0.002 |b/MBtu.

Dioxin/Furan | New Powdered Activated Carbon (PAC) Injection | o Yes oNo

required with new CDS and Pulise Jet Fabric Filter
(PJFF) to meet the new dioxin/furan compliance limit
of 15x10°"® Ib/MBtu.

Note: If E.ON does not approve a specific technology, an explanation can be included in
the following section--comments by E.ON on specific issues regarding control equipment

05/20/2010
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

E.ON US
Coal-Fired Fleet Wide
Air Quality Control Technology Assessment
Technology Options

Plant: Green River
Unit: 4

and a decision to approve a technology should be described in detail.

E.ON to return written approval and comments sections to B&V.

Special Considerations Summary:
¢ New ID Fans and dry carbon steel Stack required for Unit 4. Booster fans
options to be evaluated.
¢ Relocate existing power lines and tower.
¢ Will require demolition of abandoned Unit 1 and Unit 2 ID fans, scrubber and
stack to make room for Unit 4 new AQC equipment.
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

E.ON US
Coal-Fired Fleet Wide
Air Quality Control Technology Assessment
Technology Options

Plant: Green River
Unit: 4

E.ON Comments:

Under Special Considerations Summary, the Unit 1 and Unit 2 ID fan
statement is incorrect. There is only one fan and it is a booster fan
that was originally used for the scrubber.

For the entire station, there is no extra Aux Power. Any estimate has

to include and upgrade 1o that system as the current system cannot
handle any additional power reguirements.

For the SCR considerations for Units 3 and 4, the estimate should
include new, enamel air heater baskets as discussed during the site
VisSits.

The estimate should include ductwork replacement as the current
ductwork is in poor condition.

In the Green River Unit 4 template, on page 4 of 7, it should read
“Unit 4” instead of “Unit 3” under the Special Consideration’s section.

05/20/2010 3of7
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

E.ON US
Coal-Fired Fleet Wide
Air Quality Control Technology Assessment
Technology Options

Plant: Green River
Unit: 4

Pollutant: NO,

Feasible Control Options:

Selective Non Catalytic Reduction (SNCR) / Selective Catalytic Reduction (SCR)
Hybrid
Selective Catalytic Reduction (SCR)

Special Considerations:

SNCR/SCR Hybrid systems may be able to achieve the new NOx compliance
limit of 0.11 Ib/MBtu but it will not provide a long term consistent solution for NOx
emissions less than 0.11 Ib/MBtu.

SCR can consistently achieve NOx emissions of 0.11 Ib/MBtu on a continuous
basis and has a capability to expand to meet the NOx emissions even lower than
0.11 Ib/MBtu. Hence SCR is the most feasible and expandable control
technology considered for NOx reduction including future requirements.

Likely require SO3; mitigate system.

New ID fan installation is needed if booster fans do not make sense.

Existing air heater will be used

New economizer bypass will be built

Location: SCR would be required downstream of the existing hot-side ESP and
upstream of the existing air heater.

Pollutant: SO,

Feasible Control Options:

Wet Flue Gas Desulfurization (WFGD)
Semi-Dry Flue Gas Desulfurization (FGD)
Circulating Dry Scrubber (CDS)

Special Considerations:

Both WFGD and Semi-Dry FGD systems will be able to achieve the new SO,
compliance limit of 0.25 Ib/MBtu on a continuous basis on high sulfur fuels.
However for small size boilers like Unit 3, it would be economically feasible to
build a semi-dry FGD or CDS system than Wet FGD system. The CDS system
will offer more operational flexibility compared to the two other technologies when
load flexibility is an issue. The CDS technology will incorporate an internal flue
gas recycle to maintain the lime bed during low load operations. Hence CDS is
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

E.ON US
Coal-Fired Fleet Wide
Air Quality Control Technology Assessment
Technology Options

Plant: Green River
Unit: 4

the most feasible control technology considered for SO, reduction based on the
size of the unit.

New ID fan installation is needed if booster fans do not make sense.

Existing ID fans will be retired in place if new ID fans are used in lieu of booster
fans.

Location: CDS would be required downstream of the existing air heater and
upstream of the new ID fans. Existing ID fans located at higher elevation will
either be retired in place if new ID fans are selected or reused when new booster
fans are added CDS with new dry carbon steel stack.

Pollutant: Particulate (PM)

Feasible Control Options:

Cold Side Dry ESP
COHPAC™.
Pulse Jet Fabric Filter (PJFF).

Special Considerations:

Both dry cold-side ESP and COHPAC combination may be able to achieve the
new PM compliance limit of 0.03 Ib/MBtu but it is not considered a long term
solution for PM emissions less than 0.03 Ib/MBtu. However a full size PJFF
offers more direct benefits or co-benefits of removing future multi-pollutants using
some form of injection upstream when compared to dry ESPs. Hence either
ESPs or COHPAC combination is not recommended.

A full-size PJFF can consistently achieve PM emissions of less than 0.03 Ib/MBtu
on a continuous basis and has a capability to expand to meet the PM emissions
lower than 0.03 Ib/MBtu. Hence a full size PJFF is the most feasible and
expandable control technology considered for PM reduction including future
requirements.

New ID fan installation is needed if booster fans do not make sense.

Existing hot side ESP to be kept to minimize the arrangement challenges for new
SCR. The existing ESP will remain functional (energized) and used for additional
PM filtration.

Location: A new PJFF for Unit 4 will be located downstream of the new CDS and
upstream of the new ID fans.

Existing ID fans will be retired in place if new ID fans are used in lieu of booster
fans.
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

E.ON US
Coal-Fired Fleet Wide
Air Quality Control Technology Assessment
Technology Options

Plant: Green River
Unit: 4

Pollutant: CO

Feasible Control Options:
o No feasible and proven technoloqy is available for this type and size of unit
to meet the 0.02 Ib/MBtu emission limit.
¢ Note: Please confirm CO emission level is 0.02 and not 0.20 Ib/MBtu.

Pollutant: Mercury (Hg)

Feasible Control Options:
¢ New Powdered Activated Carbon (PAC) Injection in conjunction new PJFF can
meet the new Hg compliance limit of 1 x 10 Ib/MBtu or lower on a continuous
basis and hence is the most feasible control technology.

Special Considerations:
¢ The existing hot-side dry ESP will not be capable of removing 90% mercury with
PAC injection and hence not recommended for cost considerations.
e Full size PJFF for Unit 4.
e PAC to be injected downstream of the existing air heater but upstream of CDS
FGD system for Unit 4

Pollutant: Hydrogen Chloride (HCI)

Feasible Control Options:
o Wet Flue Gas Desulfurization (WFGD)
¢ Semi-Dry Flue Gas Desulfurization (FGD)
e Circulating Dry Scrubber (CDS)

Special Considerations:

e WFGD, Semi-Dry FGD, and CDS systems will be able to achieve the new HCI
compliance limit of 0.002 Ib/MBtu on a continuous basis.

e However, since a new CDS system will be installed for SO, control, it will also
control HCI. Therefore, no new HCI control technology is required beyond the
proposed CDS. The new CDS technology with PJFF will remove the HCI to the
compliance levels of 0.002 Ib/MBtu.
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

E.ON US
Coal-Fired Fleet Wide
Air Quality Control Technology Assessment
Technology Options

Plant: Green River
Unit: 4
Pollutant: Dioxin/Furan

Feasible Control Options:
e PAC injection with new CDS and PJFF considered for mercury control can meet
the dioxin/furan compliance limit of 15 x 10°'® Ib/MBtu or lower on a continuous
basis and hence is the most feasible control technology.

Special Considerations:
e Dioxin and Furan removal will be a co-benefit with targeted mercury emissions
removal and additional PAC consumption beyond mercury removal will be
required.
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E.ON US - Air Quality Control
Technology Assessment Appendix F

Appendix F
Process Flow Diagrams

167987 — June 2010 F-1
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ID Fan Outlet

Brown Unit 3: Future
457 MW
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Ghent

LGE-KU-00006525



o
lo
0

<

STEAM
GENERATOR

(LNB)

1x 100%

el

Ghent Unit 1:

2x 50%
SCR
lo <_|
NH3
A
AIR FG
Ljungstrom
Regenerative
Air Heater >
2 x 50%

Future

Lime
Injection

l

Lime
Injection

Y

COLD-SIDE ESP

2 x 50%

PAC
Injection

ID FAN
2 x 50%
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6
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—» HOT-SIDE ESP T >
\/ NH3 SCR
o 1 x 100%
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v
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GENERATOR 1
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Air Heater > -
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Cane Run
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FG
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SYSTEM
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6
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) SCR PAC 1 x 100%

injection
NH3 \j\jFGD
SYSTEM
FABRIC FILTER —b@}_>
STEAM

GENERATOR ID FAN 1x 100%
(LNB) AR FG A \/\/ 2 x 50%
1x 100%
1 x 100% Ljungstrom
Regenerative Lime/Trona
Air Heater Injection

i i 2x50%

Cane Run Unit 5: Future
181 MW
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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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Future
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

Economizer
o
299 Bypass
{ o Lime
P 2x50% Injection
nEi |
il wee | scr »| COLD-SIDE ESP —>@|7
< =' AN STACK
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2 X 50% 1x 100%
STEAM
GENERATOR | -
WFGD
(LNB) AIR I FG SYSTEM
1x 100% Ljungstrom FABRIC FILTER —b@]m
Regenerative
Air Heater > BOOSTER 2% 50%

2 x50% PAC FAN
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Mill Creek Unit 3/4: Future
Unit 3: 423 MW
Unit 4: 525 MW
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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
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el

Trimble County Unit 1: Future
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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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Fabric | Fabric | Fabric
Filter Filter Filter

R

Yy o

Circulating Dry Scrubber

Economizer
Bypass
{ 1% 100%
NH3 SCR
AIR FG
Ljungstrom
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PAC
Injection

Green River Unit 3: Future

71 MW

L 4

Fabric | Fabric | Fabric
Filter Filler Filter

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

0909
1x 100% FLUE GAS RECIRCULATION (LOW LOADS)
—»| HOT-SIDE ESP
! l
j NH3 SCR

Fabric | Fabric | Fabric
o 4 1x100% Filter | Filter | Filter

f° Economizer Bypass 4

STEAM J l L
GENERATOR . . e
= Circulating Dry Scrubber @’——‘
AIR FG
{LNE) l r ID FAN
1 x 100%
1x100% Ljungstrom — —i— -——1 2 x 50% °
Regenerative

Air Heater 4
1% 100% Fabric | Fabric Fabric
PAC Filter Filter Filter

Injection !

FLUE GAS RECIRCULATION (LOW LCADS)

Green River Unit 4: Future
109 MW
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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 G

Appendix G,

167987 — June 2010 G-1
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E.W. Brown
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

ACAD 16.18 (LMS Tech)
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E.W. Brown Units 1 & 2
Constructability Challenges
SCR Constructability Challenges
& Real estate constramts for Unit 1 & Unit 2 SCR
e The new SCR duct tie-ins to the existing Unit 1 Air Heater inlet duct will require
extensive relocation of existing plant components:
1. Rotate Secondary Air Heater Duct
2. Modify boiler building structural steel bracing and girts to accommodate
ductwork
3. Relocate 440V Switchgear 1A and 1B
® The new SCR duct tie-ins to the existing Unit 2 Air Heater mlet duct will require A
boiler building structural steel bracing and girts to be modified to accommodate
ductwork
e The new Unit 2 SCR support structure and reactor box will require extensive
relocation/demolition of existing plant components:
1. Relocate or protect field fabricated tank located in base of abandoned
Unit 2 chimney shell
2. Demolish Unit 2 chimney
- R et , A 3. Demolish the dust collection ductwork located along the northeast exterior
. b i - roos e ; "‘*-.‘m‘ wall of Unit 2 boiler building
..... hRl R RIS 39 i - T 4. Relocate Unit 2 Auxiliary Transformer located outside of the northeast
f“:,—ii’*ﬁm-m-f:"‘}' S 2 exterior wall of Unit 2 boiler building
. y oo i - - o The existing coal conveyor and ductwork block crane access to the northeast side
. R of Unit 2 boiler house. This will require Unit 2 SCR structure to be constructed
. using a large tonnage crane with extended reach capabilities, or by extending the
P structural support frame system to the east and using a pick and slide execution B
st method to erect the SCR and fabric filter modules 8
©
I PJFF Constructability Challenges
M e Real estate constraints for Unit 2 PIFF
D e Elevated PJFF for Unit 2
. ® Extensive underground investigation will be required to identify operating utilities
ol prior to installing new foundations for Unit 2 fabric filter structural steel support
. " frame.
. o ,‘.\;:_ o ‘T'he existing coal conveyor and ductwork block crane access to the northeast side
. :-;:‘j - e of Unit 2 boiler house. This will require Unit Fabric Filter structure to be
I .f- constructed using a large tonnage crane with extended reach capabilities, or by
: H . extending the structural support frame system to the east and using a pick and
Dot slide execution method to erect the SCR and fabric filter modules
N {:“? s Heavy foundations required on the outer ends of Unit 2 ESP’s for construction of
P Unit 2 PIFF,
1 ot e Difficult to stage construction equipment for ductwork support frame &
A associated foundations near ID fans of Unit | & Unit2 €
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

(LMS Tech)

ACAD 16B.1s
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WIL04558
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2 3 4 5 6 7 8 9 10
E.W. Brown Unit 3
Constructability Challenges
e Relocate ductwork and associated support steel for tic-in.
e Relocate underground utilitics
AQC Technology and Equipment
e Pulse Jet Fabric Filter
A
. B
c
D
E
F
G
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Ghent
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

1

ACAD 16.18 (LMS Tech)

1

Constructability Challenges

e Real estate constraints

e Elevated New Pulse Jet Fabric Filter

e Crane access is difficult at Unit 1 due to low overhead pipe rack on the roadways
around the cooling towers. Some piping bridges on the northeast side of the
cooling tower and access roads to Unit 1 will need to be temporarily taken down
or permancntly relocated. Lattice boom crawler crane booms will need to be final
assembled at the working location.

®  Access lanes around Unit 1 are also the maintenance lanes for the cooling lowers,
Cranes and construction equipment will block access on these roads at various
periods during project execution. Careful crane placement will be required in
order to provide operations access to the cooling tower area.

AQC Technology and Equipment
o Pulse Jet Fabric Filter
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

{LMS Tech}

1

1

ACAD 16.1s
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Ghent Unit 2 Pulse Jet Fabric Filter
Constructability Challenges
L ® Real estate constraints
e et T o . e ) e Elevated Pulse Jet Fabric Filter
T e T § e ) e Crane access is difficult at Unit 2 due to low overhead pipe rack on the roadways
, around the cooling towers. Some piping bridges on the northeast side of the
L cooling tower and access roads {o Unit | will need to be temporarily taken down
J . or relocated. Lattice boom crawler crane booms will need to be final assembled
s & e s i o # o - ‘ : : : : at the working location.
A S A : : e Access lanes around Unit 2 are glso the mainienance lanes for the cooling towers.
SET FRomn Cranes and construction equipment will block access on these roads at various
{ g%{g{;}“&;} periods during project execution. Careful crane placement will be required in
order to provide operations access to the cooling tower area.
e Current arrangement for Unit 2 fabric filters require a section of by-pass ductwork A
to be installed in order to isolate/demolish existing ductwork/duct supports and
provide the required footprint for the new equipment. Tie in portions of this work
scope must be accomplished during early plant outages.
Ghent Unit 2 SCR
Constructability Challenges
e Erection of Unit 2 SCR will require construction material and equipment to be
lifted over arcas of high personnel traffic.
e Demolition of overhead walkway.
o Possible use of tower crane for final assembly of SCR
e Demolition & Relocation of pipe rack.
AQC Technology and Equipment
e Selective Catalyst Reduction
e Pulse Jet Fabric Filter 8
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16.18 (LMS Tech)
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2 3 4 5 6 7 8 9 10
Ghent Units 3&4
Constructability Challenges
» Current arrangement for Unit 3 fabric filters requires an extensive length of
inlet/outlet-ductwork to berouted above and-across the-existing Unit 3 &4 £SP’s.
Access around the footprint of the ESP’s 1s restricted, and it will be difficult to
stage the construction equipment necessary to erect the ductwork support frame
and associated foundations.
o (Crane access will be restricted around the tie in for Unit 3 fabric filter infet/outlet
ductwork.,
s [xisting underground electrical manholes, watcr weclls, storm scwer boxes and
piping, and circulating cooling water piping all run in the proposed footprint for
Unit 4 fabric filter. The electrical manholes, water wells, and storm sewer piping
will need to be relocated in order to install the foundations for the Unit 4 fabric A
filter structural frame.
AQC Technology and Equipment
e Pulse Jet Fabric Filter
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Cane Run
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

=
2 3 e 5 5 & 7 8 g 1
CaneRun Units 4.5 & 6
Constructability Challences
¢ Ingress from highways - Multiple power lines need to be raised 1o
accommodate high loads.
e Barce unloading is not economically feasible.
+  Bxisting overhead power lines are routed over ach umit and must be
. ard needs to be relocated.
o st be dismantled prior to starting any work
. nob/demolb/outages for tic-ins and access to
A . | nees/retocations. A
®  Above eround nterterences/retocations.
o e Need for areas to build ammonia storage, ASH handling systems;
limestone handling. Reagant Prep, Dewatering (Ancillary Systems)
o  Extended outages (entire plant) needed to accommuodate construction of
new AQUS Systems.
o Demolition must be performed in multiple phases followed by extensive
carthwork activities 1o bring existing site up to propér elevation:
& Soils must betested and stabilized for heavy hift crane operations:
e Space i very limited around units: the most eflicient use of
maodularizanon will be compromised:
AQC Technology and Equipment
: e Selective Catalvtic Reduction
- . s Pulse Jel Fabric Filter
B B E s Wet Flue Gas Desulfurization B
s Stack
& Air heater
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Mill Creek
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. 1 - 2 3 B N 4 5 8 7 g g 10
Mill Creek Units 1. 2. 3 & 4
Constructability Challenses
= Real sstate constraints for all the units.
Unitl & Unit 2 ESP clevated,
e Unit3 & Unil 4 PIFE (I580%) stacked one above another.
+ - Harge unloading 15 not economically feasible.
s Ovethead power lines and @ least 2 transmission towers must be moved,
e Numerous underground utility interfrences/relocations
e Numerous above ground uitlity inter ferences/relocations
s Very limited access around nhifs doe 1o existing AQCS Systems:
e Multiple mob/demob (very sélective) dismantling operations are needed to
A imsure tie-in work is accomplished efficiently. A
o Building between units 1 & 3 from unit #1 work will present logistical
problems for both plant work and coistruction. - Access/beight restiictions
will digiate the magnitude of modulanyzation thal can be tuilized:
# Warchouse and loading dockoon unit #2 side must be relocated.
High complexity of ancillary systems routimg to avoid interferenee with
existing AQCS systems,
e Ciround stability will need to be venified: modified 1o accommodate heavy
lift cranes,
s Muluple plant outages will be needed for tieamns because W are utilizing
existing serubbers, e through out project.
e Ductwork routing is more extensive due to the layout of the existing plant
and existing AQCS systems inuse: Space will be & premium for
excavations/foundations/duct steel ercotion.
& Latee existing concrete foundations will need to be removed1o
accommodate equpment.
B Cratage windows are very short and limited. B
Site constramts due to existing rail road tracks.
e
2 L AQC Technology and Equipment Unite 1. & 2
s Seloctive Catalyst Reduction.
L e Blectrostutic Precipitator and Pulse Jot Pabric Filier
. LopULEE e s Wei Flue Gas Desulfurization
- | FABRIC FlLiep
s AOC Technolooy and Equipment Units 3 & 4
»  Pulse fet Fabric Filter
. Wet Plue Gas Desulfurizat
| ? _etup ® ¢t Flue Gas Desulfurization
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

Trimble County

LGE-KU-00006553



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

{LMS Tech)

ACA1[] 18,05

4
07

/10 fa00

Wilg45586
AIASLO
06/18,

-
2 o -3 I . " 3 5 7 8 g i
Trimble County Unit 1
Constructability Challenges
e Real estate constraints
e FElevated Pulse Jet Fabric Filter
«  Extensive underground mvestigation will be required to identify operating utilities
prior to installing new foundations
s Anexisting abandoned tower crane foundation and multiple runs of electrical duct
baak cover a large percentage of the area within the footprint proposed 1o install
foundations for the Unit | fabric filter support frame.
AQC Technology and Equipment ‘
o Pulse Jet Fabric Filter A
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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
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Green River Units 3 & 4
Constructability Challenges
e Overhead power lines and one tower necds to be relocated.
o  Underground utility interferences/relocations
e Above ground utility interferences/relocations
AQC Technology and Equipment
e Selective Catalyst Reduction
o Circulating Dry Scrubber
e Pulse Jet Fabric Filter A
» Stack
o AirIlcater
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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
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Appendix Hy,
Air Quality Control Technology Costs

167987 — June 2010 H-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

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

Unit: 1

MW 110

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 $40,000,000 $364 $1,477,000 $6,345,000
PAC Injection $1,599,000 315 $614,000 $809,000
Overfire Air $767,000 37 $132,000 $225,000
Low NOx Burners $1,156,000 $11 30 $141,000
Neural Networks $500,000 $5 $50,000 $111,000
Total $44,022,000 $400 $2,273,000 $7,631,000

i
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BROWN 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

$1,969,000
$5,641,000
$119,000
$133,000
$1,166,000 Engineering Estimates

$9,028,000

$1,752,000
$666,000
$6,664,000
$2,250,000
$109,000
$5,000,000 Engineering Estimates

$16,441,000
$11,508,700 Engineering Estimates

$36,977,700

$1,426,000
$933,000
$0

$0
$141,000
$50,000
$526,000

$3,076,000
$40,000,000

$364 /kW

Capacity Factor = 44%

$1,200,000 (DC) X 3.0%

$1,200,000
$6,000 210 Ib/hr and 15 $/ton
$91,000 2,740 bags and 100 $/bag
$46,000 2,740 cages and 50 $/cage

$117,000 710 kWand  0.04266 $/kWh
$17,000 105 kWand  0.04266 $/kWwh

$277,000
$1,477,000
$4,868,000 (TCl)X 1217% CRF

$6,345,000
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EW Brown Unit 1
110 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)

$942,000

$113,000
$113,000
$94,000
$14,000
$100,000

$188,000

$622,000
$35,000

$1,599,000

$16 /kW

$28,000
$123,000

$151,000

$445,000
$3,000
$15.000

$463,000

$614,000

$195,000

$195,000

$809,000

(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 123,325 $/year

44 %
105 Ib/hr and 2200 $/ton
105 Ib/hrand 15 $/ton

90 kWand 0.04266 $/kVwh

(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.) $92,670 Ratio from Brown Unit 3 BACT Analysis
Short-term storage silo $60,897 Ratio from Brown Unit 3 BACT Analysis
Air blowers $84,726 Ratio from Brown Unit 3 BACT Analysis
Rotary feeders $10,591 Ratio from Brown Unit 3 BACT Analysis
Injection system $39,716 Ratio from Brown Unit 3 BACT Analysis
Ductwork modifications, supports, platforms $0
Electrical system upgrades $254,179 Ratio from Brown Unit 3 BACT Analysis
Instrumentation and controls $13,239 Ratio from Brown Unit 3 BACT Analysis
Subtotal capital cost (CC) $556,018
Freight $14,000 (CC) X 2.5%
Total purchased equipment cost (PEC) $570,000
Direct installation costs
Foundation & supports $57,000 (PEC) X 10.0%
Handling & erection $114,000 (PEC) X 20.0%
Electrical $57,000 (PEC) X 10.0%
Piping $29,000 (PEC) X 5.0%
Insulation $11,000 (PEC) X 2.0%
Painting $29,000 (PEC) X 5.0%
Demolition $0 (PEC) X 0.0%
Relocation $0 (PEC) X 0.0%
Total direct installation costs (DIC) $297,000
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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EW Brown Unit 1
110 MW
High Level Emissions Control Study

Technology: Overfire Air System Operation

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
Neuco NOx optimization package $13,000 B&V cost estimate
NOx monitoring equipment $40,000 B&V cost estimate
Water cannon system $317,000 B&V cost estimate
Subtotal capital cost (CC) $370,000
Freight $19,000 (CC) X 5.0%
Total purchased equipment cost (PEC) $389,000
Direct installation costs
Foundation & supports $0 (PEC) X 0.0%
Handling & erection $78,000 (PEC) X 20.0%
Electrical $58,000 (PEC) X 15.0%
Piping $8,000 (PEC) X 2.0%
Insulation $0 (PEC) X 0.0%
Painting $0 (PEC) X 0.0%
Demolition $10,000 (PEC) X 2.5%
Relocation $0 (PEC) X 0.0%
Total direct installation costs (DIC) $154,000
Site preparation $0 N/A
Buildings $0 N/A
Total direct costs (DC) = (PEC) + (DIC) $543,000
Indirect Costs
Engineering $54,000 (DC) X 10.0%
Owner's cost $11,000 (DC) X 2.0%
Construction management $27,000 (DC) X 5.0%
Start-up and spare parts $11,000 (DC) X 2.0%
Performance test $50,000 Engineering estimate
Contingencies $54,000 (DC) X 10.0%
Total indirect costs (IC) $207,000
Allowance for Funds Used During Construction (AFDC) $17,000 [(DCY+(C)] X 4.50% 1 years (project time length X 1/2)
Total Capital investment (TCI) = (DC) + (IC) + (AFDC) $767,000
Cost Effectiveness 87 W
ANNUAL COST
Direct Annual Costs
Fixed annual costs
Maintenance materials $10,000 B&V cost estimate
Maintenance labor $14,000 B&V cost estimate, 6 man weeks/yr
Total fixed annual costs $24,000
Variable annual costs
Replacement power due to efficiency hit $108,000 Engineering estimates, 0.2% efficiency drop, and 0.05 $/kWh
Total variable annual costs $108,000
Total direct annual costs (DAC) $132,000
Indirect Annual Costs
Cost for capital recovery $93,000 (TCh X 12.17% CRF
Total indirect annual costs (IDAC) $93,000
Total Annual Cost (TAC) = (DAC) + (IDAC) $225,000
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

EW Brown Unit 1
110 MW
High Level Emissions Control Study

Technology: Upgraded Low NOx Bumners Date: 6/16/2010

Cost Item $ Remarks/Cost Basis

CAPITAL COST
Direct Costs

Purchased equipment costs

New coal elbow, nozzle with air vane, fuel injector $602,000
barrel, air zone swirler and coal piping
Subtotal capital cost (CC) $602,000
Freight $30,000 (CC) X 5.0%
Total purchased equipment cost (PEC) $632,000
Direct installation costs
Foundation & supports $0 (PEC) X 0.0%
Handling & erection $126,000 (PEC) X 20.0%
Electrical $63,000 (PEC) X 10.0%
Piping $0 (PEC) X 0.0%
Insulation $0 (PEC) X 0.0%
Painting $0 (PEC) X 0.0%
Demolition $16,000 (PEC) X 2.5%
Relocation $0 (PEC) X 0.0%
Total direct installation costs (DIC) $205,000
Site preparation $0 N/A
Buildings $0 N/A

Total direct costs (DC) = (PEC) + (DIC) $837,000

Indirect Costs

Engineering $84,000 (DC) X 10.0%
Owner's cost $17,000 (DC) X 2.0%
Construction management $42,000 (DC) X 5.0%
Start-up and spare parts $17,000 (DC) X 2.0%
Performance test $50,000 Engineering estimate
Contingencies $84,000 (DC) X 10.0%
Total indirect costs (IC) $294,000

Allowance for Funds Used During Construction (AFDC) $25,000 [(OC)+(IC)] X 4.50% 1 years (project time length X 1/2)

Total Capital Investment (TCI) = (DC) + (IC) + (AFDC) $1,156,000

Cost Effectiveness 811 kW

ANNUAL COST

Direct Annual Costs
Fixed annual costs
N/A $0 Similar annual costs as current LNB
Total fixed annual costs $0

Variable annual costs

N/A $0 Similar annual costs as current LNB
Total variable annual costs $0
Total direct annual costs (DAC) $C
Indirect Annual Costs
Cost for capital recovery $141,000 (TCh X 12.17% CRF
Total indirect annual costs (IDAC) $141,000
Total Annual Cost (TAC) = (DAC) + (IDAC) $141,000
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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: Brown

Unit: 2

MW 180

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 $92,000,000 $511 $3,278,000 $14,474,000
Fabric Filter $51,000,000 $283 $1,959,000 $8,166,000
Lime Injection $2,739,000 315 $1,155,000 $1,488,000
PAC Injection $2,476,000 $14 $1,090,000 $1,391,000
Neural Networks $500,000 $3 $50,000 $111,000
Total $148,715,000 $826 $7,532,000 $25,630,000

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

BROWN UNIT 2 - SCR COSTS
CAPITAL COST

Purchase Contracts

Civil/Structural $4,636,000
Ductwork and Breeching $3,580,000
Mechanical - Balance of Plant (BOF) $1,173,000
Electrical - Equipment, Raceway $1,339,000
VFDs, Motors and Couplings $500,000 Engineering Estimates
Switchgear and MCCs $468,000
Control - DCS Instrumentation $151,000
Air Heater Modiifications $0 Engineering Estimates
ID Fans $1,158,000 Engineering Estimates
Catalyst $1,883,000
Selective Catalytic Reduction System (Including Ammonia System) $1,643,000
Subtotal Purchase Contract $16,531,000
Construction Contracts
Civil/Structural Construction - Super Structures $2,854,000
Civil/Structural Construction - Sub-Structures $742,000
Mechanical/Chemical Construction $8,971,000
Electrical/Control Construction $4,103,000
Service Contracts & Construction Indirects $14,331,000
Demolition Costs $6,500,000 Engineering Estimates
Subtotal Construction Contracts $37,501,000
Construction Difficulty Costs $26,250,700 Engineering Estimates
Total Direct Costs $80,282,700
Indirect Costs
Engineering Costs (Includes G&A & Fee) $2,696,000
EPC Construction Management (Includes G&A & Fee) $1,691,000
Startup Spare Parts (Included) $0
Construction Utilites (Power & Water) - Included $0
Project Insurance $444,000
Sales Taxes $627,000
Project Contingency $6,326,000
Total Indirect Costs $11,784,000
Total Contracted Costs $92,000,000
Capitaf Cost Effectiveness $511 /kW
ANNUAL COST

Capacity Factor = 62%
Fixed Annual Costs

Operating labor $123,000 1 FTEand 123,325 $/year
Maintenance labor & materials $2,408,000 (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 $2,581,000

Variable Annual Costs

Reagent $309,000 215 Ib/hrand  530.03 $/ton
Auxiliary and 1D fan power $186,000 940 kWand  0.03646 $/kwh
Catalyst replacement $202,000 50 m3 and 6,500 $/m3
Subtotal Variable Annual Costs $697,000

Total Annual Costs $3,278,000

Levelized Capital Costs $11,196,000 (TCI) X1217% CRF

Levelized Annual Costs $14,474,000
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BROWN 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

$2,646,000
$7,580,000
$161,000
$178,000
$535,000 Engineering Estimates

$11,100,000

$2,355,000
$895,000
$8,956,000
$3,024,000
$146,000
$5,000,000 Engineering Estimates

$20,376,000
$14,263,200 Engineering Estimates

$45,739,200

$2,334,000
$1,527,000
$0

$0
$231,000
$82,000
$860,000

$5,034,000
$51,000,000

$283 /kW

Capacity Factor = 62%

$1,530,000 (DC) X 3.0%

$1,530,000
$5,000 120 Ib/hr and 15 $/ton
$129,000 3,880 bags and 100 $/bag
$65,000 3,880 cages and 50 $/cage

$200,000 1,010 kWand  0.03646 $/kWh
$30,000 150 kWand  0.03646 $/kWwh

$429,000
$1,959,000
$6,207,000 (TCl)X 1217% CRF

$8,166,000
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Brown Unit 2
180 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)

$1,658,000

$199,000
$199,000
$166,000

$25,000
$100,000

$332,000
$1,021,000

$982,000

$1,155,000

$333,000

$333,000

$1,488,000

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

$60,000 [DC)H+(IC)]X  4.50%
$2,739,000
$15 /W

$50,000 (DC)X 3.0%
$123,000 1 FTE and 123,325 Siyear
$173,000

62 %

$754,000 2,100 Ib/hrand  132.19 $/ton
$208,000 2,400 Ib/hr and 15 $/ton

$20,000 100 kWand  0.03646 $/kWh

(TCH X 12.17% CRF

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.) $133,800 From Previous Mill Creek BACT Study
Short-term storage silo $88,800 From Previous Mill Creek BACT Study
Air blowers $121,800 From Previous Mill Creek BACT Study
Rotary feeders $19,800 From Previous Mill Creek BACT Study
Injection system $80,400 From Previous Mill Creek BACT Study
Ductwork modifications, supports, platforms $0
Electrical system upgrades $526,800 From Previous Mill Creek BACT Study
Instrumentation and controls $25,200 From Previous Mill Creek BACT Study
Subtotal capital cost (CC) $996,600
Freight $45,000 (CC) X 4.5%
Total purchased equipment cost (PEC) $1,042,000
Direct installation costs
Foundation & supports $104,000 (PEC) X 10.0%
Handling & erection $208,000 (PEC) X 20.0%
Electrical $104,000 (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) $541,000
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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Brown Unit 2
180 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)

$1,494,000

$179,000
$179,000
$149,000

$22,000
$100,000

$299,000

$928,000
$54,000

$2,476,000

$14 /kW

$45,000
$123,000

$168,000

$896,000
$6,000
$20,000

$922,000

$1,080,000

$301,000

$301,000

$1,391,000

(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 123,325 $/year

62 %
150 Ib/hr and 2200 $/ton
150 Ib/hrand 15 $/ton

100 kWWand  0.03646 $/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.) $151,641 Ratio from Brown Unit 3 BACT Analysis
Short-term storage silo $99,650 Ratio from Brown Unit 3 BACT Analysis
Air blowers $138,643 Ratio from Brown Unit 3 BACT Analysis
Rotary feeders $17,330 Ratio from Brown Unit 3 BACT Analysis
Injection system $64,989 Ratio from Brown Unit 3 BACT Analysis
Ductwork modifications, supports, platforms $0
Electrical system upgrades $415,930 Ratio from Brown Unit 3 BACT Analysis
Instrumentation and controls $21,663 Ratio from Brown Unit 3 BACT Analysis
Subtotal capital cost (CC) $909,847
Freight $23,000 (CC) X 2.5%
Total purchased equipment cost (PEC) $933,000
Direct installation costs
Foundation & supports $93,000 (PEC) X 10.0%
Handling & erection $187,000 (PEC) X 20.0%
Electrical $93,000 (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) $486,000
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 Fleetwide Study Black & Veatch Cost Estimates 167987
Plant Name: Brown

Unit: 3

MW 457

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 $61,000,000 $133 $3,321,000 $10,745,000
PAC Injection $5,426,000 312 $2,330,000 $2,990,000
Neural Networks $1,000,000 32 $100,000 $222,000
Total $67,426,000 $148 $5,751,000 $13,957,000

!
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BROWN 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

$4,628,000
$13,257,000
$281,000
$312,000
$1,930,000 Engineering Estimates

$20,408,000

$4,118,000
$1,565,000
$15,663,000
$5,289,000
$255,000
$500,000 Engineering Estimates

$27,390,000
$0 Engineering Estimates

$47,798,000

$5,925,000
$3,877,000
$0

$0
$586,000
$209,000
$2,183,000

$12,780,000
$61,000,000

$133 /kW

Capacity Factor = 57%

$1,830,000 (DC) X 3.0%

$1,830,000
$11,000 290 Ib/hr and 15 $/ton
$588,000 17,630 bags and 100 $/bag
$294,000 17,630 cages and 50 $/cage

$460,000 2,540 kWand  0.03624 $/kWh
$138,000 760 kWand  0.03624 $/kWh

$1,491,000
$3,821,000
$7,424,000 (TCl)X 1217% CRF

$10,745,000

LGE-KU-00006570



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

EW Brown Unit 3
457 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.) $350,000 Ratio from Brown Unit 3 BACT Analysis
Short-term storage silo $230,000 Ratio from Brown Unit 3 BACT Analysis
Air blowers $320,000 Ratio from Brown Unit 3 BACT Analysis
Rotary feeders $40,000 Ratio from Brown Unit 3 BACT Analysis
Injection system $150,000 Ratio from Brown Unit 3 BACT Analysis
Ductwork modifications, supports, platforms $0
Electrical system upgrades $960,000 Ratio from Brown Unit 3 BACT Analysis
Instrumentation and controls $50,000 Ratio from Brown Unit 3 BACT Analysis
Subtotal capital cost (CC) $2,100,000
Freight $53,000 (CC) X 2.5%
Total purchased equipment cost (PEC) $2,153,000
Direct installation costs
Foundation & supports $215,000 (PEC) X 10.0%
Handling & erection $431,000 (PEC) X 20.0%
Electrical $215,000 (PEC) X 10.0%
Piping $108,000 (PEC) X 5.0%
Insulation $43,000 (PEC) X 2.0%
Painting $108,000 (PEC) X 5.0%
Demolition $0 (PEC) X 0.0%
Relocation $0 (PEC) X 0.0%
Total direct installation costs (DIC) $1,120,000
Site preparation $0 N/A
Buildings $75,000 Engineering estimate

Total direct costs (DC) = (PEC) + (DIC) $3,348,000

Indirect Costs

Engineering $402,000 (DC) X 12.0%
Owner's cost $402,000 (DC) X 12.0%
Construction management $335,000 (DC) X 10.0%
Start-up and spare parts $50,000 (DC) X 1.5%
Performance test $100,000 Engineering estimate
Contingencies $670,000 (DC) X 20.0%
Total indirect costs (IC) $1,959,000

Allowance for Funds Used During Construction (AFDC) $119,000 [(DC)+(IC)] X 4.50% 1 years (project time length X 1/2)

Total Capital Investment (TCI) = (DC) + (IC) + (AFDC) $5,426,000

Cost Effectiveness 812 kW

ANNUAL COST

Direct Annual Costs
Fixed annual costs

Maintenance labor and materials $100,000 (DC) X 3.0%
Operating labor $123,000 1 FTEand 123,325 $/year  Estimated manpower
Total fixed annual costs $223,000
Variable annual costs 57 % capacity factor
Reagent (BPAC) $2,060,000 375 Ib/hrand 2200 $/ton
Byproduct disposal cost $14,000 375 Ib/hr and 15 $/ton
Auxiliary power $33,000 180 kWand 0.03624 $/kWh
Total variable annual costs $2,107,000
Total direct annual costs (DAC) $2,330,000
Indirect Annual Costs
Cost for capital recovery $660,000 (TCl) X 12.17% CRF
Total indirect annual costs (IDAC) $660,000
Total Annual Cost (TAC) = (DAC) + (IDAC) $2,990,000
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

Ghent

LGE-KU-00006572



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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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
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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
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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: 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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GHENT UNIT 2 - 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

$8,731,000
$6,743,000
$2,208,000
$2,522,000
$500,000 Engineering Estimates
$882,000
$284,000
$0 Engineering Estimates
$2,858,000 Engineering Estimates
$3,547,000
$3,094,000

$31,369,000

$5,375,000
$1,397,000
$16,896,000
$7,727,000
$26,991,000
$9,000,000 Engineering Estimates

$67,386,000
$94,340,400 Engineering Estimates

$193,095,400

$7,743,000
$4,858,000
$0

$0
$1,275,000
$1,800,000
$18,169,000

$33,845,000
$227,000,000

$439 kW

Capacity Factor = 71%

$121,000 1 FTEand 121,000 $/year
$5,793,000 (DC) X 3.0%
$25,000 Engineering Estimates
$5,000 Engineering Estimates
$20,000 Engineering Estimates

$5,964,000

$459,000 285 Ib/hrand  517.55 $iton
$355,000 2,320 kWand  0.02459 $/kWh
$300,000 65 m3 and 5,500 $/m3

$1,114,000

$7,078,000

$27,626,000 (TCl) X 1217% CRF

$34,704,000
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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
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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-00006579



Ghent Unit 2
517 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.) $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-00006580



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
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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
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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: 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
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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
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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-00006587



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
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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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Cane Run Unit 4
168 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.) $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)

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

Total indirect costs (IC)

$1,398,000

$168,000
$168,000
$140,000

$21,000
$100,000

$280,000

$877,000

(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)

$51,000  [DCY+(C)]X  4.50%
$2,326,000

$14 /kW

$42,000 (DC) X 3.0%
$127,000

$169,000

$896,000

$1,087,000

$283,000 (TCh) X 12.17%
$283,000

$1,370,000

155 Ib/hrand

$6,000 155 Ib/hrand

$16,000 105 kwand
$918,000

1 years (project time length X 1/2)

1 FTEand 126,882 $/year  Estimated manpower

60 % capacity factor
2200 $/ton
15 $/ton
0.0288 $/kWh

LGE-KU-00006593



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

LGE-KU-00006596



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

LGE-KU-00006597



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

LGE-KU-00006598



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

LGE-KU-00006599



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

LGE-KU-00006600




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

CANE RUN UNIT 8 - SCR COSTS
CAPITAL COST

Purchase Contracts

Civil/Structural $5,794,000
Ductwork and Breeching $4,475,000
Mechanical - Balance of Plant (BOF) $1,465,000
Electrical - Equipment, Raceway $1,673,000
VFDs, Motors and Couplings $500,000 Engineering Estimates
Switchgear and MCCs $585,000
Control - DCS Instrumentation $189,000
Air Heater $4,700,000 Engineering Estimates
ID Fans $2,349,000 Engineering Estimates
Catalyst $2,354,000
Selective Catalytic Reduction System (Including Ammonia System) $2,053,000
Subtotal Purchase Contract $26,137,000
Construction Contracts
Civil/Structural Construction - Super Structures $3,567,000
Civil/Structural Construction - Sub-Structures $927,000
Mechanical/Chemical Construction $11,211,000
Electrical/Control Construction $5,128,000
Service Contracts & Construction Indirects $17,911,000
Demolition Costs $4,279,000 Engineering Estimates
Subtotal Construction Contracts $43,023,000
Construction Difficulty Costs $0 Engineering Estimates
Total Direct Costs $69,160,000
Indirect Costs
Engineering Costs (Includes G&A & Fee) $3,909,000
EPC Construction Management (Includes G&A & Fee) $2,453,000
Startup Spare Parts (Included) $0
Construction Utilites (Power & Water) - Included $0
Project Insurance $644,000
Sales Taxes $909,000
Project Contingency $9,172,000
Total Indirect Costs $17,087,000
Total Contracted Costs $86,000,000
Capitaf Cost Effectiveness $330 /kW
ANNUAL COST

Capacity Factor = 54%
Fixed Annual Costs

Operating labor $127,000 1 FTEand 126,882 $/year
Maintenance labor & materials $2,075,000 (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 $2,252,000

Variable Annual Costs

Reagent $207,000 165 Ib/hrand  530.03 $/ton
Auxiliary and 1D fan power $194000 1,360 kWand 0.03018 $/KWh
Catalyst replacement $140,000 40 m3 and 6,500 $/m3
Subtotal Variable Annual Costs $541,000

Total Annual Costs $2,793,000

Levelized Capital Costs $10,466,000 (TCI) X1217% CRF

Levelized Annual Costs $13,259,000

LGE-KU-00006601



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

LGE-KU-00006602



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

LGE-KU-00006603



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

LGE-KU-00006604



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

LGE-KU-00006605



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

Mill Creek

LGE-KU-00006606



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

LGE-KU-00006607



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

MILL CREEK UNIT 1 - 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 = 68%
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 $418,000 265 Ib/hrand  530.03 $/ton
Auxiliary and 1D fan power $233,000 1,815 kWand 0.02156 $/KWh
Catalyst replacement $265,000 60 m3 and 6,500 $/m3
Subtotal Variable Annual Costs $916,000

Total Annual Costs $3,366,000

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

Levelized Annual Costs $18,171,000
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MILL CREEK UNIT 1 - 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 = 68%
$2,658,000 20 FTE and 132,901 $/year
$7,206,000 (DC) X 3.0%
$9,864,000
$713,000 31,765 Ib/hr and 7.54 $iton
$2,444,000 54,715 Ib/hr and 15 $/ton
$963,000 7,495 kW and 0.02156 $/kWh
$357,000 500 gpm and 2 $/1,000 gal
$4,477,000
$14,341,000
$36,145,000 (TCl)X 12.17% CRF
$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
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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: Electrostatic Precipitator (ESP) 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 (CO)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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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
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

$1,966,000
$13,000
$20,000

$1,999,000

$2,213,000

$537,000

$537,000

$2,750,000

(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

68 %
300 Ib/hr and 2200 $/ton
300 Ib/hr and 15 $/ton

155 kWWand  0.02156 $/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
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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
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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

LGE-KU-00006619



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
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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: 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
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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

B&V 1 of 4 6/16/2010
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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
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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
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Mill Creek
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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

From: Saunders, Eileen

To: Wilson, Stuart

CC: Voyles, John; Bowling, Ralph; Straight, Scott; Kirkland, Mike; Hudson, Rusty
Sent: 6/25/2010 3:37:08 PM

Subject: FW: 167987.26.0000 100625-New AQC Scenarios at MC

Attachments: Draft Mill Creek Costs - Option 1&2 062510.pdf

Stuart,

As discussed, please find revised numbers for the WFGD portion of the Mill Creek proposed AQCS compliance
strategy. Project Engineering will continue to work with B&V to refine the costs on MC and the other facilities.

Thank you,

Eileen

From: Lucas, Kyle J. [mailto:LucaskJ@bv.com]

Sent: Friday, June 25, 2010 1:43 PM

To: Saunders, Eileen

Cc: Hillman, Timothy M.; Mahabaleshwarkar, Anand
Subject: 167987.26.0000 100625-New AQC Scenarios at MC

Eileen,
Attached please find the draft cost summary for the following two Mill Creek scenarios for the WWFGD options. The detailed cost
and subsequent support information will be included within the report document.

1. Modification of Mill Creek 3 and 4 scrubbers from a 2-50% module configuration to a single 100% module configuration each.
The scenario will not consider potential space limitations as a fatal flaw due to the rail/road access and will also not include the
costs for moving the rail.

2. Modification of Mill Creek 1 and 2 scrubbers from two single separate modules to a one single combined larger scrubber
module located near the roadway. The exhaust gas from each unit will pass through the "approved" AQC technology as
presented in the draft report but merge into the single scrubber then back to the existing stack.

Regards,

Kyle

Kyle Lucas | Environmental Permitting Manager

Black & Veatch - Building a World of Difference™

Fanc: (913) 458-9062
Emai: lucashj@bw.comy

This communication is intended solely for the benefit of the intended addressee(s). It may contain privileged and/or confidential
information. If this message is received in error by anyone other than the intended recipient(s), please delete this communication from all
records, and advise the sender via electronic mail of the deletion.
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

From: Saunders, Eileen [mailto:Eileen.Saunders@eon-us.com]
Sent: Monday, June 21, 2010 4:07 PM

To: Lucas, Kyle J.

Cc: Hillman, Timothy M.; Mahabaleshwarkar, Anand; Straight, Scott
Subject: RE: 167987.10.0100 100621-New AQC Scenarios

Kyle,

After the call, Scott and | reviewed the S&L report from 1999 and discovered that the ESP’s were moved to the side
not the SCRs. Therefore, Scott said it didn't make sense for me to forward those drawings onto you. You do not
need to relocate the SCRs.

Your other assumptions are correct. Please proceed.

Thank you,

Eileen

From: Lucas, Kyle J. [mailto:LucasKJ@bv.com]

Sent: Monday, June 21, 2010 4:20 PM

To: Saunders, Eileen

Cc: Hillman, Timothy M.; Mahabaleshwarkar, Anand
Subject: 167987.10.0100 100621-New AQC Scenarios

Eileen,
From our conference call today, EON requested additional AQC scenarios be reviewed and costs developed beyond those
scenarios assumed in the draft AQC study. The scenarios requested include the following:

Madification of Mill Creek 3 and 4 scrubbers from a 2-50% module configuration to a single 100% module configuration each.
The scenario will not consider potential space limitations as a fatal flaw due to the rail/road access and will also not include the
costs for moving the rail. This scenario will be looked at separately as an additional AQC option for Units 3 and 4.

Also, we reviewed the original scenario data and found that this scenario was only partially completed before it was modified to
the 2-50% module configuration. Thus, B&V can revisit and provide the draft costs data by Friday 6/25 COB with approval
today.

Maodification of Mill Creek 1 and 2 scrubbers from two single separate modules to a one single combined larger scrubber module
located near the roadway or off to the side of unit. The exhaust gas from each unit will pass through the "approved" AQC
technology as presented in the draft report but merge into the single scrubber then back to the existing stack. This scenario will
be looked at separately as an additional AQC option for Units 1 and 2.

B&V can provide the draft costs data by Friday 6/25 COB with approval today.

Mowve Mill Creek 1 and 2 SCRs to the location on the side of the units as described in the S&L report from 1999 which will be
provided by EON. It is assumed that the "approved" AQC technology as presented in the draft report will remain and the only
change is the movement of the SCR location. This scenario will be looked at separately as an additional AQC option for Units 1
and 2.

Remove Mill Creek 1 and 2 dry ESPs and only use the proposed PJFFs. It is assumed that the "approved" AQC technology as
presented in the draft report will remain and the only change is the removal of the dry ESP and associated repositioning of the
PJFF (elevated) and duct work. This scenario will be looked at separately as an additional AQC option for Units 1 and 2.

Modification of Brown 1 and 2 PJFF from two single separate PJFF to a one single combined PJFF. The exhaust gas from each
unit will pass through the "approved" AQC technology as presented in the draft report (note that Unit 1 is has LNB and OFA for
NOXx control) but merge into the single PJFF and then to the combined scrubber and stack. This scenario will be looked at
separately as an additional AQC option for Units 1 and 2.

:ase review the aforementioned scenarios provide an e-mail authorization for us to proceed with developing the cost information for
each scenario. If needed, please modify the scenarios to clarify specific requirements. It is our understanding that the same
level of detail for each scenario as presented within the draft AQC report will be provided for these scenarios. Upon receipt of
your authorization and clarification of the scenarios, B&V will transmit the technology selection sheets for the updated scenario(s)
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for EON's review and approval along with a man-hour estimate and schedule for completion.
:ase feel free to contact me with any questions.

gards,
le

Kyle Lucas | Environmental Permitting Manager
Black & Veatch - Building a World of Difference™
ar Av

| Fave (9130 458-0062

This communication is intended solely for the benefit of the intended addressee(s). It may contain privileged and/or confidential
information. If this message is received in error by anyone other than the intended recipient(s), please delete this communication from all
records, and advise the sender via electronic mail of the deletion.

The information contained in this transmission is intended only for the person or entity to which it is directly
addressed or copied. It may contain material of confidential and/or private nature. Any review, retransmission,
dissemination or other use of, or taking of any action in reliance upon, this information by persons or entities
other than the intended recipient is not allowed. If you received this message and the information contained
therein by error, please contact the sender and delete the material from your/any storage medium.
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E-ON Fleet-wide Study Black & Veatch Cost Estimates 167987
E.ON Mill Creek Draft Costs 6/25/2010

New AQCS Cost Estimates

AQC Equipment Total Capital Cost $IKW O&M Cost Levelized Annual Costs
Combined Units 1 & 2 \WFGD $509,000,000 771 $24 301,000 586,246,000
Combined Units 3 WFGD $335,000,000 792 17,199,000 57,969,000
Combined Units 4 WFGD $390,000,000 $743 $19,826,000 $67,289,000
Savings in Cost

AQC Equipment Capital Cost (CC) | % Savings (CC) O&M Cost Levelized Annual Costs
Combined Units 1 & 2 \WFGD $85,000,000 14.31% $4,644,000 $14,989,000
Combined Units 3 WFGD $57,000,000 14.54% $1,712,000 $8,648,000]
Combined Units 4 WFGD $65,000,000 14.29% $1,949,000 $9,860,000]
Total Savings $207,000,000 - $8,305,000 $33,497,000]

!

B&V 1of1 6/25/2010
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From: Straight, Scott

To: Hudson, Rusty; Schram, Chuck; Wilson, Stuart; Saunders, Eileen

CcC: Voyles, John; Bowling, Ralph

Sent: 6/29/2010 10:33:54 AM

Subject: 2011 MTP B&V Study vs. Env Scenario Planning

Attachments: 2011 MTP Environmental Summay - B&V vs Env Scenario Planning.xisx

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.

Seott Straight
irector Projec ciresering
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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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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
i 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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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
& 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
ﬂ 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
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-00006674



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 Run 5 - 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
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| 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
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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
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| 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
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1359
140 Total Trimble 547 $248
141
ﬁ
143 Grand Total 5,799 $922
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From: Straight, Scott

To: Kuhl, Megan

CC: Hudson, Rusty; Saunders, Eileen; Clements, Joe; Ritchey, Stacy; Raque, Gary; Mooney, Mike (BOC 3); Voyles, John; Bowling, Ralph
Sent: 8/17/2010 12:53:57 PM

Subject: 2011 MTP Air Compliance Level | Engineering Project Sanction Request - August IC Meeting

Attachments: 2011 MTP Level | Engineering - Air Compliance Projects.docx

Megan,

Here is the paper requesting approval of a project to continue studying air compliance projects and a sole source to Black & Veatch Engineers for the
August 26! Investment Committee meeting. Gary Raque will provide you the project numbers for the heading of the paper.

Scott Straight, P.E.

Project Engineering - E.ON U.S.
Director, Project Engineering
0 (502)627-2701

F (502) 247-2040
scott.straight@eon-us.com
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Investment Proposal for IC: August XX, 2010

Project Name: MTP Engineering — Air Compliance Projects
Total Expenditures: $2,000K

Project Number: XXXXXX - LG&E YYYYYY - KU

Business Unit/Line of Business: LG&E and KU Coal-Fired Generation

Prepared/Presented By: Eileen Saunders/Scott Straight

Executive Summary

This request seeks authorization of $2,000K to continue refining the scopes, implementation
schedules and cost estimates of projects identified in the development of the 2011 MTP as
necessary for compliance with proposed or final local, State and Federal air compliance
regulations through 2016.

In addition to requesting approval of a new engineering project that will continue refining the
2011 MTP air compliance scope, this request also seeks approval of a sole source award to Black
&Veatch (B&V) engineering firm. B&V will perform the majority of studies included in the $2
million project sanction request; however, smaller valued contracts will be awarded to various
technology firms to perform miscellaneous reviews of the LG&E and KU existing air pollution
control technologies for potential upgrades to their pertormance.

Background

Starting this year and continuing for the next two years, the United States Environmental
Protection Agency (USEPA) will be developing and implementing several new environmental
regulations. These new regulations will significantly impact our coal-fired electric generating
units and will affect all environmental areas of air, water and land. The pollutants targeted in
three of the new air regulations are SO, and NOy. There is a recent new 1-hour National
Ambient Air Quality Standard (NAAQS) for SO, and NOy that will require lower emission rates
at several of the stations and the CAIR rule is proposed to be replace by a new Clean Air
Transport Rule (CATR). Each will require additional reductions in SO, and NOy. In 2011, the
USEPA is expected to propose and finalize an Electric Utility Maximum Achievable Control
Technology Rule (MACT). The MACT rule will require significant reductions in hazardous air
pollutants such as mercury and acid gases (i.e., SO3/H,SO4 emissions) which are also emitted
from the LG&E and KU coal-fired electric generation fleet.

In May of 2010, Project Engineering was asked to investigate the technological and financial
impacts of new environmental air regulations on the KU and LG&E coal-fired units. B&V was
hired through a competitive bid process at a contract valued at $149K and given six weeks to
provide a high level estimate based on site visits, data collection from the plants and industry
experience. As a result of this Phase I effort, approximately $4 billion (escalated) of Air

LGE-KU-00006681



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

Emissions Mitigation System additions and retrofits were identified as possible scenarios for
bringing the fleet into compliance with the projected standards.

Through the approval of this investment/contract proposal, B&V will be contracted with to
continue with Phase II of the engineering and estimating effort. This effort will provide a
facility-specific project definition consisting of conceptual designs and budgetary cost estimates
for selected air quality control technologies. This effort will result in a Level 1 Engineering
assessment for Mill Creek, Ghent and EW Brown. The work for each facility will be staggered
with the Mill Creek effort commencing first.

Award of the Phase 11 work to B&V will provide continuity to the initial study work. The
contract will be on a time and material basis, not-to-exceed sole source contract, with a value of
$1.6M. Black and Veatch will keep their original team in place to gain etticiencies for the Phase
IT work. The scope of their work will include activities/deliverables such as the following:

Kick-Off Meetings at each facility
Conceptual Design

Building and Plant Arrangements
Technology Screening

Constructability Plans

Project Cost Estimates including Cash Flows
Refined Implementation Schedules

The remainder of the investment funding will cover costs of internal labor and expenses and the
use of other external engineering /construction firms to review existing air pollution control
technology performance enhancement options. Two examples of this would be hiring Riley
Power (the original SCR technology firm) to review/model NOx emission reduction
improvements on the existing Mill Creek 4 SCR that they originally design in 2002 and their
review of improvements to the Mill Creek FGDs similar to the improvements they designed for
TC1’s FGD improvements as part of the TC2 Project.

Project timeline:

Level I Engineering Begin Complete
Mill Creek August 2010 March 2011
Ghent October 2010 April 2011
Brown January 2011 May 2011

Economic Analysis and Risks

No economic or risk analyses have been performed as this request seeks only sanction to
continue refining and developing the scopes, schedules and cost estimates for projects
throughout the coal-fired fleet within LG&E and KU to comply with pending air regulations.
Each project identified in this continuance of studies will seek sanction independent of this
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sanction and thus will have economic and risk analyses performed specifically for each project or
coal-fired unit.

Assumptions

Assumptions that will be used as a basis for the continuance of analyses performed within this
sanction are the Energy Services 2011 MTP Assumptions.

Financial Summary ($000s)

None performed. This sanction will be capitalized and spread pro-rata across the air compliance
projects that are sanctioned in the future.

Cash Flow Comparison ($000s)

Project Expenditures
($000s) 2010 2011 Total
2010 MTP/LTP $0.0 $0.0 $0.0
Current Proposal $.75 $1.25 $2.0
Sensitivities

None performed.
Risks

The 2011 draft MTP includes some $4 billion in air compliance projects identified with scope
identification, schedules and cost estimates based on minimum (much less than Level [
Engineering) engineering analyses. Disapproving this sanction will result in the continuance of
generation planning for compliance with pending or proposed air regulations with scopes,
schedules and estimates that have a significant margin of error.

Other Alternatives Considered
None
Conclusions and Recommendation

It is the recommendation of Project Engineering and Power Production to approve the
continuance of studying and analyzing the scopes and options necessary to comply with pending
or proposed air compliance regulations for the KU and LG&E coal-fired generating units. The
continuance of these studies will lead to better definition of scopes, implementation schedules
and cost estimates of major capital projects to comply with the air regulations that will be
incorporated into the 2011 and 2012 MTP plans. Approval is also requested to award B&V a
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sole source award on a time-and-material basis for Phase II of the Air Compliance portion of the

2011 MTP.

Eileen Saunders
Manager Major Capital Projects

John Voyles
VP Transmission & Gen. Services

Paul Thompson
SVP Energy Services

Scott Straight
Director Project Engineering

Ralph Bowling
VP Power Production

Brad Rives
Chief Financial Officer
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From: Heun, Jeff

To: Straight, Scott; Voyles, John; Bowling, Ralph; Fraley, Jeffrey; Hudson, Rusty; Bellar, Lonnie; Conroy,
Robert

CC: Heun, Jeff; Williams, John; Gregory, Ronald

Sent: 9/8/2010 1:53:31 PM

Subject: BR Landfill - Final Justification Paper and PowerPoint

Attachments: BR Landfill Justification (08-Sep-10).docx; BR Landfill Justification (08-Sep-10).pptx

All,

Attached is the updated BR Landfill Justification Paper and PowerPoint based on feedback received from various
departments. If you have any questions or concerns contact me at your convenience.

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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PROJECT ENGINEERING

E.W. Brown CCR Storage Evaluation

Continue Main Pond Project vs. Conversion to Landfill
September 08, 2010

Executive Summary

On June 21, 2010 the EPA issued a proposed Coal Combustion Residual (CCR) ruling that
establishes federal guidelines for CCR storage. In light of the EPA’s proposed CCR ruling,
Project Engineering (PE) reviewed the CCR storage project (i.e., Main Ash Pond Project) at
E W. Brown (BR) that is under construction to evaluate what effects the EPA’s proposed CCR
rules potentially imposed on long-term wet storage of CCR at BR.

Significant work has been completed on the BR CCR Project, including detailed engineering and
permitting for all phases of the project, as well as the physical work of relocating the
transmission lines that cross the ash pond, ash handling upgrades and construction of the
Auxiliary (Aux) Pond to elevation 880°. In addition to the completed tasks, construction of the
Main Pond Starter Dike (elevation 902°) is in progress but has been suspended by PE pending
direction on the path forward for long-term CCR storage at BR.

As of June 2010, Phase I spend is $53.3M of the approved $73.1M sanction. Construction of
Aux Pond elevation 900’ (Phase IT of II) is currently in progress and will proceed per the original
plan or on an accelerated scheduled to support CCR storage requirements based on the path
forward.

Project Engineering and the BR Station recommend the implementation of Case A to convert the
Main Pond into a Landfill to meet the EPA’s proposed CCP Ruling. This option has the lowest
NPV and NPVRR of the Cases reviewed while maximizing the landfill footprint. Maximizing
the landfill footprint also maximizes future vertical expansion opportunities and eliminates future
cost and issues associated with Station operations while dewatering and closing the pond post-
EPA CCR Ruling. It is important to note that both options proposed by the EPA for CCR
storage are for long-term dry storage (i.e., landfill). Therefore, not converting the Main Pond
Project to a dry landfill project now will not eliminate the requirement to convert all CCR
storage to a dry landfill should either of the EPA proposed regulations become final.

Project Background

In 2005, PE was tasked with evaluating storage options to meet the future CCR storage
requirements at BR to 2030. The evaluation process consisted of an Initial Siting study,
Conceptual Design phase, and Detailed Design of the Main Pond and Aux Pond. The Initial
Siting study evaluated potential storage options for BR Station and recommended an on-site
storage facility as the least cost option.

The Conceptual Design was built upon the Initial Siting Study and focused on potential storage
options available on-site. Options evaluated included ponds, landfills, and a combination of
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ponds and landfills; with the final evaluation considering three ponds and two landfill options.
Pond Option #1 was a vertical upstream expansion of the existing Main Ash Pond, Pond Option
#2 was a vertical upstream expansion of the existing Main Ash Pond and a new Gypsum Stack,
and Pond Option #3 was a vertical upstream expansion of the existing Ash Pond and a new
Bottom Ash Pond. The two landfill options were based on a common footprint; however
Landfill Option #1 was based on conventional dry CCR handling and mechanical placement
while Landfill Option #2 was based on wet CCR handling and dense slurry placement. Based on
Net Present Value (NPV) evaluations of the (5) five options in 2005, the least-cost alternative
was Pond Option #3 consisting of a new Aux Pond for bottom ash storage and the vertical
upstream expansion of the existing Ash Pond for flyash and non-marketed gypsum storage.
Option #3 capital costs (Phase 1 and 11 of five Phases) of $98M were approved for Environment
Cost Recovery by the Kentucky Public Service Commission (KYPSC) in 2005 and again in
2009.

Upon completion of the Conceptual Design, Detailed Design of the new Aux Pond and vertical
upstream expansion of the Main Pond was initiated. Detailed Design included engineering for
the ponds, transmission line relocations, station mechanical upgrades, development & submittal
of the Dam Safety and 404/401 permits, and several environmental studies to support the
permitting process. Detailed Design for the Aux Pond was completed in 2006 followed by the
Main Pond in 2007. The original design basis in 2006 was to provide 20-years (until year 2030)
of CCR storage based on the following production rates:

CCR Annual Production 20-Year Production
(yd’) (yd)
Gypsum 500,000 10,000,000
Fly Ash 221,000 4,420,000
Bottom Ash 55,000 1,100,000
Totals 776,000 15,520,000

Current Project Status

Phase 1 of Pond Option #3 CCR expansion began in 2006 with Detailed Design. The design
consists of an expanded Main Ash Pond embankment, construction of an Aux Ash Pond,
transmission line relocations, and ash handling upgrades. = The Aux Pond is currently in
operation at its initial height of elevation 880°. It provides an alternate location to treat bottom
ash and fly ash in the area south of the existing Main Pond while the Main Pond Starter Dike
(Starter Dike) is under construction. If the Pond Option #3 design progresses to final
completion, the Main Pond will have been constructed to elevation 962’ and the Aux Pond to
elevation 900’

Aux Pond
The construction sequence of the Aux Pond was designed with a two phase approach,

separated by the construction duration of the Main Pond Starter Dike. Construction of the
first phase, designated at Aux Pond elevation 880°, commenced in October of 2006 and was
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placed into operation in June 2008. The second phase of construction, designated Aux Pond
elevation 900°, will expand the pond to the final design elevation. The second phase
commenced in June 2010 and is currently planned to reach completion in mid-2013.

During the construction of Aux Pond elevation 880°, the FGD facility was under construction
and gypsum was not in production; therefore, the first phase of the Aux Pond was
constructed of clay and rock sourced from on-site borrow. The 47-acre site was stripped and
grubbed, karst features were investigated and treated, and a riser outfall structure was
constructed to provide outlet control, and the facility’s liner system was installed
incorporating 60-mil reinforced polypropylene flexible membrane liner (FML). The FGD
facility was placed into operation in June 2010, thereby adding gypsum to the by-product
stream. The Aux Pond elevation 900’ phase incorporates gypsum as the primary
constructible fill material.

Main Pond

In June 2008, the Aux Pond was placed into operation at elevation 880°. Shortly thereafter,
the Main Ash Pond was taken out of service. To date, excavation and pumping operations of
the Main Pond have been performed to drain the low-lying areas allowing the existing ash
surface to be stabilized and re-graded. A bi-axial geo-grid reinforced working platform and a
starter dike were constructed utilizing shot rock that comprises the foundation for future
phased elevation expansions. Also completed is the new riser structure, a storm water runoff
system, clay borrow and bottom ash stockpiling, and liner system procurement.

In light of impending EPA regulations that were published in June of 2010, PE suspended
most of the work on the Starter Dike contract in an effort to minimize construction of
embankments that may not be required should the recommendation to convert the pond
project to a landfill is approved. Only shared construction activities between the Starter Dike
design and the projected design of a future landfill within the same footprint continue. In
suspending the Starter Dike project, the liner system and embankment material can be
utilized in the design of the landfill and also utilized to accelerate the construction of the Aux
Pond elevation 900° Phase II, thus minimizing approximately $6.5 million of spend on
construction that would be stranded.

Transmission Relocation

Early site construction included the relocation of approximately 13,000 linear feet of
overhead electric transmission lines and associated poles and towers to accommodate the
expansion of the Main Ash Pond and the construction of the Auxiliary Ash Pond. This phase
of the construction effort was initiated in mid-2006 and was completed in 2007.

Ash Handling Upgrades

Multiple plant upgrades to the wet ash handling system resulted from the Main Pond
expansion and Aux Pond construction. New higher capacity fly ash and bottom ash sluice
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pumps, servicing all three units, were required to overcome the added height of the Main Ash
Pond embankment and the distance to the Aux Pond.

Phase I Financials

The following table depicts the Phase 1 expenditures to date verses the Phase I sanction

amount.

Cost Through June ‘10 ($000)
Engineering $4,728
Transmission Line Relocation $18,017
Ash Handling Upgrades $5,947
Aux Pond 900’ $8,442
Main Pond Starter Dike $13,202
E.ON U.S./Other $2,947
Sub-Total $53,283
ECR/Sanction Approved $73,100
Remaining Budget $19,817

EPA’s Proposed CCR Ruling

As a result of the December 2008 ash pond failure at TVA’s Kingston’s Generating Station, the
EPA issued a proposed CCR ruling on June 21, 2010 that would establish federal guidelines for
CCR storage. The proposal had three options to govern the storage of CCR, Subtitle “C” —
Hazardous, Subtitle “D” — Non-Hazardous, and Subtitle “D” Prime — Non-Hazardous.

Subtitle “C” — Hazardous

The Aux Pond and Main Pond at BR would not comply with the proposed ruling due to strict
siting requirements and not having a composite liner. As a result the ponds would have to be
closed per one of the two options below:

1. Prior to the ruling becoming effective, BR could cease operation of the ponds and
close them under current KY Division of Waste Management regulations. Existing
ponds would not be grandfathered in.

2. Once the ruling becomes effective, the ponds would have to stop receiving CCR
within 5-years and close within 2-years thereafter. New Subtitle “C” permits would
be required in addition to run-on & run-off controls, groundwater monitoring,
corrective action plans, closure/post-closure care plan, and financial assurance per the
ruling.
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Subtitle “D” — Non-Hazardous

The Aux Pond could potentially comply with Subtitle “D” requirements but is highly
unlikely as the liner consists of 18” of clay overtopped by an FML while the regulations calls
for 24” of clay overtopped by an FML. Without changing our current design plans, the Main
Pond at BR would not comply with the proposed ruling due to not having a composite liner
and meeting strict siting requirements. As a result, the ponds would have to be closed per
one of the two options below:

1. Prior to the ruling becoming effective, BR could cease operation of the ponds and
close them under current KY Division of Waste Management regulations. Existing
ponds would not be grandfathered in.

2. Once the ruling becomes effective, the ponds would have to stop receiving CCR
within 5-years and close within 2-years thereafter. New Subtitle “D” permits would
be required in addition to run-on & run-off controls, groundwater monitoring,
corrective action plans, and closure/post-closure care plan per the ruling.

Subtitle “D” Prime — Non-Hazardous

Under Subtitle “D” Prime the current elevation of the Aux Pond and Main Pond at the
effective date of the ruling would be grandfathered in and allowed to operate for their
remaining useful life. However, any future vertical or horizontal expansion would fall under
the new regulations and require a new permit, strict siting requirements, composite liner, run-
on & run-off controls, groundwater monitoring, corrective action plan, and closure/post-
closure care plan per the ruling. These requirements would preclude moving forward
because the Main Pond (1) will not provide the required storage volume for CCR due to not
being constructed to its final design elevation prior to the rules becoming effective because of
both lack of gypsum or rock to construct the berm and insufficient time; and (2) the Main
Pond, once placed into operation and filled with water, cannot be retrofitted with the required
composite liner to comply with the strict siting requirements.

Under Subtitle “C” the EPA would effectively force the closure of all existing impoundments
and eliminate impoundments for future CCR storage as a result of siting restriction, tighter water
treatment standards, and cost to implement all technical requirements as set forth. Under Subtitle
“D” existing impoundments that do not meet the proposed requirements would be forced to
close. However, under Subtitle “D” new impoundments that are designed and constructed with a
composite liner, groundwater monitoring, and in compliance with all performance standards
would be allowed.

The EPA’s proposed ruling will be considered in determining the path forward for the BR CCR
project and its effects on the project will be discussed in later sections.
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Design Basis Moving Forward

As a result of the EPA’s proposed CCR Ruling, PE has reevaluated long-term CCR storage at
BR as the current Main Pond design will no longer meet the 2030 storage requirement. The
analyses are based on an assumption that the proposed ruling becomes effective on January
2012. The January 2012 effective date was based on the proposed ruling being approved in
2010, and accounted for one year of litigation before the ruling became effective. The 3 options
available are summarized below:

e Base Case — Continue with construction of the Aux Pond to elevation 900’ and the Main
Pond to 962’ per the original design.

e (ase A — Stop construction of the Main Pond Starter Dike immediately and convert the
Main Pond into a landfill prior to the effective date of the CCR Ruling and prior to
placing wet CCR in the Main Pond. Complete construction of the Aux Pond 900’ project
utilizing rock in lieu of gypsum to accelerate construction completion prior to the rules
becoming effective. The Aux Pond will eventually be closed per the new regulations
once the landfill is placed into service.

e Case B — Continue construction of the Main Pond Starter Dike and Aux Pond 900 per
the original design. Once the CCR Ruling becomes effective, take the Main Pond out of
service, close and cap it per the new regulations, and then construct a landfill similar to
Case A on top of the newly constructed Main Pond Starter Dike. As with Case A, once
the landfill is placed into service the Aux Pond will be closed per the regulations.

e Case C — Modify the design of the Main Pond and install a composite liner per Subtitle
“D” requirements. Complete the Aux Pond 900’ project as originally designed.

Each case was evaluated based on the most recent forecast of CCR production rates as provided
by Generation Planning. In the third quarter of 2009, Generation Planning issued updated CCR
production rates based on the projected 2010 MTP generation plan. The CCR production rates
for BR modeled in 2009 were significantly lower than the original production rates utilized in
2005. This is attributed to a significant reduction in the station’s capacity factor from 77 percent
to 54 percent due to shifting generation to other stations. Comparison of the average annual
CCR production rates are provided below:

Average Annual Production Rates (yd°)
CCP 2005 Design 2010 %
Basis MTP A Reduction
Bottom Ash 55,000 35,879 | (19,121) 35%
Fly Ash 221,000 143,516 | (77,484) 35%
Gypsum 500,000 290,000 | (210,000) 42%
Totals 776,000 469,395 | (306,605) 47%

The required CCR storage capacity till 2030 using the 2010 MTP production rates is now 7M yd®
based on an in-service date of January 2014. If utilizing the original 2005 design volume of
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15.5M yd® the storage, the facility would have a design life of approximately 38-years (2048),
well beyond BR’s needs.

Moving forward, the CCR storage facility at BR for both viable Cases A and B will provide a
minimum storage capacity of 7M yd® and will allow for future expansion if necessary. As
described below, the Base Case of continuing to construct the Main Pond and utilize it until 2030
will not be allowed under either scenario in the proposed regulations. In other words, the CCR
landfill for both Cases will be designed and permitted with the maximum footprint available and
the height of the facility will be adjusted to meet potential changing capacity requirements.

Base Case

The Base Case is the plan currently being implemented and is in-line with the approved ECR &
2006-2010 MTP/LTP plans. Phase I included the design & permitting of the Aux Pond and
Main Pond, relocation of the transmission lines, wet ash handling upgrades, Aux Pond 880’
construction, and Main Pond Starter Dike construction. All items except the Main Pond Starter
Dike construction (in suspension) have been completed. Phase II includes Aux Pond 900’ (its
final elevation) and Main Pond 912’ construction utilizing gypsum. Under the EPA’s proposed
CCR Ruling, neither pond will meet either of the proposed requirements and will be required to
close per the timeframe outlined in the ruling. As a result, moving forward with the Base Case
based on the current plan and liner design will not provide BR the required storage through 2030,
even at the lower 2009 model production rates.

Base Case Design Issues

The EPA has proposed three options to manage CCR. If the EPA moves forward with
Subtitle “C”, this option will effectively eliminate all wet CCR storage and would require all
existing ponds to retroactively meet the design criteria or cease operation and close per the
requirements set forth under Subtitle “C”. The Main Pond at BR would not comply with the
proposed ruling due to siting requirements, land disposal restrictions (waste treatment), and
not having a composite liner & leachate collection system along with other minor issues. A
composite liner and leachate collection system could be installed; however the siting
requirements and land disposal restriction would remain an issue.

Under Subtitle “D”, the EPA is more open to wet storage of CCR. However, several issues
remain such as siting requirements (karst, seismic, proximity to wetland & adjacent property
owners, etc), composite liner & leachate collection system, and requiring ponds to
retroactively meet the design criteria or cease operation and close per the requirements set
forth under Subtitle “D”. Prior to the effective date of the EPA’s ruling, the Main Pond
could be constructed to its ultimate elevation of 928’ using rock (if a source of sufficient rock
quantity can be found) in-lieu of gypsum and include a composite liner with leachate
collection. However, the Main Pond would still be subject to the siting requirements under
Subtitle “D”. By using rock in-lieu of gypsum, the design life of the pond will be reduced by
8 years as the gypsum eventually produced that would have been used to construct the dike
would instead be stored in the pond. To complete construction prior to the effective date,
embankment must be placed at 12,000 yd®> per day when normal average construction is
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3,000-5,000 yd® per day. In addition, close proximity land would have to be purchased to
supply the quantity of clay required to construct the composite liner and to supply the rock
necessary to construct the embankments. Compliant rock and clay currently sourced from
the Houp Property is becoming limited. Based on production rates from the existing quarry,
an additional 200 acres would be required to supply the 2.2M yd® of rock needed to complete
the Aux Pond to an elevation of 900’ and the Main Pond to an elevation of 928°. The
purchase of 200 acres for additional borrow sources would add $2.0M (2010 dollars) to the
project based on cost data gathered on the Ghent Landfill Project. Assuming the new quarry
is located less than 5 miles from the plant and utilizing 40-ton articulated trucks, the
additional hauling cost would be approximately $10.25M (2010 dollars) based on 2010 RS
Means estimating manuals. These additional costs have not been included in the NPV or
PVRR analysis.

Construction of the Main Pond could continue by modifying its design to comply with the
proposed technical requirements at a significant cost increase and risk to the company. The
technical requirements as proposed could change prior to the final ruling and the pond would
no longer be in compliance. The EPA is trying to eliminate ponds and move towards dry
landfills; therefore, constructing a new pond for long term CCR storage carries significant
risk.

Under Subtitle “D” Prime the current elevation of the Main Pond, at the effective date of the
ruling, would be grandfathered in and allowed to operate for the remainder of its useful life.
However, any future vertical or horizontal expansion would fall under the new regulations
and require a new permit, compliance with strict siting requirements, composite liner, run-on
& run-off controls, groundwater monitoring, corrective action plan, and closure/post-closure
care plan per the ruling. Prior to the effective date of the EPA’s ruling the Main Pond could
be constructed to its ultimate elevation of 928’ as described above. However, there is
significant risk as Subtitle “D” Prime is the least likely alternative to be approved as the EPA
is trying to eliminate ponds and move towards dry landfills.

Based on the revised 2010 MTP CCR production rates requiring the reduced storage of 7M yd®,
the Main Pond’s maximum elevation has been lowered from 962’ to 928°. Moving forward, cost
data provided for the Base Case will be based on a final elevation of 928’. The following table
reflects the NPV, PVRR, and capital cost cash flows for the Base Case option as currently
included in the 2011 MTP/LTP draft of July, 2010.

Base Case Capital Cost (8000) for 7M yd’

2010 2011 2012 2013 2014 2015 2016 2017 2018 NPV PVRR Total Project
$19,300 $6,700 $4,153 $6.365 | $3.,424 | $8,951 | $2,637 | $2,699 | $3.813 | $103,720 $127,799 $121,687
Case A

Case A consists of immediately terminating construction of the Main Pond Starter Dike
(excluding site close out activities such as dust control and reclamation), accelerating the
construction of the Aux Pond utilizing rock already blasted that has been recently placed in the
Main Pond Starter Dike (thus reducing stranded investments), continued ash grading, Main Pond
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cap/closure, Landfill engineering and permitting, converting all station ash handling systems
from wet to dry, and constructing the initial phase of a Landfill. Based on recent projects, the
anticipated duration to perform these activities is 3.5 years with an in-service date of January
2014.

Design and construction of the Landfill would begin prior to final approval of the EPA’s
proposed CCR Ruling; however the Landfill liner requirements for both Subtitle “D” Non-
Hazardous and “C” Hazardous options are the same and will become the basis of design. By
terminating construction of the Main Pond Starter Dike, material already purchased and/or
stockpiled, such as FML, Filter Fabric, Clay, Rock, and Bottom Ash, will be utilized in the
construction of the Landfill thereby minimizing the cost impacts from the approximately $6.5
million stranded cost for the materials purchased or quarried. Additionally, by utilizing rock
already blasted and placed in the Main Pond Starter Dike, the footprint of the landfill will be
optimized to approximately 100 acres thereby reducing the final height of the landfill and
maximizing the future vertical expansion opportunities up to approximately 18M yd’.

All Plant effluents and CCR will continue to be directed to the Aux Pond during the design,
permitting, and construction of the landfill for approximately 3.5 years in order to keep BR in
operation. Based on a recent bathymetric survey conducted by MACTEC, and utilizing the 2010
CCR Production Rates, the Aux Pond has enough remaining capacity to store all the CCR
generated through January 2015. This is a conservative estimate and provides one year of
project float. The following table reflects the NPV, PVRR, and capital cost cash flows for Case
A as reflected in the notes to the 2011 MTP/LTP as Landfill Option #1.

Case A Capital Cost (3000

Case B

Case B consists of completing the Main Pond Starter Dike and Aux Pond 900 projects as
designed and permitted prior to final approval of the EPA’s proposed CCR Ruling. Upon
approval of the EPA’s proposed CCR Ruling, the Main Pond would be taken out of service; the
Main Pond would then be dewatered, followed by ash grading, Main Pond cap/closure, Landfill
engineering, permitting, wet to dry ash handling conversion, and the initial phase of construction
of the Landfill. Based on recent projects, the anticipated duration to perform these activities is
5.5 years with an in-service date of January 2016.

If the construction of the Main Pond Starter Dike were to continue to completion and the EPA’s
proposed ruling was approved, material already purchased and/or stockpiled such as FML, Filter
Fabric, Clay, Rock, and Bottom Ash cannot be salvaged or otherwise made available for the
construction of the Landfill resulting in the need to purchase additional land for approximately
$2M to develop new borrow sources and liner material at future market values. Design and
construction of a landfill would begin after final approval of the EPA’s proposed CCR Ruling
which would be the basis of design. By continuing with the construction of the Main Pond
Starter Dike, the footprint of the landfill would be approximately 80 acres, some 20 acres less

2011 2012 2013 | 2014 | 2015 [ 2016 | 2017 | 2018 NPV PVRR | Total Project
$9.051 | $14.262 | $26,722 | $24,064 $0 $0 $0 $0 | $9.321 | $126,322 | $181,791 $154,939
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than Case A, thus reducing the potential for future vertical expansion, approximate maximum
capacity 13.25M yd®. Case B also would involve having to develop an operation plan for the
Brown Station that would enable it to remain in operation while the recently constructed Main
Pond was taken back out of service and dewatered to allow construction of the Landfill. These
operational costs are not included in the total project cost shown in the table below as they
are difficult to estimate at the time of preparing this paper; however, they are expected to
be significant.

During the design and permitting of the landfill, both the Aux Pond and Main Pond will be used
to store CCR material. During construction, a duration of approximately 2 years, all CCR
generated will be stored in the existing Aux Pond. Based on a recent bathymetric survey
conducted by MACTEC, and utilizing the 2010 CCR Production Rates, the Aux Pond has
enough remaining capacity to store all the CCR generated for 2 years starting January 2014. The
following table reflects the NPV, PVRR, and capital cost cash flows for Case A as reflected in
the notes to the 2011 MTP/LTP as Landfill Option #2.

Case B Capital Cost ($000)

2010 2011 2012 2013 2014 2015 2016 | 2017 | 2018 NPV PVRR

Total Project

$19,350 | $2,907 | $3,605 | $10,786 | $31,135 | $31,387 $0 $0 $0 | $143,980 | $204,633

$193,567

NOTE: Case B values do not include the estimated $2.0M for land purchase for additional clay borrow source.

Case C

Case C consisted of completing the Aux Pond 900 project as designed and modifies the Main
Pond Starter Dike to include a composite liner system. With the addition of 24” of clay the Main
Pond could comply with Subtitle “D”; however, the Main Pond would not comply with Subtitle
“C” and does not comply with the EPA intent to eliminate ponds for storage. Case C was
eliminated because (1) it is not possible to source clay and rock from the existing station property
in the quantities required; (2) it is not economically feasible to source clay from the surrounding
area and the time required to locate and acquire a farm with sufficient quantities within the
timeframe required is deemed marginal at best; and (3) to design and construct the composite
liner will only allow compliance with subtitle “D” and not “C”. Based on this no further
consideration was given to Case C.

Schedule Impacts

If the decision is made to convert the Main Pond into a Landfill there are several items that will
impact the schedule. They include engineering/design, permitting, a new or updated ECR/CPCN
filing, and initial landfill construction. Based on experience from previous projects the
engineering/design will take approximately 3-4-months and will include development of the
landfill drawings, specifications, stability analysis, groundwater monitoring plan, and permit
application.

Permitting will take approximately 18-months and should only include the KY Division of
Waste Management permit as the remaining permits were obtained during the original Main
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Pond project permitting. The updated or new ECR/CPCN filing will take approximately 6-
months and would be submitted in parallel with the engineering/design and permitting process.

The initial landfill construction timeline will be dependent on the chosen option, but will take
between 18-24 months to complete. Based on the above, PE performed an analysis to ensure the
Aux Pond had enough storage capacity remaining to support the conversion of the Main Pond
into a Landfill. Results of the storage analysis are provided below and indicate that the Aux
Pond has enough capacity to support either Case A or Case B.

A summary of the schedule is shown below.

Project Timeline
Task Date Duration
Informal Meeting w/the PSC | October 2010 1 Day
Engineering September 2010 3-4 Months
File Permits December 2010 18 Months
CPCN/ECR Filing December 2010 6 Months
Construction May 2012 18 Months

Aux Pond Stage Storage Graph (Case A) — Stop Main Pond Starter Dike & Accelerate Aux
Pond 900° Construction
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Aux Pond Stage Storage Graph (Case B) — Complete Main Pond Starter Dike & Aux Pond
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Financials

Considering the factors referenced above, PE with the assistance of MACTEC, developed capital
cost estimates for Case A and B which were based on a horizontal expansion of the landfill.
Additional engineering is required to determine if a horizontal or vertical expansion approach is
the best alternative. Timing of cash flows would be affected if a vertical expansion approach is
chosen. The ECR approved cost estimate is the basis for the 2011 MTP/LTP and is provided for
reference only. The Base Case is a modification of the ECR approved option which provides 7M
yd® of storage and is no longer a viable long term solution for CCR storage as the current design
of the Main Pond will not comply with the EPA’s proposed CCR Ruling. Case A or B are the

only long term storage solutions.
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Cost Estimate Comparison
Option Life | Capacity | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 NPV | PVRR | Total Project
HCR Approved | 2054 | 15.5Myd® | $25233 | $10220 | $8,777 | $4.865 | $5463 | $6,945 | $143,394 | $158,684 |  $200,132
Base Case | 2030 | 7Myd® | $19,300 | $6,700 | $4,153 | $6,365 | $3.424 | $8,951 | $103,720 | $127,799 |  $121,687
Case A 2030 | TMyd® | $9,051 | $14.262 | $26,722 | $24.064 |  $0 $0 | $126,322 | $181,791 | $154,939
Casc B 2030 | 7Myd® | $19,350 | $2,907 | $3,605 | $10,786 | $31,135 | $31,387 | $143,980 | $204,633 |  $193,567

NOTE: Case B values do not include the estimated $2.0M for land purchase for additional clay borrow source.

Recommendation

Project Engineering and the Brown Station recommend the immediate implementation of Case A
to convert the Main Pond into a Landfill to meet the EPA’s proposed CCP Ruling. This option
has the lowest NPV & PVRR, is the least cost, maximizes the landfill footprint, maximizes
future vertical expansion opportunities to accommodate changes in production, and eliminates
the difficult and costly issues associated with maintaining station operations while dewatering

and closing the pond post EPA CCR Ruling while the landfill is being constructed.
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Current Plan (Base Case — Modified ECR Approved Scope)

Scope
Detailed engineering and permitting for all phases, completed 2006
Relocation of transmission lines, completed 2007
Ash handling upgrades, completed
Construction of Aux Pond to elevation 880’ (Phase I), completed June 2008

Schedule

Aux Pond elevation 900’ construction (Phase Il of Il), in progress
*  Will continue via original plan (completion mid-2013) or accelerated schedule to support CCR
storage requirements to support landfill development.
Construction of Main Pond Starter Dike, elevation 902’, 75-80% complete
» Currently suspended pending direction of path forward (Landfill or Pond)
« Accelerate construction of the Aux and Main Ponds based on working one shift, 7
days a week, at 4,000 yd? per day using rock and gypsum. Very aggressive schedule
* Aux Pond constructed to final elevation of 900’
« Main Pond constructed to an elevation of approximately 912’

Financials
Phase I: $53.3M of approved $73.1M spent through June 2010
Phase Il: $24.9M approved
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Proposed CCR Rulings: Impact to Current Plan

Subtitle “C” (Hazardous)

Aux Pond and Main Pond — as currently designed, they are not compliant due to lack
of composite liner and may not meet siting requirements relative to Karst terrain.

Result: Will required the closing of both ponds or retrofit with new liner design as
grandfathering is not an option.

Subtitle “D” (Non-Hazardous)

Aux Pond — compliance unlikely due to current 18" clay liner vs. required 24",

Main Pond — as currently designed, not compliant due to lack of composite liner and
may not meet siting requirements relative to Karst terrain.

Result: Will require the closing of both ponds or retrofit with new liner system.
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Proposed CCR Rulings: Impact to Current Plan

Subtitle “D” Prime (Non-Hazardous)
The Aux and Main Pond elevations at effective date of ruling will be grandfathered in;
thus allowing the ponds to be operated for their remaining life.
Any future vertical/horizontal expansion subject to new regulations which will require
re-permitting, siting assessment, composite liner, run-on/off controls, groundwater
monitoring, corrective action plans, and closure/post-closure care plans.

Result: Effective date likely to result in lack of fully constructed Main Pond, thus new

regulations will require closing Main Pond down and constructing new designed pond
or landfill.
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Base Case — 20 Year Storage Capacity

« Based on the current ECR approved plan adjusted to provide storage until 2030

* Phase | — ECR approved 2005
» Design & permitting of the Aux and Main Ponds - Completed

» Transmission Line Relocation - Completed

» Ash handling upgrades - Completed

» Aux Pond 880’ construction - Completed

» Main Pond starter dike (902’) construction — Construction has been
suspended

* Phase || - ECR approved 2009
* Aux Pond 900’ construction — Under Construction
» Main Pond 912’ construction

* Phase Ill — future ECR filing
» Original ECR scope reduced to match current CCR production rates
» Main Pond 928’ construction versus original 962’
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Landfill — Case A (Convert Now Prior to Placing Main Pond In-service)

Main Pond Starter Dike

Stop construction immediately.

EPA’s proposed ruling used as the basis of design.

Convert Main Pond to a Landfill prior to effective date of CCR Ruling and prior to

placing wet CCR in Main Pond.
 Landfill liner requirements same among Subtitle “D” and “C”

» Utilize material already purchased and/or stockpiled for the intended Main Pond Starter
Dike

» Minimize costs from stranded materials purchased or quarried (~$6.5M)

« Landfill footprint approximately 100 acres within Main Pond footprint, this reduces final
height of landfill while maximizing future vertical expansion opportunities up to 18M yd3.

Aux Pond 900’
Accelerated completion of project utilizing rock and gypsum.
After Landfill is placed into operation, close per regulations and modify with new
design for management of process water.

Anticipated duration of activities
3.5 years, in service date of January 2014
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Landfill = Case B (Convert Pond to Landfill Post Regulations)

Main Pond Starter Dike

Continue construction per original design.

» Material used for pond liner will not be available for landfill construction.

+ Will require new off-site quarry at an estimated cost of $2.0M (due to consuming existing
quarry for Main and Aux Pond construction), as well significant purchase of new liner
material.

 Landfill footprint approximately 80 acres, 20 acres smaller than Case A due to Main Pond
utilization consuming space; thus reducing future storage to 13.25M yd?® due to reduced
vertical expansion.

Once anticipated ruling becomes effective:

Main Pond required to be taken out of service

New Landfill will be required

Operation plan needed to maintain Brown Station’s operation while Main Pond is taken out
of service, dewatered , and landfill constructed. This is anticipated to be a significant impact
on the station, a detailed plan of how to accomplish this has not been developed, nor
included in the financial comparison.

Aux Pond 900’
Continue construction per original design
After Landfill is placed into operation, close per regulations and modify with new design
for management of process water.
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Schedule

|

Task

Engineering
File Permits
CPCN/ECR Filing
Construction

n

likf

Start Date

Informal Meeting with PSC  October 2010

Duration

1 Day

September 2010 3-4 Months

December 2010
December 2010
May 2012

18 Months
6 Months
18 Months
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Option Life
ECR Approved 2054*
Base Case 2030
Case A 2030
Case B 2030

NOTES:

analysis.

Capacity

15.5M yd?
7.0M yd3
7.0M yd3
7.0M yd3

OmMpatisom | 1l

NPV

$135,467k
$100,966k
$126,322k
$143,980k

LTI

Total
PVRR  proiect
NA  $272,831
$127,799  $118,718
$181,791  $154,939
$204,633  $193,567k

1. If regulations become final for Hazardous or Non-Hazardous, Base Case will not be viable as the new regulations will
require the closing of the newly constructed Ponds.

2. For ECR Approved Case, the original life was 2030 based on 2005 production models. The 2009 production models
have shifted generation away from Brown, thus life extended to 2054 if Main Pond developed to original design height.

3. The interim operational and capital cost associated with Case B are not included in the number above. Given Case B

is not least-cost in comparison to Case A, the estimate was not performed.

4. $2.0M to purchase additional land to establish clay borrow for Case B only is not included in the above financial
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Recommendation

Immediate implementation of Case A (convert to Landfill prior to Main Pond In-service)
Lower NPV & PVRR than Case B
Lower escalated capital cost than Case B
Maximizes landfill footprint and future storage capacities than Case B
Maximizes future vertical expansion opportunities than Case B
Eliminates difficult and costly issues associated with maintaining station operations
while dewatering and closing the Main Pond post-EPA CCR Ruling while landfill is

being constructed.

This recommendation will require modifying the approved ECR project.
This recommendation will require Landfill permitting.
This recommendation will require PSC notification.
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From: Sturgeon, Allyson

To: 'Howard, Dennis (KYOAG)'; Spenard, David (KYOAG); 'Cook, Larry (KYOAG)'

CC: Bellar, Lonnie; Voyles, John; Conroy, Robert

Sent: 11/5/2010 3:16:08 PM

Subject: RE: EPA Regulations

Attachments: Description of Environmental Control Equipment.docx; LG&E - KU Generating Stations.pdf

Thanks Dennis. I'll get together with some folks around here and see what we can do. Inresponse to your requests
yesterday, | am attaching a portion of John Malloy’s testimony from an ECR compliance plan case which | think will
address your questions about the functionality of the environmental controls, along with a map of the state showing the
location of our generating stations. Please let me know if | can provide additional assistance. Allyson

Allyson K. Sturgeon

Senior Corporate Attorney

LG&E and KU Energy LLC

220 West Main Street

Louisville, Kentucky 40202

Phone: (502) 627-2088

Cell: (502) 489-0989

Fax: (502) 217-4995

allyson.sturgeon@lge-ku.com

This e-mail message is confidential, intended only for the named recipients(s) above and may contain information that is

privileged, attorney work product or exempt from disclosure under applicable law. If you have received this message in error,
please immediately notify the sender at 502-627-2088 and delete this e-mail message from your computer.

From: Howard, Dennis (KYOAG) [mailto:dennis.howard@ag.ky.gov]
Sent: Friday, November 05, 2010 12:04 PM

To: Sturgeon, Allyson

Cc: Bellar, Lonnie; Voyles, John

Subject: EPA Regulations

Allyson

Thank you and the rest of the LG&E/KU contingency very much for taking the time to speak with us yesterday. In
addition to the items which we requested during the meeting, | would like to beg upon you for the following. Do you
have a PowerPoint or other presentation which is more condensed and at a higher level? Specifically, while all the
information is very informative, | would like to have something that shows the number of people (all classes) served by
LG&E/KU as well as the anticipated impact on their utility bills (all classes).

Taken even further | would like the trickledown effect as best as we can surmise in general terms. On this point, how
does it translate to water bills, sewer bills, etc.? The answer might be possible by using either KAWC, LWC or MSD
with some assistance from them.

We know the impact is even greater from the above when we look at groceries, etc. but this may be most difficult to
extrapolate.

Ultimately | anticipate approaching the rest of the big five electricity suppliers in Kentucky for their information as well.
Of course, ideally, it would be nice to have one presentation from all of you, if possible.

To summarize, you have my attention and now | would like to have some more of yours please. If | can make
anything happen to lessen the impact on citizens’ costs, | need some assistance.

Thanks in advance.

LGE-KU-00006709



Dennis Howard, 11

Acting Director

Office of Rate Intervention

Office of the Attorney General

1024 Capital Center Drive, Suite 200
Frankfort, Kentucky 40601
502.696.5453
dennis.howard@ag.ky.gov
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Q. Please describe Project 18 in the LG&E 2006 Environmental Compliance Plan.

A Project 18 is comprised of the Air Quality Control System (“AQCS”) equipment
necessary to operate Trimble County Unit 2 within the environmental limitations as set
forth in the EPA Title V Operating Permit: V-02-043. Trimble County Unit 2 was
granted a CCN on November 1, 2005 in Case 2004-00507'. The proposed AQCS
equipment for the unit consists of a Selective Catalytic Reduction System (“SCR”), a Dry
Electrostatic Precipitator (“DESP”), a pulverized activated carbon (“PAC”) injection
system for mercury control, a hydrated lime injection system, a Pulse Jet Fabric Filter
(“PJFF”), a Limestone Forced Oxidation Wet Flue Gas Desulfurization System

(“WFGD”), and a Wet Electrostatic Precipitator (“WESP”). The following provides a

brief description of each component of the AQCS associated with Project 18:

Selective Catalytic Reduction System

The SCR is being installed to ensure compliance with NOy limitations. Situated
between the economizer outlet and the air pre-heater inlet, the SCR converts NOy and
ammonia to water and nitrogen. As part of the SCR project, low conversion catalyst and
sorbent injection technology will be installed to mitigate the high SO, to SO; conversion
problems associated with SCR operation

Drv Electrostatic Precipitator

! In the Matter of: Joint Application of Louisville Gas and Electric Company and Kentucky Utilities Company for a Certificate
of Public Convenience and Necessity, and a Site Compatibility Certificate, for the Expansion of the Trimble County
Generating Station
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The DESP is guaranteed to remove 90% of the particulate matter in the flue gas
stream. The DESP uses electrical current to charge particles contained in the flue gas by
passing them over discharge electrodes. The charged particles are then placed in an
electrostatic field that drives them to collection plates (or curtains). After an increment of
build-up, the collection surface plates are rapped to knock the particles into a hopper
below for final byproduct disposal.

Pulverized Activated Carbon Injection

An activated carbon injection system will be installed to ensure Trimble Co. Unit
2 meets the mercury emission permit limitations across a full range of specified fuels.
The PAC will be injected between the DESP and the PJFF. The PAC system is
guaranteed to remove 90% of the total mercury and meet the permitted mercury emission
limitation of 13 x 10 ® Lb/MWH.

Hyvdrated Lime Injection

Due to the range of fuels and operating parameters specified there are conditions
in which condensation of sulfur trioxide (SOs3y may occur in the PJFF. To address the
corrosion and operational issues related to sulfuric acid mist (H2SOyy in the PJFF and to
comply with relevant regulatory obligations a hydrated lime injection system will be
installed. The sorbent will be directly injected in the flue gas stream upstream of the
baghouse to chemically react with SO; and H,SO4 to produce filterable compounds
which are then efficiently collected in a baghouse.

Pulse Jet Fabric Filter

Trimble County Unit 2 will be supplied with one PJFF system to control

particulate matter and mercury emissions. The PJFF is comprised of two fields each
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containing six compartments. Each compartment contains 1,140 bags for a total of 13,680
bags in the PJFF. Flue gas with boiler fly ash, PAC and hydrated lime enter an inlet
plenum and is distributed to each of the individual compartments. Flue gas enters the
compartments and is evenly distributed via a baftle to the filter bag socks. The particle
laden flue gas flows through the sides of the filters (where the particles collect and form a
filter cake on the outside of the bags) and clean flue gas exits the top of the filter. In order
to clean the filters, a pulse of air is directed into the top of the filters, causing a pressure
change and dislodging the cake from the filter so that it falls into the collection hopper for
disposal. Each filter bag is supported on a wire cage, the bags and cages are
independently suspended from the top of each compartment.

There are numerous filter bag material alternatives for a baghouse. However, due
to the high sulfur content of the coal to be burned, a degradation resistant fabric filter
material will be required for this particular application.

The PJFF is designed and guaranteed for a filterable particulate matter emission
rate of 0.015 Ibs/mmBtu. This is tested at the outlet of the PJFF.

Wet Flue Gas Desulphurization

A WFGD system will be installed to ensure permitted sulfur dioxide emission
limitations are met. The WFGD is designed to remove 99% of the SO, in the flue gas
without the added costs of reaction enhancing chemicals. The WFGD is also effective in
removing particulate matter, fluorides and oxidized mercury.

The WFGD consists of one absorber tower with two dual flow trays designed to
treat 100% of the flue gas generated from the boiler. The absorber contains six limestone

slurry spray levels and is designed to achieve 99% SO, removal with five spray levels in
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service; the sixth spray level is a spare. The WFGD system is designed for 5.5 lbs
SO,/mmBtu loading and 99% SO, removal.

Wet Electrostatic Precipitator

A WESP will be installed to ensure compliance with permitted particulate matter
emission limitations. The WESP is designed to meet the permitted level of 0.0036
lbs/mmBtu of sulfuric acid at the stack. The WESP 1is also effective in removing many
types of particulates, including acid mist, oil and tar based condensed aerosols, filterable
particulates, and oxidized mercury.

A WESP charges particles in the flue gas by passing the particles over energized
electrodes. The electrostatically charged particles then flow through an electrostatic field
that drives them to oppositely charged collecting plates. The collection plates are
continuously irrigated by an overhead washing system to eliminate concerns relating to
contaminant build-up. The particle saturated water flows down the plates to the bottom of
the WESP and to the reaction tank of the WFGD system.

The WESP is anticipated to have a removal impact on all particulate matter, both
filterable and condensable. From the WESP, the flue gas flows to the stack and exits into
the atmosphere. At the stack, the guaranteed total (filterable and condensable) particulate

matter emission rate is 0.015 Ibs/mmBtu.
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From: Sturgeon, Allyson

To: '‘Spenard, David (KYOAG)'; Howard, Dennis (KYOAG); Cook, Larry (KYOAG)
CC: Bellar, Lonnie; Voyles, John; Conroy, Robert

Sent: 11/12/2010 11:32:36 AM

Subject: RE: EPA Regulations

Attachments: CCR Proposed Rule.pdf; EPA Emissions.pdf

Dennis, Larry and David —

Attached is a power point presentation that is at a little higher level with pictures to illustrate various points. This
presentation provides some high level cost impact information, without getting into specific rate impact projections by
class, because of the uncertainty of what the final regulations will look like. In addition, we don’t have any specific data
related to impact to water or sewer bills.

| am also attaching a link to the EPA cost estimates which relate to the Transport Rule as well as a copy of the EPA
cost estimates for the CCR rule. | hope this information helps. Thanks, Allyson

http://www.gpo.gov/fdsys/pka/FR-2010-08-02/pdf/2010-17007 .pdf#page=1

Allyson K. Sturgeon
Senior Corporate Attorney
LG&E and KU Energy LLC
220 West Main Street
Louisville, Kentucky 40202
Phone: (502) 627-2088
Cell: (502) 489-0989

Fax: (502) 217-4995

allyson.sturgeon®@lge-ku.com

This e-mail message is confidential, intended only for the named recipients(s) above and may contain information that is
privileged, attorney work product or exempt from disclosure under applicable law. [f you have received this message in error,
please immediately notify the sender at 502-627-2088 and delete this e-mail message from your computer.

From: Spenard, David (KYOAG) [mailto:david.spenard@ag.ky.gov]
Sent: Friday, November 05, 2010 4:25 PM

To: Sturgeon, Allyson; Howard, Dennis (KYOAG); Cook, Larry (KYOAG)
Cc: Bellar, Lonnie; Voyles, John; Conroy, Robert

Subject: RE: EPA Regulations

Allyson,
Good afternoon.

As part of its rule-making with regard to drinking water, the US EPA does estimate the costs
of implementing its rules. For example, with regard to the Disinfectants and Disinfection
Byproducts; Final Rule (16 December 1998) in which the EPA (in providing a summary of
costs under Stage 1 DBPR) estimated “Total Capital Costs” for implementing the rule (“All
systems”) at $2,323,292,000. (Federal Register, Vol. 63, No. 241/Wednesday, 16 December
1998, 69437) With the note that there are some groups that are not necessarily comfortable
with the EPA’s estimates (The Arsenic Rule, for example, has been a bit of a lightning rod),
has the EPA projected estimates for implementing the various rules that we covered
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yesterday? (And the obvious follow-up, if yes, what do the numbers look like?)
Cordially,

David

From: Sturgeon, Allyson [mailto:Allyson.Sturgeon@Ige-ku.com]

Sent: Friday, November 05, 2010 3:16 PM

To: Howard, Dennis (KYOAG); Spenard, David (KYOAG); Cook, Larry (KYOAG)
Cc: Bellar, Lonnie; Voyles, John; Conroy, Robert

Subject: RE: EPA Regulations

Thanks Dennis. I'll get together with some folks around here and see what we can do. In response to your requests
yesterday, | am attaching a portion of John Malloy’s testimony from an ECR compliance plan case which | think will
address your questions about the functionality of the environmental controls, along with a map of the state showing the
location of our generating stations. Please let me know if | can provide additional assistance. Allyson

Allyson K. Sturgeon

Senior Corporate Attorney

LG&E and KU Energy LLC

220 West Main Street

Louisville, Kentucky 40202

Phone: (502) 627-2088

Cell: (502) 489-0989

Fax: (502) 217-4995

allyson.sturgeon@lge-ku.com

This e-mail message is confidential, intended only for the named recipients(s) above and may contain information that is
privileged, attorney work product or exempt from disclosure under applicable law. If you have received this message in error,
please immediately notify the sender at 502-627-2088 and delete this e-mail message from your computer.

From: Howard, Dennis (KYOAG) [mailto:dennis.howard@ag.ky.gov]
Sent: Friday, November 05, 2010 12:04 PM

To: Sturgeon, Allyson

Cc: Bellar, Lonnie; Voyles, John

Subject: EPA Regulations

Allyson

Thank you and the rest of the LG&E/KU contingency very much for taking the time to speak with us yesterday. In
addition to the items which we requested during the meeting, | would like to beg upon you for the following. Do you
have a PowerPoint or other presentation which is more condensed and at a higher level? Specifically, while all the
information is very informative, | would like to have something that shows the number of people (all classes) served by
LG&E/KU as well as the anticipated impact on their utility bills (all classes).

Taken even further | would like the trickledown effect as best as we can surmise in general terms. On this point, how
does it translate to water bills, sewer bills, etc.? The answer might be possible by using either KAWC, LWC or MSD
with some assistance from them.

We know the impact is even greater from the above when we look at groceries, etc. but this may be most difficult to
extrapolate.

Ultimately | anticipate approaching the rest of the big five electricity suppliers in Kentucky for their information as well.
Of course, ideally, it would be nice to have one presentation from all of you, if possible.
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To summarize, you have my attention and now | would like to have some more of yours please. If | can make
anything happen to lessen the impact on citizens’ costs, | need some assistance.

Thanks in advance.

Dennis Howard, 11

Acting Director

Office of Rate Intervention

Office of the Attorney General

1024 Capital Center Drive, Suite 200
Frankfort, Kentucky 40601
502.696.5453
dennis.howard@ag.ky.gov

NOTE: The extension for all E.ON U.S. e-mail addresses has changed from @eon-us.com to @lge-ku.com. Please
update your address book accordingly.

The information contained in this transmission is intended only for the person or entity to which it is directly
addressed or copied. It may contain material of confidential and/or private nature. Any review, retransmission,
dissemination or other use of, or taking of any action in reliance upon, this information by persons or entities
other than the intended recipient is not allowed. If you received this message and the information contained
therein by error, please contact the sender and delete the material from your/any storage medium.
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Federal Register/Vol. 75, No. 118/ Monday, June 21, 2010/ Proposed Rules

ENVIRONMENTAL PROTECTION
AGENCY

40 CFR Parts 257, 261, 264, 265, 268,
271 and 302

[EPA-HQ-RCRA-2009-0640; FRL-9149-4]
RIN-2050-AE81

Hazardous and Solid Waste
Management System; Identification
and Listing of Special Wastes;
Disposal of Coal Combustion
Residuals From Electric Utilities

AGENCY: Environmental Protection
Agency (EPA).
ACTION: Proposed rule.

SUMMARY: The Environmental Protection
Agency (EPA or Agency) is proposing to
regulate for the first time, coal
combustion residuals (CCRs) under the
Resource Conservation and Recovery
Act (RCRA) to address the risks from the
disposal of CCRs generated from the
combustion of coal at electric utilities
and independent power producers.
However, the Agency is considering two
options in this proposal and, thus, is
proposing two alternative regulations.
Under the first proposal, EPA would
reverse its August 1993 and May 2000
Bevill Regulatory Determinations
regarding coal combustion residuals
(CCRs) and list these residuals as special
wastes subject to regulation under
subtitle C of RCRA, when they are
destined for disposal in landfills or
surface impoundments. Under the
second proposal, EPA would leave the
Bevill determination in place and
regulate disposal of such materials
under subtitle D of RCRA by issuing
national minimum criteria. Under both
alternatives EPA is proposing to
eslablish dam salely requirementls Lo
address the structural integrity of
surface impoundments to prevent
catastrophic releases.

EPA is not proposing to change the
May 2000 Regulatory Determination for
beneficially used CCRs, which are
currently exempt from the hazardous
waste regulations under Section
3001(b)(3)(A) of RCRA. However, EPA is
clarifying this determination and
seeking comment on potential
refinements for certain beneficial uses.
EPA is also not proposing to address the
placement of CCRs in mines, or non-
minefill uses of CCRs at coal mine sites
in this action.

DATES: Comments must be received on
or before September 20, 2010. EPA will
provide an opportunity for a public
hearing on the rule upon request.
Requests for a public meeting should be
submitted to EPA’s Office of Resource

Conservation and Recovery by July 21,
2010. See the FOR FURTHER INFORMATION
CONTACT section for contact information.
Should EPA receive requests for public
meetings within this timeframe, EPA
will publish a document in the Federal
Register providing the details of such
meetings.

ADDRESSES: Submit your comments,
identificd by Docket ID No. EPA-HQ-
RCRA-2009-0640, by one of the
following methods:

o http://www.regulations.gov: Follow
the on-line instructions for submitting
comments.

e E-mail: Comments may be sent by
electronic mail (e-mail) to rcra-
docket@epa.gov, Attention Docket ID
No. EPA-HQ-RCRA-2009-0640. In
contrast to EPA’s electronic public
docket, EPA’s c-mail system is not an
“anonymous access” system. If you send
an e-mail comment directly to the
Docket without going through EPA’s
electronic public docket, EPA’s e-mail
system automatically captures your e-
mail address. E-mail addresses that arc
automatically captured by EPA’s e-mail
system are included as part of the
comment that is placed in the official
public docket, and made available in
LEPA’s electronic public docket.

e Fax: Comments may be faxed to
202-566-0272; Attention Docket ID No.
EPA-HQ-RCRA-2009-0640.

e Mail: Send your comments to the
Hazardous Waste Management System;
Identification and Listing of Special
Wastes; Disposal of Coal Combustion
Residuals From Electric Utilities Docket,
Attention Docket ID No., EPA-HQ-
RCRA-2009-0640, Environmental
Protection Agency, Mailcode: 5305T,
1200 Pennsylvania Ave.,, NW.,
Washington, DC 20460. Please include a
total of two copies.

e Hand Delivery: Deliver two copies
of your commenls lo lhe Hazardous
Waste Management System;
Identification and Listing of Special
Wastes; Disposal of Coal Combustion
Residuals From Electric Utilities Docket,
Attention Docket ID No., EPA-HQ-
RCRA-2009-0640, EPA/DC, EPA Wesl,
Room 3334, 1301 Constitution Ave.,
NW., Washington, DC 20460. Such
deliveries are only accepted during the
Docket’s normal hours of operation, and
special arrangements should be made
for deliveries of boxed information.

Instructions: Direct your comments to
Docket ID No. EPA-HQ-RCRA-2009-
0640. EPA’s policy is that all comments
received will be included in the public
docket without change and may be
made available online at http.//
www.regulations.gov, including any
personal information provided, unless

the comment includes information
claimed to be Confidential Business
Information (CBI) or other information
whose disclosure is restricted by statute.
Do nol submil informalion thal you
consider to be CBI or otherwise
protected through http.//
www.regulations.gov or e-mail. The
http://www.regulations.gov Web site is
an “anonymous access”’ system, which
means EPA will not know your identity
or contact information unless you
provide it in the body of your comment.
If you send an e-mail comment directly
to EPA without going through http://
www.regulations.gov, your e-mail
address will be automatically captured
and included as part of the comment
that is placed in the public docket and
made available on the Inlernel. If you
submit an electronic comment, EPA
recommends that you include your
name and other contact information in
the body of your comment and with any
disk or CD-ROM you submit. Tf EPA
cannot read your comment due to
lechnical difficulties and cannol conlacl
you for clarification, EPA may not be
able to consider your comment.
Electronic files should avoid the use of
special characters, any form of
encryption, and be free of any defects or
viruses. For additional information
about EPA’s public docket, visit the EPA
Docket Center homepage at http://
www.epa.gov/epahome/dockets.htm.
For additional instructions on
submitting comments, go to the
SUPPLEMENTARY INFORMATION section of
this document.

Docket: All documents in the docket
are listed in the http://
www.regulations.gov index. Although
listed in the index, some information is
not publicly available, e.g., CBI or other
information whose disclosure is
restricted by statute. Certain other
material, such as copyrighted material,
will be publicly available only in hard
copy. Publicly available docket
malerials are available either
electronically in http://
www.regulations.gov or in hard copy at
the Hazardous Waste Management
System; Identification and Listing of
Special Wastes; Disposal of Coal
Combustion Residuals From Electric
Utilities Docket, EPA/DC, EPA West,
Room 3334, 1301 Constitution Ave.,
NW., Washington, DC 20460. This
Docket Facility is open from 8:30 a.m.
to 4:30 p.m., Monday through Friday,
excluding legal holidays. The Docket
telephone number is (202) 566—-0270.
The Public Reading Room is open from
8:30 a.m. to 4:30 p.m., Monday through
Friday, excluding legal holidays. The
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telephone number for the Public
Reading Room is (202) 566—1744.
FOR FURTHER INFORMATION CONTACT:
Alexander Livnat, Office of Resource
Conservation and Recovery,
Environmental Protection Agency,
5304P; telephone number: (703) 308—
7251; fax number: (703) 605—-0595; e-
mail address: livnat.alexander@epa.gov,
or Steve Souders, Office of Resource
Conservation and Recovery,
Environmental Protection Agency,
5304P; telephone number: (703) 308—
8431; fax number: (703) 605-0595; e-
mail address: souders.steve@epa.gov.
For technical information on the
CERCLA aspects of this rule, contact
Lynn Beasley, Office of Emergency
Management, Regulation and Policy
Development Division (5104A), U.S.
Environmental Protection Agency, 1200
Pennsylvania Avenue, NW.,
Washington, DC 20460, [E-mail address
and telephone number:
Beasley.lynn@epa.gov (202-564-1965).]
For more informalion on Lhis
rulemaking please visit http.//
www.epa.gov/epawaste/nonhaz/
industrial/special/fossil/index.htm.
SUPPLEMENTARY INFORMATION:

A. Does this action apply to me?

The proposed rule would apply to all
coal combustion residuals (CCRs)
generated by electric utilities and
independent power producers.
However, lhis proposed rule does nol
address the placement of CCRs in
minefills. The U. S. Department of
Interior (DOI) and EPA will address the
management of CCRs in minefills in a
separate regulatory action(s), consistent
wilh the approach recommended by Lhe
National Academy of Sciences,
recognizing the expertise of DOI's Office
of Surface Mining Reclamation and
Enforcement in this area.! Tn addition,
under either alternative proposal, EPA
is not proposing to affect the current
status of coal combustion residuals that
are beneficially used.2 (See section IV.
D for turther details on proposed
clarifications of beneficial use.) CCRs
from non-utility boilers burning coal are
not included within today’s proposed
rule. EPA will decide on an appropriate

1The Natianal Research Council (NRCG)
Committee on Mine Placement of Coal Combustion
Wastes stated: “The committee believes that OSM
and its SMCRA state partners should take the lead
in developing new national standards for CCR use
in mines because the framework is in place to deal
with mine-related issues.” National Academy of
Sciences. Managing Coal Combustion Residues in
Mines; The National Academies Press, Washington,
DC, 2006.

2'lhe NRC committee recommended “that
sccondary uses of CCRs that pose minimal risks to
human health and the environment be strongly
encouraged.” Ibid.

action for these wastes after completing
this rulemaking effort.

The proposed rule may affect the
following entities: electric utility
facilities and independent power
producers that fall under the North
American Industry Classification
System (NAICS) code 221112, and
hazardous waste treatment and disposal
facilitics that fall under NAICS codc
562211. The industry sector(s)
identified above may not be exhaustive;
other types of entities not listed could
also be affected. The Agency’s aim is to
provide a guide for readers regarding
those entities that potentially could be
affected by this action. To determine
whether your facility, company,
business, organization, etc., is affected
by this action, you should refer to the
applicability criteria contained in
section IV of this preamble. If you have
any questions regarding the
applicability of this action to a
particular entity, consult the person
listed in the preceding FOR FURTHER
INFORMATION CONTACT section.

B. What should I consider as I prepare
my comments for EPA?

1. Submitting confidential business
information (CBI). Do not submit
information that you consider to be CBI
through http.//www.regulations.gov or
by e-mail. Send or deliver information
identified as CBI only to the following
address: RCRA CBI Document Control
Officer, Office of Resource Conservation
and Recovery (5305P), U.S. EPA, 1200
Pennsylvania Avenue, NW., Washington
DC 20460, Attention Docket No, EPA—
HQ-RCRA-2009-0640. You may claim
information that you submit to EPA as
CBI by marking any part or all of the
information as CBI (if you submit CBI
on a disk or CD ROM, mark the outside
of the disk or CD ROM as CBI and then
identify electronically within the disk or
CD ROM the specific information that is
claimed as CBI). Information so marked
will not be disclosed, except in
accordance with the procedures set
forth in 40 CFR part 2. In addition to
one complete version of the comment
thal includes informalion claimed as
CBI, a copy of the comment that does
not contain the information claimed as
CBI must be submitted for inclusion in
the public docket. If you submit the
copy that does not contain CBI on disk
or CD ROM, mark the outside of the disk
or CD ROM clearly that it does not
contain CBI. Information not marked as
CBI will be included in the public
docket and EPA’s electronic public
docket without prior notice. If you have
questions about CBI or the procedures
for claiming CBI, please contact: LaShan
Haynes, Office of Resource Conservation

and Recovery (5305P), U.S.
Environmental Protection Agency, 1200
Pennsylvania Avenue, NW., Washington
DC 20460-0002, telephone (703) 605—
0516, e-mail address
haynes.lashan@cpa.gov.

2. Tips for Preparing Your Comments.
When submitting comments, remember
to:

¢ Identify the rulemaking by docket
number and other identifying
information (subject heading, Federal
Register date and page number).

e Follow direclions—The Agency
may ask you to respond to specific
questions or organize comments by
referencing a Code of Federal
Regulations (CFR) part or section
number.

¢ Explain why you agree or disagree,
suggost alternatives, and substitute
language for your requested changes,
and explain your interest in the issue
you are attempting to address.

¢ Describe any assumptions and
provide any technical information and/
or data that you used.

¢ If you estimate potential costs or
burdens, explain how you arrived at
your estimate in sufficient detail to
allow for it to be reproduced.

e Provide specific examples to
illustrate your concerns, and suggest
alternatives.

¢ Explain your views as clearly as
possible.

¢ Make sure to submit your
comments by the comment period
deadline identified.

3. Docket Copying Costs. The first
100-copied pages are free. Thereafter,
the charge for making copies of Docket
materials is 15 cents per page.

C. Definitions, Abbreviations and
Acronyms Used in This Preamble (Note:
Any term used in this proposed
rulemaking that is not defined in this
section will either have its normal
dictionary meaning, or is defined in 40
CFR 260.10.)

Acre-foot means the volume of one
acre of surface area to a depth of one
foot.

Beneficial Use of Coal Combustion
Products (CCPs) means the use of CCPs
that provides a functional benefit;
replaces the use of an alternative
material, conserving natural resources
that would otherwise need to be
obtained through practices such as
extraction; and meets relevant product
specifications and regulatory standards
(where these are available). CCPs that
are used in excess quantities (e.g., the
field-applications of FGD gypsum in
amounts that exceed scientifically-
supported quantities required for
enhancing soil properties and/or crop
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yields), placed as fill in sand and gravel
pits, or used in large scale fill projects,
such as for restructuring the landscape,
are excluded from Lhis definilion.

Boiler slag means the molten bottom
ash collected at the base of slag tap and
cyclone type furnaces that is quenched
with water. It is made up of hard, black,
angular particles that have a smooth,
glassy appcarance.

Bottom ash means the agglomerated,
angular ash particles, formed in
pulverized coal [urnaces Lhal are loo
large to be carried in the flue gases and
collect on the furnace walls or fall
through open grates to an ash hopper at
the bottom of the furnace.

CCR Land(fill means a disposal [acilily
or part of a facility where CCRs are
placed in or on land and which is not
a land treatment facility, a surface
impoundment, an underground
injection well, a salt dome formation, a
salt bed formation, an underground
mine, a cave, or a corrective action
management unit. For purposes of this
proposed rule, landfills also include
piles, sand and gravel pits, quarries,
and/or large scale fill operations. Sites
that are excavated so that more coal ash
can be uscd as fill arc also considered
CCR landfills.

CCR Surface Impoundment or
impoundment means a facility or part of
a facility which is a natural topographic
depression, man-made excavation, or
diked area formed primarily of earthen
materials (although it may be lined with
man-made materials), which is designed
to hold an accumulation of CCRs
containing free liquids, and which is not
an injection well. Examples of CCR
surface impoundments are holding,
storage, settling, and aeration pits,
ponds, and lagoons. CCR surface
impoundments are used to receive CCRs
that have been sluiced (flushed or
mixed with water to facilitate
movement), or wastes from wet air
pollution control devices, often in
addition to other solid wastes.

Cenospheres are lightweight, inert,
hollow spheres compriscd largely of
silica and alumina glass.

Coal Combustion Products (CCPs)
means fly ash, bottom ash, boiler slag,
or flue gas desulfurization materials,
that arc beneficially uscd.

Coal Combustion Residuals (CCRs)
means fly ash, bottom ash, boiler slag,
and flue gas desulfurization materials
destined for disposal. CCRs are also
known as coal combustion wastcs
(CCWs) and fossil fuel combustion
(FFC) wastes, when destined for
disposal.

Electric Power Sector (Electric
Utilities and Independent Power
Producers) means that sector of the

power generating industry that
comprises electricity-only and
combined-heat-and-power (CHP) plants
whose primary business is to sell
electricity, or electricity and heat, to the
public.

Existing CCR Landfill means a landfill
which was in operation or for which
construction commenced prior to the
effective date of the final rule. A CCR
landfill has commenced construction if
the owner or operator has obtained the
Federal, State and local approvals or
permits necessary to begin physical
construction; and either

(1) A continuous on-site, physical
construction program has begun; or

(2) The owner or operator has entered
into contractual obligations—which
cannot be cancelled or modified without
substantial loss—for physical
construction of the CCR landfill to be
completed within a reasonable time.

Existing CCR Surface Impoundment
means a surface impoundment which
was in operalion or for which
construction commenced prior to the
cffoctive date of the final rule. A CCR
surface impoundment has commenced
construction if the owner or operator
has obtained the Federal, State and local
approvals or permils necessary Lo begin
physical construction; and either

(1) A continuous on-site, physical
construction program has begun; or

(2) The owner or operator has entered
into contractual obligations—which can
not be cancelled or modified without
substantial loss—for physical
construction of the CCR surface
impoundment to be completed within a
reasonable time.

Flue Gas Desulfurization (FGD)
material means the material produced
through a process used to reduce sulfur
dioxide (SO.) emissions from the
exhaust gas system of a coal-fired boiler.
The physical nature of these materials
varies from a wet sludge to a dry
powdered material, depending on the
process, and their composition
comprises either sulfites, sulfates or a
mixture thereof.

Fly ash means the very fine globular
particles of silica glass which is a
product of burning finely ground coal in
a boiler to produce electricity, and is
removed from the plant exhaust gases
by air emission control devices.

Hazard potential means lhe possible
adverse incremental consequences that
result from the release of water or stored
contents due to failure of a dam (or
impoundment) or mis-operation of the
dam or appurtenances.?

3 The Hazard Potential Classification System for
Dams was developed by the U.S. Army Corps of
Engineers for the National Inventory of Dams (see

High hazard potential surface
impoundment means a surface
impoundment where failure or mis-
operalion will probably cause loss of
human life.

Significant hazard potential surface
impoundment means a surface
impoundment where failure or mis-
operation results in no probable loss of
human lifc, but can causc cconomic
loss, environment damage, disruption of
lifeline facilities, or impact other
CONCerns.

Low hazard potential surface
impoundment means a surface
impoundment where failure or mis-
operation results in no probable loss of
human life and low economic and/or
environmental losses. Losses are
principally limited to the surface
impoundment owner’s property.

Less than low hazard potential
surface impoundment means a surface
impoundment not meeting the
definitions for High, Significant, or Low
Hazard Potential.

Independent registered professional
engineer or hydrologist means a scientist
or engineer who is not an employee of
the owner or opcerator of a CCR landfill
or surface impoundment who has
received a baccalaureate or post-
graduate degree in the natural sciences
or engineering and has sufficient
training and experience in groundwater
hydrology and related ficlds as may be
demonstrated by state registration,
professional certifications, or
completion of accredited university
programs lhal enable (hal individual lo
make sound professional judgments
regarding groundwater monitoring,
contaminant fate and transport, and
corrective action.

Laleral expansion means a horizonlal
expansion of the waste boundaries of an
existing CCR landfill, or existing CCR
surface impoundment made after the
effective date of the final rule.

Maximum Contaminant Level (MCL)
means the highest level of a
contaminant that is allowed in drinking
water under the Safe Drinking Water
Act (SDWA). MCLs are set as close to
the MCL goals as feasible using the best
available lrealmenl lechnology and
taking cost into consideration. MCLs are
enforceable standards for drinking
water.

Minefill means a project involving the
placemenl ol CCRs in coal mine voids
for use as fill, grouting, subsidence
control, capping, mine sealing, and

https://rsgis.crrel.usace.army.mil/apex/
fPp=397:1:913698079375545). Hazard potential
ratings do not provide an estimate of the probability
of failure or mis-operation, but rather what the
consequences of such a failure or mis-operation
would be.
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treating acid mine drainage, whether for
purposes of disposal or for beneficial
use, such as mine reclamation.

Natural water table means the natural
level at which water stands in a shallow
well open along its length and
penetrating the surficial deposits just
deeply enough to encounter standing
water at the bottom. This level is
uninfluenced by groundwater pumping
or other engineered activities.

Organosilanes are organic compounds
conlaining al leasl one carbon Lo silicon
bond, and are typically used to promote
adhesion.

Potential damage case means those
cases with documented MCL
exceedances thal were measured in
ground water beneath or close to the
waste source. In these cases, while the
association with CCRs has been
established, the documented
exceedances had not been demonstrated
at a sufficient distance from the waste
management unit to indicate that waste
constituents had migrated to the extent
that they could cause human health
concerns.

Pozzolanic material means primarily
vitreous siliceous materials, such as
many types of CCRs that, when
combined with calcium hydroxide and
in the presence of water, exhibit
cementitious properties.

Proven damage case means those
cases with (i) Documented exceedances
of primary maximum contaminant
levels (MCLs) or other health-based
standards measured in ground water at
sufficient distance from the waste
management unit to indicate that
hazardous constituents have migrated to
the extent that they could cause human
health concerns, and/or (ii) where a
scientific study provides documented
evidence of another type of damage to
human health or the environment (e.g.,
ecological damage), and/or (iii) where
there has been an administrative ruling
or court decision with an explicit
finding of specific damage to human
health or the environment. In cases of
co-management of CCRs with other
industrial waste types, CCRs must be
clearly implicated in the reported
damage.

Sand and gravel pit, and/or quarry
means an excavation for the commercial
extraction of aggregate for use in
construction projects. CCRs have
historically been used to fill sand and
gravel pits and quarries. CCRs are not
known to be used to fill metal mincs.

Secondary Drinking Water Standards
are non-enforceable federal guidelines
regarding cosmetic effects (such as tooth
or skin discoloration) or aesthetic effects
(such as taste, odor, or color) of drinking
water.

Special Wastes means any of the
following wastes that are managed
under the modified subtitle C
requirements: CCRs destined for
disposal.

Surface Water means all water
naturally open to the atmosphere
(rivers, lakes, reservoirs, ponds, streams,
impoundments, seas, estuaries, etc.).

Uniquely associated wastes means
low-volume wasles olther than Lhose
defined as CCRs that are related to the
coal combustion process. Examples of
uniquely associated wastes are
precipitation runoff from coal storage
piles at the electric utility, waste coal or
coal mill rejects lhal are nol of sullicient
quality to burn as a fuel, and wastes
from clecaning boilers uscd to generate
steam.

CCPs Coal Combustion Products

CCRs Coal Combustion Residuals

CFR  Code of Federal Regulations

CERCLA Comprehensive Environmental
Response, Compensation, and Liability Act

EPA U.S. Environmental Protection Agency

EPCRA Emergency Planning and
Community Right-to-Know Act

MCL Maximum Contaminant Level

m/L  milligrams per liter

NPDES National Pollutant Discharge
Elimination System

NRC National Response Center

PDWS Primary Drinking Water Standard

OSM Office of Surface Mining Reclamation
and Enforcement, U.S. Department of the
Interior

RCRA Resource Conservation and Recovery
Act (42 USCA 6901)

RQ Reportable Quantity

SDWS  Secondary Drinking Waler Slandard

SMCRA  Surface Mining Gontrol and
Reclamation Act

ug/L micrograms per liter

WQC Federal water quality criteria

D. The Contents of This Preamble Are
Listed in the Following Outline

L. Background
A. Why is EPA proposing two options?
1. Basis of Why EPA Is Proceeding With
Today's Co-Proposals
2. Brief Description of ‘I'oday’s Co-
Proposals
. Summary of Estimated Regulatory Costs
and Benefits
What is the statutory authority for this
action?
Regulation of Wastes Under RCRA
Subtitle G
Regulation of Solid Wastes Under RCRA
Subtitle D
Summary of the 1993 and 2000
Regulatory Determinations
What are CCRs?
Chemical Constituents in CCRs
Recent EPA Research on Constituent
Leaching From CCRs
G. Current Fedceral Regulations or
Standards Applicable to the Placement
ol CCRs in Landlills and Surlace
Impoundments

W

5B 0w
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II. New Information on the Placement ot
CCRs in Landfills and Surface
Impoundments

A. New Developments Since the May 2000
Regulatory Determination

B. CCR Risk Assessment

C. Damage Cases
III. Overview and Summary of the Bevill

Regulatory Determination and the
Proposed Subtitle G and Subtitle D
Regulatory Options

A. Summary of Subtitle C Proposal

B. Summary of Subtitle D Proposal
IV. Bevill Regulatory Determination Relating

to CCRs From Electric Utilities

A. Basis for Reconsideration of May 2000
Regulatory Determination

B. RCRA Section 8002(n) Study Factors
Environmental Benefits

C. Preliminary Bevill Conclusions and
Impact of Reconsideration

D. EPA Is Not Reconsidering the
Regulatory Determination Regarding
Beneficial Use

1. Why is EPA not proposing to change the
determination that CCRs that are
beneficially used do not warrant federal
regulation?

2. What constitutes beneficial use?

3. Disposal of CCRs in Sand and Gravel
Pits and Large Scale Fill Operations Is
Not Considered a Beneficial Use

4. Issues Associated With Unencapsulated
Beneficial Uses

E. Placement of CCRs in Minefilling
Opcrations

K. EPA Is Not Proposing 'I'o Revise the
Bevill Delerminalion for CCRs Generaled
by Non-Utilities

V. Co-Proposed Listing of CCRs as a Special
Waste Under RCRA Subtitle C and
Special Requirements for Disposal of
CCRs Generated by Electric Utilities

A. What is the basis for listing CCRs as a
special waste?

1. Criteria for Listing GCRs as a Special
Waste and Background on 2010 Risk
Assessment
Background on EPA’s 2010 Risk
Assessment
Human Health Risks
Ecological Risks
. Considcration of Individual Listing

Criteria
Toxicily—Faclor (i)

. Concentration of Constituents in
Waste—Factor (ii)

. Migration, Persistence, Degradation, and
Bioaccumulation—Factors (iii), (iv), (v),
and (vi)

. Plausible Types of Mismanagement,
Quantities of the Waste Generated,
Nature and Severity of Effects From
Mismanagement—TI'actors (vii), (viii) and
(ix)

. Action Taken by Other Governmental
Agencies or Regulatory Programs Based
on the Health or Environmental Hazard
Posed by the Waste or Waste
Constituent—Factor (x)

6. Other Factors—Factor (xi)

VI Summary of the Co-Proposed Sublille C
Regulations

A. Special Waste Listing

B. Proposed Special Requirements for
CCRs
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1. Modification ot Technical Standards
Under 3004(x)

i. Modification of CCR Landfills and
Surface Impoundments From the Section
3004(o) Liner and Leak Detection
Requirements

ii. Fugitive Dust Controls

iii. Special Requirements for Stability of
CCR Surface Impoundments

iv. Wet-Handling of CCRs, Closure, and
Interim Status for Surface
Impoundments

v. Proposed Land Disposal Restrictions

2. Proposed Treatment Standards for Non-
Wastewaters (Dry CCRs)

3. Proposed Treatment Standards for
Wastewaters (Wet-Handled CCRs)

4. Effective Date of the LDR Prohibitions

C. Applicability of Subtitle C Regulations

D. CERCLA Designation and Reportable
Quantities

1. Reporting Requirements

2. Basis for RQs and Adjustments

3. Application of the CERCLA Mixture
Rule to Listed CCR

4. Correction of Table of Maximum
Observed Constituent Concentrations
Identified by EPA

E. Listing of CCR as Special Wastes To
Address Perceived Stigma Issue

VIL. How would the proposed subtitle C
requirements be implemented?

A. Effective Dates

B. What are the requirements with which
facilities must comply?

1. Generators and Transporters

2. Treatment, Storage, and Disposal
Facilities (TSDs)

C. RCRA Scction 3010 Notification

1). Permit Requirements

1. Facilities Newly Subject to RCRA Permit
Requirements

2. Existing Interim Status Facilities

3. Permitted I'acilities

E. Requirements in 40 CFR Parts 264 and
265

VIIL Impacts of a Subtitle C Rule on State
Authorization

A. Applicabilily of the Rule in Authorized
States

B. Effect on State Authorization

IX. Summary of the Co-Proposal Regulating
CCRs Under Subtitle D Regulations

A. Overview and General Issues

1. Regulatory Approach

2. Notitications

B. Seclion-by-Seclion Disc

Subtitle D Criteria
Proposed Modifications to Part 257,

Subpart A

. General Provisions

. Definitions

. Location Restrictions

Design Requirements

. Operating Requirements

. Cround Water Monitoring/Corrective
Action

8. Closure and Post-Closure Care

9. Financial Assurance

10. Off-Site Disposal

11. Alternative RCRA Subtitle D
Approaches

X. How would the proposed subtitle D
regulations be implemented?

A. Effective Dates

B. Implementation and Enforcement of
Subtitle D Requirements

ssion ol RCRA

=
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XI. Tmpact of a Subtitle D Regulation on State
Programs
XII Impacts of the Proposed Regulatory
Alternatives
A. What are the economic impacts of the
proposed regulatory alternatives?
B Benefits Not Quantified in the RIA
1. Non-Quantified Plant and Wildlife
Protection Benetits
2. Non-Quantified Surface Water
Protection Benefits
. Non-Quantified Ambient Air Protection
Benefits
C. Comparison of Costs to Benefits for the
Regulatory Alternatives
D. What are the potential environmental
and public health impacts ot the
proposed regulatory alternatives?
1. Environmental and Public Health
Impacts Fstimated in the RTA
2. Environmental and Public Health
Impacts Not Estimated in the RIA
XIII. Other Alternatives EPA Considered
XIV. Is the EPA soliciting comments on
specific issues?
XV. Executive Orders and Laws Addressed in
This Action
A. Executive Order 12866: Regulatory
Planning and Review
B. Paperwork Reduction Act
C. Regulatory Flexibility Act
D. Unfunded Mandates Reform Act
E. Executive Order 13132: Federalism
F. Executive Order 13175: Gonsultation
and Coordination With Indian Tribal
Governments
G. Execulive Order 13045: Proleclion ol
Children From Environmental Health &
Safety Risks
H. Executive Order 13211: Actions That
Significantly Affect Energy Supply,
Distribution, or Use
1. National Technology Transfer and
Advancement Act
J. Executive Order 12898: Federal Actions
To Address Environmental Justice in
Minority Populations and Low-Income
Populations
APPENDIX to the Preamble: Documented
Damages From CCR Management
Practices

w

I. Background
A. Why is EPA proposing two options?

1. Basis of Why EPA Is Proceeding With
Today’s Co-Proposals

EPA is revisiting its regulatory
determination for CCRs under the Bevill
amendment. This decision is driven in
part by the failure of a surface
impoundment retaining wall in
Kingston, TN in December 2009.
Deciding upon the appropriate course of
action to address over 100 million tons
per year of CCRs is an extremely
important step. In developing this
proposal, EPA conducted considerable
data gathering and analysis. While the
public was able to comment on
significant portions of our analyses in
August 2007, as part of a Notice of Data
Availability, there are differing views
regarding the meaning of EPA’s

information and what course of action
EPA should take. In part, the differing
views are fueled by the complex data,
analyses, legislation, implications of
available options, possible unintended
conscquences, and a decision process,
all of which pose considerations that
could justify EPA selecting a RCRA
subtitle C approach or selecting a RCRA
sublille D approach.

Deciding whether or not to maintain
the Bevill exemption for CCRs, entails
an evaluation of the eight RCRA Section
8002(n) study factors:

¢ Source and volumes of CCRs
generaled per year

¢ DPresent disposal and utilization
practices

¢ Potential danger, it any, to human
health and the environment from the
disposal and reuse of CCRs

e Documenled cases in which danger
to human health or the environment
from surface runoff or leachate has been
proved

¢ Alternatives to current disposal
methods

¢ The cost of such alternatives

¢ The impact of the alternatives on
the use of coal and other natural
resources

¢ The current and potential
utilization of CCRs
Ultimately, the approach selected will
need to ensure that catastrophic releases
such as occurred al lhe Tennessee
Valley Authority’s (TVA’s) Kingston,
Tennessee facility do not occur and that
other types of damage cases associated
with CCR surface impoundments and
landfills are prevented. Thus, this
process requires EPA to balance the
eight factors, which ultimately rests on
a policy judgment. This is further
complicated in this case because the
facts identified under each of the
individual factors are even subject to
widely varying perspectives. For
example, in considering the alternatives
to current disposal methods, some claim
that RCRA subtitle C would
significantly lessen beneficial use while
others see beneficial use expanding as
disposal becomes more costly; some see
damage cases as substantial, while
others note very few incidences of
significant off-site contamination.

Given the inherently discretionary
nature of the decision, the complexities
of the scientific analyses, and the
controversy of the issue, EPA wants to
ensure that the ultimate decision is
based on the best available data, and is
taken with the fullest possible extent of
public input. As discussed in section IV
in greater detail, there are a number of
issues on which additional or more
recent information would be useful in
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allowing the Agency to reach a final
decision. In the absence of this
information, EPA has not yet reached a
conclusion as lo how lo slrike the
appropriate balance among these eight
factors and so is presenting two
proposals for federal regulation of CCRs.

As EPA weighs the eight Bevill study
factors to reach our ultimate decision,
EPA will be guided by the following
principles, which are reflected in the
discussions throughout this preamble.
The first is that EPA’s actions must
ultimately be protective of human
health and the environment. Second,
any decision must be based on sound
science. Finally, in conducting this
rulemaking, EPA wants to ensure that
our decision processes are transparent
and encourage the greatest degree of
public participation. Consequently, to
further the public’s understanding and
ability to comment on all the issues
facing the Agency, within this proposal,
EPA identifies a series of scientific,
cconomic, and materials management
issues on which we are seeking
comment from the public to strengthen
our knowledge of the impact of EPA’s
decision.

There are three key areas of analyses
where EPA is seeking comment: The
extent of existing damage cases, the
extent of the risks posed by the
mismanagement of CCRs, and the
adequacy of State programs to ensure
proper management of CCRs (e.g., is
groundwater monitoring required of
CCR landfills and surface
impoundments). Since the 2007 NODA,
EPA received new reports from industry
and environmental and citizen groups
regarding damage cases. Industry
provided information indicating that
many of EPA’s lisled proven damage
cases do not meet EPA’s criteria for a
damage case to be proven.
Environmental and citizen groups, on
the other hand, reported that there are
additional damage cases of which EPA
is unaware. EPA’s analysis, as well as
the additional information from
industry and environmental and citizen
groups, which is in the docket for this
proposal, needs to undergo public
review, with the end result being a
better understanding of the nature and
number of damage cases. In addition, as
discussed at length in sections Il and 1V,
a number of technical questions have
been raised regarding EPA’s quanlilalive
groundwater risk assessment. The
Agency would implement similar
technical controls under RCRA subtitle
C or D. Therefore, a central issue is the
adequacy of State programs. Under
either regulatory approach, State
programs will have key implementation
roles. This is a very complex area to

evaluate. For example, as EPA reports
that 36% of the States do not have
minimum liner requirements for CCR
landfills, and 67% do not have liner
requirements for CCR surface
impoundments, we also obscrve that
nearly all new CCR landfills and surface
impoundments are constructed with
liners. It should also be recognized that
while slales currenlly have considerable
expertise in their State dam safety
programs, those programs do not tend to
be part of State solid waste or clean
water act programs, and so, oversight
may not be adequately captured in
EPA’s exisling dala. In several areas,
there are these types of analytical
tensions that warrant careful
consideration by the public and EPA.
This proposal requests states and others
to provide further information on state
programs, including lhe prevalence of
groundwater monitoring at existing
facilities (an area where our information
is nearly 15 years old) and why state
programs may address groundwater
monitoring and risks differently for
surface impoundments located
proximate to rivers.

The results of the risk analysis
demonstrate significant risks from
surface impoundments. A common
industry practice, however, is to place
surface impoundments right next to
water bodies. While the Agency’s
population risk assessment analysis
accounted for adjacent water bodies, the
draft risk assessment that presents
individual risk estimates does not
account for the presence of adjacent
water bodies in the same manner that
the population risk assessment did. EPA
is requesting public comment on the
exact locations of CCR waste
management units so that the Agency
can more fully account for water bodies
that may exist between a waste
management unit and a drinking water
well (and thus, could potentially
intercept a contaminated groundwater
plume). EPA is also requesting
comments on how the risk assessment
should inform the final decision.

While the Agency believes the
analyses conducted are sound, today’s
co-proposal of two options reflects our
commitment to use the public process
fully to ensure the best available
scientific and regulatory impact
analyses are considered in our decision.
The final course of action will fully
consider these legitimate and complex
issues, and will result in the selection
of a regulatory structure that best
addresses the eight study factors
identified in section 8002(n) of RCRA,
and ensures protection of human health
and the environment.

2. Brief Description of Today’s Co-
Proposals

a. Summary of Subtitle C Proposal

Tn combination with its proposal to
reverse the Bevill determination for
CCRs destined for disposal, EPA is
proposing to list as a special waste, to
be regulated under the RCRA subtitle C
regulations, CCRs from electric utilities
and independent power producers
when destined for disposal in a landfill
or surface impoundment. These CCRs
would be regulated from the point of
their generation to the point of their
final disposition, including during and
after closure of any disposal unit. This
would include the generator and
transporter requirements and the
requirements for facilities managing
CCRs, such as siting, liners (with
modification), run-on and run-off
controls, groundwater monitoring,
fugitive dust controls, financial
assurance, corrective action, including
facility-wide corrective action, closure
of units, and post-closure care (with
cerlain modilicalions). In addilion,
facilities that dispose of, treat, or, in
many cases, store, CCRs also would be
required to obtain permits for the units
in which such materials are disposed,
treated, and stored. The rule would also
regulale the disposal of CCRs in sand
and gravel pits, quarries, and other large
fill operations as a landfill.

To address the potential for
catastrophic releases from surface
impoundmenls, we also are proposing
requirements for dam safety and
stability for impoundments that, by the
effective date of the final rule, have not
closed consistent with the requirements.
We are also proposing land disposal
restrictions and treatment standards for
CCRs, as well as a prohibition on the
disposal of treated CCRs below the
natural water table.

b. Summary of Subtitle D Proposal

In combination with today’s proposal
to leave the Bevill determination in
place, EPA is proposing to regulate
CCRs disposed of in surface
impoundments or landfills under RCRA
subtitle D requirements which would
establish national criteria to ensure the
safe disposal of CCRs in these units. The
units would be subject to, among other
things, location standards, composite
liner requirements (new landfills and
surface impoundments would require
composite liners; existing surface
impoundments without liners would
have to retrofit within five years, or
cease receiving CCRs and close);
groundwater monitoring and corrective
action standards for releases from the
unit; closure and post-closure care
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requirements; and requirements to
address the stability of surface
impoundments. We are also soliciting
comments on requiring financial
assurance. The rule would also regulate
the disposal ol CCRs in sand and gravel
pits, quarries, and other large fill
operations as a landfill. The rule would
not regulate the generation, storage or
treatment of CCRs prior to disposal.
Because of the scope of subtitle D
authority, the rule would not require
permits, nor could EPA enforce the
requirements. Instead, states or citizens
could enforce the requirements under
RCRA citizen suit authority; the states
could also enforce any state regulation
under their independent state
enforcement authority.

EPA is also considering a potential
modification to the subtitle D option,
called “D prime” in the following table.
Under this option, existing surface
impoundments would not have to close
or install composite liners but could
continue to operate for their useful life.
In the “D prime” option, the other

elements of the subtitle D option would
remain the same.

3. Summary of Estimated Regulatory
Costs and Benefits

For the purposcs of comparing the
estimated regulatory compliance costs
to the monetized benefits for each
regulatory option, the Regulatory Impact
Analysis (RTA) compuled lwo
comparison indicators: Net benefits (i.e.,
benefits minus costs), and benefit/cost
ratio (i.e., benefits divided by costs).
Table 1 below provides a summary of
estimated regulatory costs and benefits
for three regulalory oplions, based on
the 7% discount rate base case and the
50-year period-of-analysis applied in the
RIA. Furthermore, this benefit and cost
summary table displays ranges of net
benefit and benefit/cost results across
three differenl scenarios concerning the
potential impacts of each option on the
future annual beneficial use of CCRs
under each option. The first scenario
presents the potential impact scenario
that assumes that the increased future
annual cost of RCRA-regulated CCR

disposal will induce coal-fired electric
utility plants to increase beneficial use
of CCRs. The second scenario presents
a potential market stigma effect under
the subtitle C option which will induce
a decreasc in futurc annual CCR
beneficial use. The third scenario
assumed that beneficial use of CCRs
continues according to its recent trend
line withoul any fulure change as a
result of any of the regulatory options.
The RIA estimates both the first and
second scenario incrementally in
relation to the third scenario no change
trend line. Table 1 shows the range of
impacls and assoclaled ranges of nel
benefits and benefit-cost ratios across
these three beneficial use scenarios for
each regulatory option. While each of
these three scenario outcomes may he
possible, EPA’s experience with the
RCRA program indicales thal induslrial
generators of RCRA-regulated wastes are
often able to increase recycling and
materials recovery rates after a subtitle
C regulation. Section X1II in this
preamble provides additional
discussion of these estimates.

TABLE 1—SUMMARY TABLE COMPARISON OF REGULATORY BENEFITS TO COSTS—RANGING OVER ALL THREE BENEFICIAL

USE SCENARIOS

[$Millions @ 2009% prices and @ 7% discount rate over 50-year future period-of-analysis 2012 to 2061]

Subtitle C “Special waste”

Subtitle D

Subtitle “D prime”

A. Present Values:
1. Regulatory Costs: ................
2. Regulatory Benefits: .
3. Net Benefits (2—1)
4. Benefit/Cost Ratio (2/1)
B. Average Annualized Equivalent
Values:”
1. Regulatory Costs
2. Regulatory Benefits: ...
3. Net Benefits (2—1)
4. Benefit/Cost Ratio (2/1)

$20,349

$1,474

$87,221 to $102,191 ...
($251,166) to $81,842 .
(11.343) t0 5.022

$6,320 to $7,405 ..
($18,199) to $5,930 .
(11.347) to 5.022

$8,095
$34,964 to $41,761 ...
($6,927) to $33,666 ...
0.144 t0 5.159

$587
$2,533 to $3,026 ...
($502) to $2,439 ..
0.145 to 5.159

$3,259.

$14,111 to $17,501.
($2,666) to $14,242.
0.182 to 5.370.

$236.

$1,023 to $1,268.
($193) to $1,032.
0.182 to 5.370.

"Note: Average annualized equivalent values calculated by multiplying 50-year present values by a 50-year 7% discount rate “capital recovery

factor” of 0.07246.

B. What is the statutory authority for
this action?

These regulations are being proposed
under the authority of sections 1008(a),
2002(a), 3001, 3004, 3005, and 4004 of
the Solid Wastc Disposal Act of 1970, as
amended by the Resource Conservation
and Recovery Act of 1976 (RCRA), as
amended by the Hazardous and Solid
Waste Amendments of 1984 (HSWA), 42
U.S.C. 6907(a), 6912(a), 6921,6924, 6925
and 6944. Thoesoe statutes, combincd, arc
commonly referred to as “RCRA.”

RCRA section 1008(a) authorizes EPA
to publish “suggested guidelines for
solid waste management.” 42 U.S.C.
6907(a). Such guidelines must provide a
technical and economic description of
the level of performance that can be

achieved by available solid waste
management practices that provide for
protection of human health and the
environment.

RCRA section 2002 grants EPA broad
authority to prescribe, in consultation
with federal, State, and regional
aulhorilies, such regulalions as are
necessary to carry out the functions
under federal solid waste disposal laws.
(42 U.S.C. 6912(a)).

RCRA section 3001 (b) requires EPA to
list particular wastes that will be subject
to the requirements established under
subtitle C. (42 U.S.C. 6921(b)). The
regulation listing such wastes must be
based on the listing criteria established
pursuant to section 3001(a), and
codified at 40 CFR 261.11.

Section 3001(b)(3)(A) of RCRA
established a temporary exemption for
fly ash waste, bottom ash waste, slag
waste, and flue gas emission control
waste generated primarily from the
combuslion ol coal or olther [ossil [uels,
among others, and required the Agency
to conduct a study of thosc wastes and,
after public hearings and an opportunity
for comment, determine whether these
wastes should be regulated pursuant to
subtitle C requirements (42 U.S.C. 6921
(b)(3)(A)).

Section 3004 of RCRA generally
requires EPA to establish standards
applicable to the treatment, storage, and
disposal of hazardous waste to ensure
that human health and the environment
are protected. 42 U.S.C. 6924. Sections

LGE-KU-00006726



Federal Register/Vol. 75, No. 118/ Monday, June 21, 2010/ Proposed Rules

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

35135

3004(c) and (d) prohibit free liquids in
hazardous waste landfills. Sections
3004(g) and (m) prohibit land disposal
of hazardous wasles, unless, belore
disposal, those wastes meet treatment
standards established by EPA that will
“substantially diminish the toxicity of
the waste or substantially reduce the
likelihood of migration of hazardous
constituents from the waste so that
short-tcrm and long-term threats arc
minimized.” (42 U.S.C. 6924(c), (d). (g),
and (m)).

RCRA section 3004(x) allows the
Administrator to tailor certain specified
requirements for particular categories of
wastes, including those that are the
subject of today’s proposal, namely “fly
ash waste, bottom ash waste, and flue
gas emission control wastes generated
primarily from the combustion of coal
or other fossil fuels” (42 U.S.C. 6924(x)).
EPA is authorized to modify the
requirements of sections 3004 (c), (d),
(e), (D), (g), (0), and (u), and section
3005(j), to take into account the special
characteristics of the wastes, the
practical difficulties associated with
implementation of such requirements,
and site-specific characteristics,
including but not limited to the climate,
geology, hydrology and soil chemistry at
the site. EPA may only make such
modifications, provided the modified
requirements assure protection of
human health and the environment. (42
U.S.C. 6924(x)).

RCRA section 3005 generally requires
any facility that treats, stores, or
disposes of wastes identified or listed
under subtitle C, to have a permit. 42
U.S.C. 6925(a). This section also
generally imposes requirements on
facilities that become newly subject to
the permilling requirements as a resull
of regulatory changes, and so can
continue to operate for a period until
they obtain a permit—i.e., “interim
status facilities.” 42 UU.S.C. 6925(e), (1),
(j). Congress imposed special
requirements on interim status surface
impoundments in section 3005(j). In
order to continue receiving wastes,
interim status surface impoundments
are generally required to retrofit the
impoundment within 4 years, to install
a double liner, with a leachate
collection system, and groundwater
monitoring. 42 U.S.C. 6925(j)(6). In
addition, wastes disposed into interim
status surface impoundments must meet
the land disposal restrictions in EPA’s
regulations, or the unit must be
annually dredged. 42 U.S.C. 6925()(11).

RCRA Section 4004 generally requires
EPA to promulgate regulations
containing criteria for determining
which facilities shall be classified as
sanitary landfills (and not open dumps)

so that there is no reasonable probability
of adverse effects on health or the
environment from disposal of solid
wasles al such facililies.

C. Regulation of Wastes Under RCRA
Subtitle C

Solid wastes may become subject to
regulation under subtitle C of RCRA in
one of two ways. A waste may be
subject to regulation if it exhibits certain
hazardous properties, called
“characteristics,” or if EPA has
specifically listed the waste as
hazardous. See 42 U.S.C. 6921(a). EPA’s
regulations in the Code of Federal
Regulations (40 CFR) define four
hazardous waste characteristic
properties: Ignitability, corrosivity,
reactivity, or toxicity (Sce 40 CFR
261.21-261.24). All generators must
determine whether or not a waste
exhibits any of these characteristics by
testing the waste, or by using knowledge
of the process that generated the waste
(see § 262.11(c)). While not required to
sample the waste, generators will be
subject to enforcement actions if found
to be improperly managing wastes that
exhibit one or more of the
characteristics.

EPA may also conduct a more specific
assessment of a waste or category of
wastes and “list” them if they meet the
criteria set out in 40 CFR 261.11. Under
the third criterion, at 40 CFR
261.11(a)(3), a waste will be listed if it
contains hazardous constituents
idenlified in 40 CFR parl 261, Appendix
VIII, and if, after considering the factors
noted in this section of the regulations,
we “conclude that the waste is capable
of posing a substantial present or
potential hazard to human health or the
environment when improperly treated,
stored, transported, or disposed of, or
otherwise managed.” We place a
chemical on the list of hazardous
constituents on Appendix VIII only if
scientific studies have shown a
chemical has toxic effects on humans or
other life forms. When listing a waste,
we also add the hazardous constituents
that serve as the basis for listing the
waste to 40 CFR part 261, Appendix VIL

The regulations at 40 CFR 261.31
through 261.33 contain the various
hazardous wastes that EPA has listed to
date. Section 261.31 lists wastes
generated from non-specific sources,
known as “F-wastes,” that are usually
generated by various industries or types
of facilities, such as “wastewater
treatment sludges from electroplating
operations” (see EPA Hazardous Waste
No. F006). Section 261.32 lists wastes
generated from specific industry
sources, known as “K-wastes,” such as
“Spent potliners from primary

aluminum production” (see EPA
Hazardous Waste No. K088). Section
261.33 contains lists of commercial
chemical products and other materials,
known as “P-wastes” or “U-wastes,” that
bcecome hazardous wastes when they arc
discarded or intended to be discarded.

As discussed in greater detail later in
this proposal, EPA is considering
whether to codify a listing of CCRs that
are disposed of in landfills or surface
impoundments, in a new section of the
regulations, as “Spccial Wastes.” EPA is
considering creating this new category
of wastes, in part, to reflect the fact that
these wastes would be subject to
modified regulalory requirements using
the authority provided under section
3004(x) of RCRA (e.g., the modified CCR
landfill and surface impoundment liner
and leak detection system requirements,
the effective dates for the land disposal
reslriclions, and the surface
impoundment retrofit requirements).

If a waste exhibits a hazardous
characteristic or is listed under subtitle
C, then it is subject to the requirements
of RCRA subtitle C, and the
implementing regulations found in 40
CFR parls 260 Lhrough 268, parls 270 Lo
279, and part 124. These requirements
apply to persons who generate,
transport, treat, store or dispose of such
waste and establish rules governing
every phase of the waste’s management
[rom ils generalion Lo ils [inal
disposition and beyond. Facilities that
treat, store or dispose of hazardous
wastes require a permit which
incorporates all of the design and
operating standards established by EPA
rules, including standards for piles,
landfills, and surface impoundments.
Under RCRA subtitle C requirements,
land disposal of hazardous waste is
prohibited unless the waste is first
treated to meet the treatment standards
(or meets the treatment standards as
generated) established by EPA that
minimize threats to human health and
the environment posed by the land
disposal of the waste, or unless the
waste is disposed in a unit from which
there will be no migration of hazardous
constituents for as long as the waste
remains hazardous. In addition, RCRA
subtitle C facilities are required to clean
up any releases of hazardous waste or
constituents from solid waste
management units at the facility, as well
as beyond the facility boundary, as
necessary to protect human health and
the environment. RCRA subtitle C also
requires that permitted facilities
demonstrate that they have adequate
financial resources (i.e., financial
assurance) for obligations, such as
closure, post-closure care, necessary
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clean up, and any liability from facility
operations.

The RCRA subtitle C requirements are
generally implemented under state
programs that EPA has authorized to
operate in lieu of the federal program,
based upon a determination that the
state program is no less stringent than
the federal program. In a state that
operates under an authorized program,
any revisions made to EPA requirements
are generally effective as part of the
federal RCRA program in that state only
after the state adopts the revised
requirement, and EPA authorizes the
state requirement. The exception
applies with respect to requirements
implementing statutory provisions
added to subtitle C by the 1984
Hazardous and Solid Waste
Amendments to RCRA; such
requirements are immediately effective
in all states, and are enforced by EPA.

All RCRA hazardous wastes are also
hazardous substances under the
Comprehensive Environmental
Response, Compensation, and Liability
Act (CERCLA), as defined in section
101(14)(C) of the CERCLA slalule. This
applies to wastes listed in §§261.31
through 261.33, as well as any wastes
that exhibits a RCRA hazardous
characteristic. Table 302.4 at 40 CFR
302.4 lists the CERCLA hazardous
substances along with their reportable
quantities (RQs). Anyone spilling or
releasing a hazardous substance at or
above its RQ must report the release to
the National Response Center, as
required in CERCLA Section 103. In
addition, Section 304 of the Emergency
Planning and Community Right-to-
Know Act (EPCRA) requires facilities to
report the release of a CERCLA
hazardous subslance al or above ils RQ
to State and local authorities. Today’s
rule proposes an approach for
estimating whether released CCRs
exceed an RQ). Wastes listed as special
wastes will generally be subject to the
same requirements under RCRA subtitle
C and CERCLA as are hazardous wastes,
although as discussed elsewhere in this
preamble, EPA is proposing to revise
certain requirements under the
authority of section 3004(x) of RCRA to
account for the large volumes and
unique characteristics of these wastes.

D. Regulation of Solid Wastes Under
RCRA Subtitle D

Solid wastes that are neither a listed
and/or characteristic hazardous waste
are subject to the requirements of RCRA
subtitle D. Subtitle D of RCRA
establishes a framework for Federal,
State, and local government cooperation
in controlling the management of
nonhazardous solid waste. The federal

role in this arrangement is to establish
the overall regulatory direction, by
providing minimum nationwide
slandards [or prolecling human health
and the environment, and to providing
technical assistance to states for
planning and developing their own
environmentally sound waste
management practices. The actual
planning and direct implementation of
solid wastc programs under RCRA
subtitle D, however, remains a state and
lacal function, and the act authorizes
States to devise programs to deal with
State-specific conditions and needs.
That is, EPA has no role in the planning
and direct implementation of solid
waste programs under RCRA subtitle D.

Under the authority of sections
1008(a)(3) and 4004(a) of subtitle D of
RCRA, EPA first promulgated the
Criteria for Classification of Solid Waste
Disposal Facilities and Practices (40
CFR part 257) on September 13, 1979.
These subtitle D Criteria establish
minimum national performance
standards necessary to ensure that “no
reasonable probability of adverse effects
on health or the environment” will
result from solid waste disposal
facilities or practices. Practices not
complying with the criteria constitute
“open dumping” for purposes of the
Federal prohibition on open dumping in
section 4005(a). EPA does not have the
authority to enforce the prohibition
directly (except in situations involving
the disposal or handling of sludge from
publicly-owned treatment works, where
Federal enforcement of POTW sludge-
handling facilities is authorized under
thc CWA). States and citizens may
enforce the prohibition on open
dumping using the authority under
RCRA section 7002. EPA, however, may
act only if the handling, storage,
treatment, transportation, or disposal of
such wastes may present an imminent
and substantial endangerment to health
or the environment (RCRA 7003). In
addition, the prohibition may be
enforced by States and other persons
under section 7002 of RCRA.

In contrast to subtitle C, RCRA
subtitle D requirements relate only to
the disposal of the solid waste, and EPA
does not have the authority to establish
requirements governing the generation,
transportation, storage, or treatment of
such wastes prior to disposal. Moreover,
EPA would nol have adminislralive
enforcement authority to enforce any
RCRA subtitle D criteria for CCR
facilities, authority to require states to
issue permits for them or oversee those
permits, nor authority for EPA to
determine whether any state permitting
program for CCR facilities is adequate.
Subtitle D of RCRA also provides less

extensive authority to establish
requirements relating to the cleanup (or
corrective action) and financial
assurance al solid wasle [acililies.

EPA regulations affecting RCRA
subtitle D facilities are found at 40 CFR
parts 240 through 247, and 255 through
258. The existing part 257 criteria
include general environmental
performance standards addressing cight
major topics: Floodplains (§ 257.3-1),
endangered species (§ 257.3-2), surface
water (§ 257.3-3), ground water
(§ 257.3—4), land application (§ 257.35),
disease (§ 257.3-6), air (§ 257.3-7), and
safety (§ 257.3-8). EPA has also
established regulations for RCRA
subtitle D landfills that accept
conditionally exempt small quantity
generator hazardous wastes, and
household hazardous wastes (i.e.,
“municipal solid waste”) at 40 CFR Part
258, but these are of limited relevance
to CCRs, which fall into neither category
of wastes.

E. Summary of the 1993 and 2000
Regulatory Determinations

Section 3001 (b)(3)(A)(1) of RCRA
(known as the Bevill exclusion or
exemption) excluded certain large-
volume wastes generated primarily from
the combustion of coal or other fossil
fuels from being regulated as hazardous
waste under subtitle C of RCRA,
pending completion of a Report to
Congress required by Section 8002(n) of
RCRA and a determination by the EPA
Administralor either lo promulgale
regulations under RCRA subtitle C or to
determine that such regulations are
unwarranted.

In 1988, EPA published a Report to
Congress on Wastes from the
Combustion of Coal by Electric Utility
Power Plants (EPA, 1988). The report,
however, did not address co-managed
utility CCRs, other fossil fuel wastes that
are generated by utilities, and wastes
from non-utility boilers burning any
type of fossil fuel. Further, because of
other priorities, EPA did not complete
its Regulatory Determination on fossil
fuel combustion (FFC) wastes at that
time.

In 1991, a suit was filed against EPA
for failure to complete a Regulatory
Determination on FFC wastes (Gearhart
v. Reilly Civil No. 91-2345 (D.D.C..), and
on June 30, 1992, the Agency entered
into a Consent Decree that established a
schedule for EPA to complete the
Regulatory Determinations for all FFC
wastes. Specifically, FFC wastes were
divided into two categories: (1) Fly ash,
bottom ash, boiler slag, and flue gas
emission control waste from the
combustion of coal by electric utilities
and independent commercial power
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producers, and (2) all remaining wastes
subject to RCRA Sections
3001(b)(3)(A)(i) and 8002(n)—that is,
large volume coal combuslion wasles
generated at electric utility and
independent power producing facilities
that are co-managed together with
certain other coal combustion wastes;
codal combustion wastes generated at
non-utilities; coal combustion wastes
gencrated at facilities with fluidized bed
combustion technology; petroleum coke
combustion wastes; wastes from the
combustion of mixtures of coal and
other fuels (i.e., co-burning of coal with
other fuels where coal is at least 50% of
the total fuel); wastes from the
combustion of oil; and wastes from the
combustion of natural gas.

On August 9, 1993, EPA published its
Regulatory Determination for the first
category of wastes (58 FR 42466,
http://www.epa.gov/epawaste/nonhaz/
industrial/special/mineral/080993.pdf),
concluding that regulation under
subtitle C of RCRA for these wastes was
not warranted. To make an appropriate
determination for the second category,
or “remaining wastes,” EPA concluded
that additional study was necessary.
Under the court-ordered deadlines, the
Agency was required to complete a
Report to Congress by March 31, 1999,
and issue a Regulatory Determination by
October 1, 1999.

In keeping with its court-ordered
schedule, and pursuant to the
requirements of Section 3001(b)(3)(A)(i)
and Section 8002(n) of RCRA, EPA
prepared a Report to Congress on the
remaining FFC wastes in March 1999
(http://www.epa.gov/epaoswer/other/
fossil/volume_2.pdf). The report
addresses the eight study factors
required by Seclion 8002(n) of RCRA [or
T'T'C wastes (see discussion in section
V. B).

On May 22, 2000, EPA published its
Regulatory Determination on wastes
from the combuslion ol [ossil [uels for
the remaining wastes (65 FR 32214,
http://www.epa.gov/fedrgstr/
EPA-WASTE/2000/May/Day-22/
f11138.htm). In its Regulatory
Determination, EPA concluded that the
remaining wastes were largely identical
to the high-volume monofilled wastes,
which remained exempt based on the
1993 Regulatory Determination. The
high volume wastes simply dominate
the waste characteristics even when co-
managed with other wastes, and thus
the May 2000 Regulatory Determination
addressed not only the remaining
wastes, but effectively reopened the
decision on CCRs that went to
monofills.

EPA concluded that these wastes
could pose significant risks if not

properly managed, although the risk
information was limited. EPA identified
and discussed a number of documented
proven damage cases, as well as cases
indicating at least a potential for damage
to human health and the environment,
but did not rely on its quantitative
groundwater risk assessment, as EPA
concluded that it was not sufficiently
reliable. However, EPA concluded that
significant improvements were being
made in waste management practices
due to increasing state oversight,
although gaps remained in the current
regulatory regime. On this basis, the
Agency concluded to retain the Bevill
exemption, and stated we would issue
a regulation under subtitle D of RCRA,
establishing minimum national
slandards. Those sublille D slandards
have not yet been issued. (Today’s
proposal could result in the
development of the subtitle D standards
consistent with the May 2000
Regulatory Determination, or with a
revision of the determination, or the
issuance of subtitle C standards under
RCRA.)

EPA also explicitly stated in the May
2000 Regulatory Determination that the
Agency would continue to review the
issues, and would reconsider its
decision that subtitle C regulations were
unwarranted based on a number of
factors. EPA noted that its ongoing
review would include (1) “the extent to
which [the wastes] have caused damage
to human health or the environment;”
(2) the adequacy of existing regulation
of the wastes: (3) the results of an NAS
report regarding the adverse human
health cffects of mercury; 4 and (4) “risk
posed by managing coal combustion
solid wastes if levels of mercury or other
hazardous constituents change due to
any future Clean Air Act air pollution
control requirements for coal burning
utilities” and that these efforts could
result in a subsequent revision to the
Regulatory Determination. For a further
discussion of the basis for the Agency’s
determination, see section IV below.

F. What are CCRs?

CCRs are residuals from the
combustion of coal. FFor purposes of this
proposal, CCRs arc fly ash, bottom ash,
boiler slag (all composed predominantly
of silica and aluminosilicates), and flue
gas desulfurization materials
(predominanly Ca-SOx compounds)
that were generated from processes
intended to generate power.

4 Toxicological Etfects of Methylmercury,
National Academy of Sciences, July 2000 (http://
books.nap.edu/catalog. phpfrecord id=9899%toc).
EPA has not taken any actions regarding the May
2000 Regulatory Determination as a result of the
NAS report.

Fly ash is a product of burning finely
ground coal in a boiler to produce
electricity. Fly ash is removed from the
planl exhausl gases primarily by
electrostatic precipitators or baghouses
and secondarily by wet scrubber
systems. Physically, fly ash is a very
fine, powdery material, composed
mostly of silica. Nearly all particles are
spherical in shape.

Bottom ash is comprised of
agglomerated coal ash particles that are
too large to be carried in the flue gas.
Bottom ash is formed in pulverized coal
furnaces and is collected by impinging
on the furnace walls or falling through
open grates to an ash hopper at the
bottom of the furnace. Physically,
bottom ash is coarse, with grain sizes
spanning from fine sand to fine gravel,
typically grey to black in color, and is
quite angular with a porous surface
structure.

Boiler slag is the molten bottom ash
collected at the base of slag tap and
cyclone type furnaces that is quenched
with water. When the molten slag comes
in contact with the quenching water, it
[raclures, cryslallizes, and forms pellels.
This boiler slag material is made up of
hard, black, angular particles that have
a smooth, glassy appearance.

Flue Gas Desulfurization (FGD)
malerial is produced lhrough a process
used to reduce sulfur dioxide (SO2)
cmissions from the cxhaust gas systcm
of a coal-fired boiler. The physical
nature of these materials varies from a
wet sludge to a dry powdered material,
depending on the process. The wet
sludge generated from the wet scrubbing
process using a lime-based reagent is
predominantly calcium sulfite, while
the wet sludge generated from the wet
scrubbing process using a limestone-
based reagent is predominantly calcium
sulfate. The dry powdered material from
dry scrubbers that is captured in a
baghouse consists of a mixture of
sulfites and sulfates.

CCRs are managed in either wet or dry
disposal systems. In wet systems,
materials are generally sluiced via pipe
to a surface impoundment. The material
can be generated wet, such as FGD, or
generated dry and water added to
facilitate transport (i.e. sluiced) through
pipes. In dry systems, CCRs are
transported in its dry form to landfills
for disposal.

1. Chemical Constituents in CCRs

The chemical characteristics of CCRs
depend on the type and source of coal,
the combustion technology, and the
pollution control technology employed.
For the 1999 Report to Congress and the
May 2000 Regulatory Determination,
EPA developed an extensive database
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on the leaching potential of CCR
constituents using the toxicity
characteristic leaching procedure
(TCLP) from a number of sources. More
recent data on the composition of CCRs,
including their lcaching potential, have

next sub-section. The CCR constituent
database (available in the docket to this
proposal) contains data on more than 40
constituents, Table 2 presents the
median compositions of trace element
TCLP lcachates of cach of the main four

bottom ash, boiler slag, and FGD
gypsum). (Additional information,
including the range of TCLP values, is
available in the docket or on-line in the
documents identified in the footnotes to
the following table.)

been collected and are discussed in the  types of large volume CCRs (fly ash,

TABLE 2—TCLP MEDIAN COMPOSITIONS OF COAL-FIRED UTILITY LARGE-VOLUME CCRS 5 (MG/L)

Constituent Fly ash Bottom ash Boiler slag FGD
0.0656 0.002 0.002 0.290
0.289 0.290 0.260 0.532
0.933 0.163 n/a e
0.012 0.005 0.0018 0.010
0.203 0.010 0.003 0.120

n/a n/a 0.050 n/a
0.025 0.005 0.0025 0.120
0.0001 0.0001 0.0002 0.0001
0.020 0.0013 0.0025 0.280
0.005 0.0050 0.0001 0.060
0.111 0.0050 0.010 e
0.285 0.015 0.075 —

n/a = data not available.
-- = too few data points to calculate statistics.

Source: Data from supporting documentation to the 1993 Regulatory Determination; values below the detection limit were treated as one-half

the detection limit.

The composition of FCD gypsum removal of fly ash particulates, the FCD

opcration that is located down strcam

depends on the position within the air
emissions control system where the SO»
component is subject to scrubbing: If
scrubbing lakes place up stream of the

would actually comprise a mix of both
components. Table 3 presents mean
TCLP trace element compositions of
FGD gypsum generaled by a scrubbing

from the particulate collection elements
of the air emissions control system; it
therefore represents an ‘end member’
FGD gypsum.

TaBLE 3—FGD Gypsum TCLP CoMPOSITIONS (MG/L) FROM: (1) Two OHIO POWER PLANTS *6 (MEAN DATA); (2) 12
SAMPLES OF COMMERCIAL WALLBOARD PRODUCED FROM SYNTHETIC GYPSUM **7(MEDIAN DATA)

; : * Bruce Mansfield Synthetic Gyp-
Constituent Cardinal Plant Plant* Y sum** YP

<0.006 0.0075 0.00235

0.373 0.270 0.043

0.137 0.0255 n/a

0.00167 0.00055 0.00145

0.00587 0.00575 0.0047

<0.001 <0.001 n/a

<0.003 <0.003 0.0006

1.8x10—5 2.6x10—¢6 <0.0003

0.0123 <0.011 0.044

<0.001 0.002 n/a

0.170 0.0560 n/a

n/a n/a <0.00005

n/a = data not available.

The contaminants of most
environmental concern in CCRs are
antimony, arsenic, barium, beryllium,
cadmium, chromium, lead, mercury,
nickel, selenium, silver and thallium.
Although these metals rarely exceed the
RCRA hazardous waste toxicity
characteristic (TC), because of the
mobility of metals and the large size of

5Compiled from Tables 3—1, 3-3, 3-3 and 3-7, in:

Technical Background Docurnent for the Report to
Congress on Remaining Wastes from Fossil Fuel
Combustion: Waste Characteristics, March 15, 1999
(http://www.epa.gov/epawaste/nonhaz/industrial/
special/fossil/ffc2_399.pdf).

typical disposal units, metals (especially
arsenic) have leached at levels of
concern from unlined landfills and
surface impoundments. In addition, it
should also be noted that since the
Agency announced its May 2000
Regulatory Determination, EPA has
revised the maximum contaminant level
(MCL) for arsenic,® without a

5 Compiled from: Table 3-5, in: An Evaluation of
Flue Gas Desulfurization Gypsum for Abandoned
Mine Land Reclamation, Rachael A. Pasini, Thesis,
‘I'he Ohio State University, 2009.

corresponding revision of the TC. As a
result, while arsenic levels are typically
well below the TC, drinking water risks
from contaminated groundwater due to
releases from landfills and
impoundments may still be high. Also,
as discussed below, a considerable body
of evidence has emerged indicating that
the TCLP alone is not a good predictor

7Compiled from: Table 10, in: Fate of Mercury in
Synthetic Gypsum Used for Wallboard Production,
J. Sanderson et al., USG Corporation, Final Report
prepared for NETL, June 2008.
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of the mobility of metals in CCRs under
a variety of different conditions. This
issue is further discussed in the
[ollowing subseclion.

From Tables 2 and 3 above, it is
evident that each of the main four types
of CCRs, when subjected to a TCLP
leach test, yields a different amount of
trace element constituents. EPA is
soliciting public comments on whether,
in light of these differences in the
mobility of hazardous metals between
the four major types of CCRs, regulatory
oversight should be equally applied to
each of these CCR types when destined
for disposal.

2. Recent EPA Research on Constituent
Leaching From CCRs

Changes to fly ash and other CCRs are
expected to occur as a result of
increased use and application of
advanced air pollulion conlrol
technologies in coal-fired power plants.
These technologies include flue gas
desulfurization (FGD) systems for SO,
control, selective catalytic reduction
(SCR) systems for NOx control, and
activated carbon injection systems for
mercury control. These technologies are
being installed or are expected to be
installed in response to federal
regulations, state regulations, legal
consent decrees, and voluntary actions
taken by industry to adopt more
stringent air pollution controls. Use of
more advanced air pollution control
technology reduces air emissions of
metals and other pollutants in the flue
gas of a coal-fired power plant by
capturing and transferring the pollutants
to the fly ash and other air pollution
control residues. The impact of changes
in air pollution control on the
characteristics of CCRs and the leaching
potential of metals is the focus of
ongoing research by EPA’s Office of
Research and Development (ORD). This
research is being conducted to identify
any potential cross-media transfers of
mercury and other metals and to meet
EPA’s commitment in the Mercury
Roadmap (http.//www.epa.gov/hg/
roadmap.htm) to report on the fate of
mercury and other metals from
implementation of multi-pollutant
control at coal-fired power plants.

Over the last few years, in cooperation
with Electric Power Research Institute
(EPRI) and the utility industry, EPA
obtained 73 different CCRs from 31 coal-
fired boilers spanning a range of coal
lypes and air pollulion conlrol
configurations. Samples of CCRs were
collected to evaluate differences in air
pollution control, such as addition of

¥ See hitp://www.epa.gov/safewater/arsenic/
regulations.html.

post-combustion NOx controls (i.e.,
selective catalytic reduction), FGD
scrubbers, and enhanced sorbents for
mercury caplure. A series ol reporls
have been developed to document the
results from the ORD research: The first
report (Characterization of Mercury-
Enriched Coal Combustion Residuals
from Electric Utilities Using Enhanced
Sorbents for Mercury Control, EPA—-600/
R-06/008, Fcbruary 2006; http://
www.epa.gov/ORD/NRMRL/pubs/
600r06008/600r06008.pdf) was
developed to document changes in fly
ash resulting from the addition of
sorbents for enhanced mercury capture.
The second report (Characterization of
Coal Combustion Residuals from
Electric Utilities Using Wet Scrubbers
[or Mulli-Pollulant Conlrol; EPA-600/
R-08/077, July 2008, http://
www.epa.gov/nrmrl/pubs/600r08077/
600r08077.pdf) was developed to
evaluate residues from the expanded
use of wet scrubbers. The third report
(Characterization of Coal Combustion
Residucs from Elcctric Utilitics—
Leaching and Characterization Data,
EPA-600/R—-09/151, December 2009,
hitp://www.epa.gov/nrmrl/pubs/
600r09151/600r09151.html) updates the
data in the earlier reports and provides
data on an additional 40 samples to
cover the range of coal types and air
pollution control configurations,
including some nol covered in lhe lwo
previous reports.

Data from these studies is being used
to identify potential trends in the
composition and leaching behavior of
CCRs resulting from changes in air
pollution controls. Summary data on the
higher volume CCRs is provided for 34
fly ashes (Table 4) and 20 FGD gypsum
samples (Table 5). The report provides
analysis of other types of CCRs (i.e.,
non-gypsum scrubber residues
(primarily scrubber sludge containing
calcium sulfite), blended CCRs (non-
gypsum scrubber residues, fly ash, and
lime), and wastewater treatment filter
cake). Tor each of the metals that are
reported (Sb, As, Ba, B, Cd Cr, Co, Hg,
Pb, Mo, Se, and T1) from the leaching
test results, “hox and whisker” plots
have been developed comparing the
different materials and providing
comparison to ficld lcachatc data.

The purpose of this research was to
try to understand how power plant air
pollulion conlrol residues, and Lheir
leaching potential, are likely to change
with the increased use of multi-
pollutant and mercury controls,
anticipated in response to new Clean
Air Act regulations. An initial focus was
to identify appropriate leach testing
methods to assess leaching potential
under known or expected CCR

management conditions (beneficial use
or disposal). The EPA’s Science
Advisory Board and the National
Academy of Sciences have in lhe pasl
raised concerns over the use of single-
point pH tests that do not reflect the
range of actual conditions under which
wastes are plausibly managed.® Because
metal leaching rates change with
changing environmental conditions
(especially pH), single point tests may
not be the most accurate predictor of
potential environmental release of
mercury or other metals because they do
not provide estimates of leaching under
some disposal or reuse conditions that
can plausibly occur.

In response to these concerns, a
review of available leaching test
methods was conducted. A leaching test
method 19 based on research conducted
at Vanderbilt University in the United
States and the Energy Research Center
of the Netherlands, among others, was
selected to address some of these
concerns.

While EPA/ORD’s research relied on
the Vanderbilt method, similar methods
(i.e, lesls evalualing leaching al difllerenl
plausible disposal pH values) have been
used to evaluate the leaching behavior
and support hazardous waste listings of
other materials as well.1® Because of
their general utility, the research
methods have been drafted into the
appropriate format and are being
evaluated for inclusion in EPA’s waste
analytical methods guidance, SW—-846 12

9Nalional Academy of Sciences, Managing Coal
Combustion Residues in Mines; The National
Academies Press, Washington, DC, 2006.

10 Kosson, D.S.; Van Der Sloot, H.A.; Sanchez, F.;
Gatrrabranls, A.C., An Iulegraled Framework for
Evaluating TLeaching in Waste Management and
Utilization of Secondary Materials. Environmental
Engineering Science 2002, 19, 159-204.

11 See 65 FR 67100 (November 8, 2000) for a
discussion of EPA’s use of multi-pH leach testing
in support of listing a mercury-bearing sludge from
VCM-A production, and EPA/600/R-02/019,
September 2001, Stabilization and Testing of
Mercury Containing Wastes: Borden Catalyst.

12 Five different methods have been developed for
use depending upon the information needed and
the waste form.

1. Draft Method 1313—T.iquid-Solid Partitioning
as a 'unction of Eluate plIl using a Parallel Batch
Extraction Test

2. Drall Melhod 1314—Liquid-Solid Parlilioning
as a Function of Tiquid-Solid Ratio Using an Up-
flow Column Test

3. Draft Method 1315—Mass Transfer in
Monolithic or Compacted Granular Materials Using
a Semi-dynamic Tank Leach Test

4. Draft Method 1316—Liquid-Solid Partitioning
as a Function of Liquid-Solid Ratio Using a Parallel
Batch Test

5. Draft Method 1317—Concise Test for
Determining Consistency in Leaching Behavior

The test methods were developed to identify
differences in the constituent leaching rate resulting
from the form of the tested material, as well as the
effects of pH and the liquid/solid ratio. Fine grained

Continued
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to facilitate their routine use for
evaluating other wastes or reuse
materials (http.//www.epa.gov/osw/
hazard/testmethods/sw846/index.him).
For the ORD research, equilibrium
batch test methods that identify changes
in leaching at different pH and liquid/
solid ratio values were used to evaluate
CCRs resulting from different air
pollution controls at coal-fired power
plants. This allowed evaluation of
leaching potential over a range of field
conditions under which CCRs are
anticipated to be managed during either
disposal or beneficial use applications.
Landfill field leachate data from EPA 13
and EPRI14 studies were used to
establish the range of pH conditions
expected to be found in actual disposal.
T'rom this data set, and excluding the
extreme values (below 5th percentile
and above 95th percentile), a pH range
of 5.4 and 12.4 was determined to
represent the range of plausible
management conditions (with regard to
pH) for CCRs. This mcans that
approximately 5% of the values had a
pH below 5.4 and approximately 5% of
the values had a pH greater than 12.4.
However, it is important to note that 9

materials (e.g., particle sizes of 2 mm or less) will
have greater contact with leaching solutions (in a
lab test) or rainfall (in the environment) than will
solid malerials such as concrele or CCRs Lhal are
pozzolanic when exposed to water. Tn applying
these methods to CCRs or other materials, batch
tests that are designed to reach equilibrium are used
with fine-grained or particle-size reduced materials.
For solid materials, the tests were designed to
evaluate constituent leaching from the exposed
surface (leaching of constituents that are either at
the surface, or that have migrated over time to the
surlace), can be used. Tesling al equilibrium
provides an upper hound estimate of constituent
leaching at each set of conditions tested. In some
instances, these results may represent the real
situation, since when rainfall percolation through a
material in the environment is slow, the constituent
concentration in the water passing through the
materials may reach, or nearly reach equilibrium.
Testing of solid (or “monolithic”) materials
evaluates constituent leaching from materials of low
permeability for which most rainfall flows around
the material rather than percolating through it. This
results in less contact between the rainfall and the
material, and so typically, a lower rate of
constituent leaching. For monolithic materials, both
the equilibrium and monolith tests are conducted
to understand the likely initial rates of leaching
from the monolith (while it remains solid), and the
upper bound on likely leaching, when the monolith
degrades over time, exposing more surface area to
percolating rainwater, and typically, higher
constituent leaching rates. It may also be possible
to avoid the cost of testing solid, monolithic
materials, if the material leaches at low constituent
concentrations under the equilibrium testing
conditions.

13 J.S. EPA (2000) Characterization and
evaluation of landfill leachate, Draft Report. 68—
W6-0068, Sept 2000.

14 EPRI (2006) Characterization of Field Leachates
at Coal Combustion Product Management Sites:
Arsenic, Selenium, Chromium, and Mercury
Speciation, EPRI Report Number 1012578, EPRI,
Palo Alto, CA and U.S. Department of Energy,
Pittsburgh, PA.

of the 34 fly ash samples generated a pH
in deionized water (i.e., the pH
generated by the tested material itself)
below pH 5.4. Therefore, these results
might understate CCR leaching potential
if actual ficld conditions extend beyond
the pH range of 5.4 and 12.4.

In Tables 4 and 5, the total metals
content of the fly ash and FGD gypsum
samples evalualed is provided along
with the leach test results. Reference
indicators (i.e., MCL,15 TC,16 and
DWEL 17) are also provided to provide
some context in understanding the leach
results. It is critical to bear in mind that
the leach Llesl resulls represenl a
distribution of potential constituent
release from the material as disposed or
used on the land. The data presented do
not include any attempt to estimate the
amount of constituent that may reach an
aquiler or drinking waler well. Leachale
leaving a landfill is invariably diluted in
ground water to some degree when it
reaches the water table, or constituent
concentrations are attenuated by
sorption and other chemical reactions in
groundwater and sediment. Also,
groundwater pH may be different from
the pH at the site of contaminant
release, and so the solubility and
mobility of leached contaminants may
change when they reach groundwater.
None of these dilution or attenuation
processes is incorporated into the
leaching values presented. That is, no
dilution and attenuation factor, or
DAF,18 has heen applied to these
results. Thus, comparisons with
regulatory health values, particularly
drinking water values, must be done
with caution. Groundwater transport
and fate modeling would be needed to
generate an assessment of the likely risk
that may result from the CCRs
represented by these data.

In reviewing the data and keeping
these caveats in mind, conclusions to
date from the research include:

(1) Review of the fly ash and FGD
gypsum data (Tables 4 and 5) show a
range of total constituent concentration
values that vary over a much broader
range than do the leach data. This much

15MCL is the maximum concentration limit for
contaminants in drinking water.

16 TC is the toxicity characteristic and is a
threshold for hazardous waste determinations.

17DWEL is the drinking water equivalent level to
be protective for non-carcinogenic endpoints of
toxicity over a lifetime of exposure. DWEL was
developed for chemicals that have a significant
carcinogenic potential and provides the risk
manager with evaluation on non-cancer endpoints,
but infers that carcinogenicity should be considered
the toxic effect of greatest concern (http://
www.epa.gov/safewater/pubs/gloss2.htmi#D).

18For example, EPA uscd a generic DAF valucs
of 100 in the Toxicity Characteristic final
regulation. (See: 55 FR 11827, March 29, 1990)

greater range of leaching values only
partially illustrates what more detailed
review of the data shows: That for these
CCRs, the rate of constituent release to
the environment is affected by leaching
conditions (in somc cascs dramatically
so), and that leaching evaluation under
a single set of conditions may, to the
degree that single point leach tests fail
lo consider aclual management
conditions, lead to inaccurate
conclusions about expected leaching in
the field.

(2) Comparison of the ranges of totals
values and leachate data from the
complete data set supports earlier
conclusions 5192021 that the rate of
constituent leaching cannot be reliably
estimated based on total constituent
concentration alone.

(3) From the more complete data in
Report 3, distinctive patterns in
leaching behavior have been identified
over the range of pH values that would
plausibly be encountered for CCR
disposal, depending on the type of
material sampled and the element. This
reinforces the above conclusions based
on the summary data.

(4) Based on the data (summarized in
Table 4), on the leach results from
evaluation of 34 fly ashes across the
plausible management pH range of 5.4
to 12.4,

O The leach results at the upper end
of the leachate concentration range
exceed the TC values for As, Ba, Cr, and
Se (indicated by the shading in the
table).

(5) Based on the data (summarized in
Table 5), on the leach results from
evaluation of 20 FGD gypsums across
the plausible managemenl pH range of
5.4to012.4,

O The leach results at the upper end
of the leachate concentration ranges
exceed the TC value for Se.

(6) The variability in total content and
the leaching of constituents within a
material type (e.g., fly ash, gypsum) is
such that, while leaching of many
samples exceeds one ar more of the
available health indicators, many of the
other samples within the material type
may be lower than the available
regulatory or health indicators.

19 Senior, G; Thorneloe, S.; Khan, B.; Goss, D. Fate
of Mercury Collected from Air Pollution Control
Devices; EM, July 2009, 15-21.

20 .S, EPA, Characterization of Mercury-
Enriched Coal Combustion Residuals from Electric
Utilities Using Enhanced Sorbents for Mercury
Control, EPA-600/R-06/008, Feb. 2006; hitp://
www.cpa.gov/ORD/NRMRL/pubs/600r06008/
600r06008.pdf.

211J,S. EPA, Characterization of Coal Combustion
Residuals from Electric Utilities Using Wet
Scrubbers for Multi-Pollutant Control; EPA-600/R—
08/077, Tuly 2008, hitp://www.epa.gov/nrmrl/pubs/
600r08077/600r08077. pdf.
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Additional or more refined assessment
of the dataset may allow some
distinctions regarding release potential
to be made among particular sources of
some CCRs, which may be particularly
uscful in cvaluating CCRs in rcusc
applications.

EPA anticipates development of a
fourth report that presents such
addilional analysis of Lthe leaching dala
to provide more insight into constituent

release potential for a wider range of
CCR management scenarios, including
beneficial use applications. This will
include calculating potential release
rates over a specified time for a range of
management scenarios, including use in
engineering and commercial
applications using probabilistic
assessment modeling (Sanchez and
Kosson, 2005).22 This report will be

made publicly available when
completed.

Finally, the Agency recognizes that
this research has generated a substantial
amount of data, and believes this data
sct can be uscful as a reference for
assessing additional CCR samples in the
future. The docket for today’s rule
therefore includes the full dataset, in the
[orm of a dalabase lo provide easier
access to EPA’s updated leach data.??

Table 4. Preliminary Leach Results for 5.4<pH< 12.4 and at “own pH” from Evaluation of

Thirty-Four Fly Ashes.

Note: The dark shading is used to indicate
where there could be a potential concern for
a metal when comparing the leach results to
the MCL, DWEL, or concentration level used
to determine the TC. Note that MCL and

22 Sanchez, F., and D. S. Kosson, 2005.
Probabilistic approach for estimating the release of
contaminants under field management scenarios.
Waste Management 25(5), 643-472 (2005).

DWEL values are intended to represent
concentrations at a well and the point of
exposure; leachate dilution and attenuation
processes that would occur in groundwater
before leachate reaches a well are not

23The database, called “Leach XS Lite” can be
used to estimate the leaching potential of CCRs
under any specified set of pH or infiltration
conditions that may occur in the field. While the

accounted for, and so MCL and DWEL values
cannot be directly compared with leachate
values.

database is presented as a “Beta” version, and may
be further developed, the data presented in the data
base are final data, from the three EPA research
reports cited above.
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Table 5. Preliminary Leach Results for 5.4<pH< 12.4 and at “own pH” from Evaluation of

Twenty FGD Gypsums.

Note: The dark shading is uscd to indicate
where there could be a potential concern for
a melal when comparing Lhe leach resulls lo
the MCL, DWEL, or concentration level used
to determine the TC. Note that MCL and
DWEL values are intended to represent
concentrations at a well and the point of
exposure; leachate dilution and attenuation
processes that would occur in groundwater
before leachate reaches a well are not
accounted for, and so MCL and DWEL values
cannot be directly compared with leachate
values.

G. Current Federal Regulations or
Standards Applicable to the Placement
of CCRs in Landfills and Surface
Impoundments.

CCR disposal operations are typically
regulated by state solid waste
management programs, although in
some instances, surface impoundments
are regulated under the states water
programs. However, Lhere are limiled
regulations of CCRs at the federal level.

The discharge of pollutants from CCR
management units to waters of the
United States are regulated under the
National Pollutant Discharge
Elimination System (NPDES) at 40 CFR
Part 122, authorized by the Clean Water
Act (CWA). NPDES permits generally

specify an acceptable level of a
pollutant or pollutant parameter in a
discharge. NPDES permits ensure that a
state’s mandatory standards for clean
water and the federal minimums are
being mel. A number of the damage
cases discussed in the preamble also
involved surface water contamination,
which were violations of the NPDES
permit requirements.

II. New Information on the Placement
of CCRs in Landfills and Surface
Impoundments

A. New Developments Since the May
2000 Regulatory Determination.

Since publication of the May 2000
Regulatory Determination, new
information and data have become
available, including additional damage
cases, risk modeling, updated
information on current management
practices and state regulations
associated with the disposal of CCRs,
petitions from environmental and
citizens groups for EPA to develop rules
for the management of CCRs, an
industry voluntary agreement on how
they would manage CCRs, and a
proposal from environmental and

citizens groups for a CCR rule. Much of
this new information was made
available to the public in August 2007
through a Notice of Data Availability
(NODA) at 72 FR 49714 (http://
www.epa.gov/fedrgstr/EPA-WASTE/
2007/August/Day-29/f17138.pdf). EPA
has received extensive comments from
environmental groups, industry, states
and others in response to the NODA and
as we have moved toward rulemaking,.
All of the comments and subsequent
information we have received are
included in the docket to this proposal.
The new information on risks and the
damage cases are discussed briefly
below and in more detail in subsequent
sections of this proposed rule; a more
detailed discussion of this new
information is discussed in other
sections of the preamble.

At the time of the May 2000
Regulatory Determination, the Agency
was aware of 14 cases of proven
damages 24 and 36 cases of potential
damages resulting from the disposal of

24 As discussed later in the preamble, 11 of these
documented cases of damage were to human health
and the environment, while four of these cases were
cases of ecological damage, one of which has now
been reclassified as a potential damage case.
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CCRs. The Agency has since learned of
an additional 13 cases of proven
damages and 4 cases of potential
damages, including a calaslrophic
release of CCRs from a disposal unit at
the Tennessee Valley Authority (TVA)
Kingston facility in Harriman,
Tennessee in December 2008. In total,
EPA has documented 27 cases of proven
damages and 40 cases of potential
damagcs resulting from the disposal of
CCRs. Proven damage cases have been
documented in 12 states, and potential
damage cases—in 17 states. See section
II.C. and the Appendix to this proposal
for more detailed discussions of EPA’s
CCR damage cases.

As part of the process for making the
May 2000 Regulatory Determination for
CCRs, EPA prepared a draft quantitative
risk assessment. However, because of
time constraints, the Agency was unable
to address public comments on the draft
risk assessment in time for the
Regulatory Determination. Between
2000 and 2006, EPA addressed the
public comments and updated the
quantitative risk assessment for the
management of CCR in landfills and
surface impoundments. The revised risk
assessment was made available for
public comment in the August 2007
draft report titled “Human and
Ecological Risk Assessment of Coal
Combustion Wastes.”

In the May 2000 Regulatory
Determination, the Agency concluded
that the utility industry had made
significant improvements in its waste
management practices for new landfills
and surface impoundments since the
practices reflected in the 1999 Report to
Congress, and that most state regulatory
programs had similarly improved. To
verily ils conclusion, in 2005, the U.S.
Department of Energy (DOL) and EPA
conducted a joint study to collect more
recent information on the management
practices for CCRs by the electric power
industry, and state programs in 11
states. The results of the study were
published in the report titled “Coal
Combustion Waste Management at
Landfills and Surface Impoundments,
1994-2004.” Additionally, we are aware
of at least one state (Maryland) that has
recently amended its regulatory
requirements for the management of
CCRs.

In February 2004, 125 environmental
and citizens groups petitioned the EPA
Administrator for a rulemaking
prohibiting the disposal of coal power
plant wastes into groundwater and
surface water until such time as EPA
promulgates federally enforceable
regulations pursuant to RCRA. A copy
of the petition is available at http://
www.regulations.gov/fdmspublic/

component/main?/
main=DocumentDetail
&0=09000064801cf8d1.

In October 2006, the utility industry
through their trade association, the
Utility Solid Waste Activities Group
(USWAG) submitted to EPA a “Utility
Industry Action Plan for the
Management of Coal Combustion
Products.” The plan outlines the utility
industry’s commitment to adopt
groundwater performance standards and
monitoring, conduct risk assessments
prior to placement of CCRs in sand and
gravel pits, and to consider dry-
handling prior to constructing new
disposal units.

In January 2007, environmental and
citizens groups submitted to EPA a
“Proposal for the Federal Regulation of
Coal Combustion Waste.” The proposal
provides a framework for
comprehensive regulation under subtitle
D of RCRA for waste disposed of in
landfills and surface impoundments
generated by coal-fired power plants.
Then in July 2009, environmental and
citizens groups filed a second petition
requesling thal the EPA Administralor
promulgate regulations that designate
CCRs as hazardous waste under subtitle
C of RCRA.?5 In support of their
petition, the environmental groups cited
“numerous reports and data produced
by the Agency since EPA’s final
Regulatory Determination * * * which
quantify the waste’s toxicity, threat to
human health and the environment,
inadequate state regulatory programs,
and the damage caused by
mismanagement.” A copy of the petition
is available in the docket to this
proposal. The Agency has, as yet, not
made a decision as to whether to lift the
Bevill exemplion, and, while il has
determined that federal regulation is
appropriate, it has not made a
determination as to whether regulations
should be promulgated under subtitles
C or D of RCRA. Consequently, EPA is
deferring its response to the petitioner.
However, the preamble discusses the
issues raised in these petitions at length.
In addition, the Agency is deferring its
proposed response to the petitioners’
request regarding the placement of CCRs
in minefills as the Agency will work
with OSM to address the management of
CCRs in minefills in a separate
rulemaking action. (See discussion in
olher parls of the preamble for the
Agency’s basis for its decisions.)

In August 2007, EPA published a
NODA (72 FR 49714, http.//

25 This rulemaking pelilion was [iled by:
Earthjustice; the Sierra Club; the Environmental
Integrity Project; the Natural Resources Defense
Council; the Southern Environmental Law Center;
and Kentucky Resources Council.

www.epa.gov/fedrgstr/EPA-WASTE/
2007/August/Day-29/f17138.htm) which
made public, and sought comment on,
the new information we received since
the May 2000 Regulatory Determination
through 2007, except for the July 2009
petition entitled, Petition for
Rulemaking Pursuant to Section 7004(a)
of the Resource Conservation and
Recovery Act Concerning the Regulation
of Coal Combustion Waste and the Busis
for Reconsideration of the 2000
Regulatory Determination Concerning
Wastes from the Combustion of Fossil
Fuels. The new information included
the joint DOE and EPA report entitled:
Coal Combustion Waste Management at
Landfills and Surface Impoundments,
1994-2004; the draft risk assessment;
and EPA’s damagc casc asscssment. EPA
also included in the docket to the
NODA the February 2004 Petition for
Rulemaking submitted by a number of
environmental and citizens’ groups to
prohibit the placement or disposal of
CCRs into ground water and surface
water; and two suggested approaches for
managing CCRs in landfills and surface
impoundments. One approach is the
Volunlary Aclion Plan thal was
formulated by the electric utility
industry. The second approach was the
January 2007 tframework prepared by a
number of environmental and citizens’
groups proposing federal regulation
under sublille D ol RCRA [or CCRs
generated by U.S. coal-fired power
plants and disposed of in landfills and
surface impoundments. The Agency
received a total of 396 comments on the
NODA from 375 citizens and citizen and
environmental groups, 16 industry
groups, and 5 state and local
government organizations. In general,
citizens, citizens groups, and
environmental groups commented that
state regulations are inadequate and
called on EPA to develop enforceable
regulations for the disposal of CCRs
under the hazardous waste provisions of
RCRA. Industry groups, on the other
hand, stated that the significant recent
improvement in industry management
and state regulatory oversight of CCR
disposal demonstrates that the
conditions that once led EPA to
determine that federal subtitle D
regulations were warranted no longer
exist and therefore, further development
of subtitle D regulations is no longer
necessary. In September 2008, the
Environmental Council of the States
(ECOS) issued a resolution that states
already have regulations in place that
apply to CCRs, and a federal regulation
is not necessary. The 2008 TCOS
resolution was revised in March 2010
and calls upon EPA to conclude that
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additional federal CCR regulations
would be duplicative of most state
programs, are unnecessary, and should
nol be adopled, bul if adopled musl be
developed under RCRA subtitle D rather
than RCRA subtitle C (see http.://
www.ecos.org/files/4018_file
_Resolution_08_14_2010 _version.doc).
Comments on the NODA are available in
the docket to the NODA at http://
www.regulations.gov, docket number
EPA-H(Q-RCRA-2006-0796.

Finally, in July and August of 2008,
EPA conducted a peer review of the
2007 draft risk assessment “Human and
Ecological Risk Assessment of Coal
Combustion Wastes.” The peer review
was conducted by a team of five experts
in groundwater modeling,
environmental fate and transport
modeling, and human health and
ecological risk assessment. EPA has
revised its risk assessment based on the
peer review comments. Results of the
peer review and the revised risk
asscssment arc included in the docket to
this proposal. Also, see section I1.B.
below and the document titled “What
Are the Environmental and Health
Effects Associated with Disposing of
CCRs in Landfills and Surface
Impoundments?” available from the
docket to this notice for more detailed
discussions of the risk assessment.

In summary, since the May 2000
Regulatory Determination, the Agency
has (1) Documented an additional 17
cases of damage from the disposal of
CCRs (13 proven and 3 potential); (2)
gathered additional information on
industry practices; (3) revised its risk
assessment, based on comments
received on the 1999 Report to
Congress, conducted a peer review of
the revised risk assessmenl, and [urther
revised its risk assessment based on
peer review comments and comments
received on the August 2007 NODA; (4)
received a voluntary action plan from
the utility industry; (5) received two
petitions for rulemaking from
environmental and citizens groups; and
(6) received a proposal for regulating the
management of CCRs in landfills and
surface impoundments from
environmental and citizens groups. EPA
has considered all of this information in
making the decisions on the proposals
in this notice.

B. CCR Risk Assessment

In making the May 2000 Regulatory
Determination for CCRs, EPA prepared
a draft quantitative risk assessment
based on groundwater modeling.
However, commenters from all sides
raised fundamental scientific questions
with the study, and raised issues that
went beyond groundwater modeling

capability at the time. EPA was unable
to address these issues in the available
time, and therefore did not rely on the
drall risk assessmenl as parl ol ils basis
in making its May 2000 Regulatory
Determination; rather we relied on the
damage cases identified, as well as other
information. In this regard, it is worth
noting that EPA did not conclude that
the available information regarding the
cxtent or naturc of the risks were
equivocal. Rather, EPA noted that we
had not definitively assessed the ground
water risks, due to the criticisms of our
draft risk assessment, but still
concluded that there were “risks from
arsenic that we cannot dismiss.” Largely
what drove the risks in the original risk
assessment were the old units that
lacked liners and ground waler
monitoring (for landfills, only 57% of
the units had liners and 85% of the
units had ground water monitoring,
while for surface impoundments, only
26% of the units had liners and only
38% of the units had ground water
monitoring).

Between 2000 and 2006, EPA
addressed public comments and
updated the quantitative risk assessment
for the management of CCRs in landfills
and surface impoundments. The
purpose of the risk assessment is to
identify CCR constituents, waste types,
liner types, receptors, and exposure
pathways with potential risks and to
provide information that EPA can use as
we continue to evaluate the risks posed
by CCRs disposed of in landfills and
surface impoundments. The risk
assessment was designed to develop
national human and ccological risk
estimates that are representative of
onsite CCR management settings
throughout the United States. A revised
draft risk assessment was made
available to the public through the
August 2007 NODA (which is discussed
in other sections of the preamble) and
is available at http.//www.regulations.
gov/fdmspublic/component/
main?main=DocumentDetail
&0=090000648027b9cc.

EPA submitted the revised draft risk
assessment report, together with public
comments on the report in response to
the 2007 NODA, to a peer review panel.
EPA completed the risk assessment,
taking into account peer review
comments, in a final report titled
“Human and Ecological Risk
Assessment of Coal Combustion
Wastcs,” (September 2009). The report,
peer review comments, and EPA’s
response to the peer review comments
are available in the docket for this
proposal.

For purposes of this rulemaking, EPA
defined the target level of protection for

human health to be an incremental
lifetime cancer risk of no greater than
one in 100,000 (10 ~5) for carcinogenic
chemicals and a hazard quolienl o[ 1.0
for noncarcinogenic chemicals. The
hazard quotient is the ratio of an
individual’s chronic daily dose of a
constituent to the reference dose for that
constituent, where the reference dose is
an estimate of the daily dose that is
likely to be without appreciable risk of
deleterious effects over a lifetime. These
are the target levels that EPA typically
uses in its listing decisions. (See, for
example, the final rule for
Nonwastewaters From Productions of
Dyes, Pigments, and Food, Drug, and
Cosmetic Colorants (70 FR 9144) at
http://www.epa.gov/wastes/laws-regs/
state/revision/[rs/[r206.pd/[.)

The results of this risk assessment
provide further confirmation of the high
risks presented in the mismanagement
of CCRs disposed in landfills and
surface impoundments. The assessment
dooes confirm that there are methods to
manage CCRs safely, although it calls
into question the reliability of clay
liners, especially in surface
impoundments, and it points to very
high potential risks from unlined
surface impoundments.

Specifically, the revised draft CCR
risk assessment presents results at a
typical exposure (50th percentile), as
well as a high-end exposure (90th
percentile) risk based on a probabilistic
analysis. The revised draft CCR risk
assessment results at the 90th percentile
suggest that the management of CCRs in
unlined or clay-lined waste
management units (WMUSs) result in
risks greater than the risk criteria of
105 for excess cancer risk to humans
or an HQ grealer than 1 for noncancer
effects to both human and ecological
receptors which are the criteria
generally used in EPA’s listing
determination procedure.26 While still
above the criteria, clay-lined units
tended to have lower risks than unlined
units. However, it was the composite-
lined units that effectively reduced risks
from all pathways and constituents
below the risk criteria. More
specifically:

O For humans exposed via the
groundwater-to-drinking-water
pathway, estimated risks from clay-
lined landfills that dispose of CCRs or

?8 EPA’s hazardous waste listing determination
policy is described in the notice of proposed
rulemaking for wastes from the dye and pigment
industries at 59 FR 66075-66077 available at
http://www.epa.gov/fedrgstr/EPA-WASTE/1994/
December/Day-22/pr-98.html and in the final rule
for Nonwastewaters From Productions of Dyes,
Pigments, and Food, Drug, and Cosmetic Colorants
(70 FR 9144) at http.//www.epa.gov/wastes/laws-
regs/state/revision/frs/fr206.pdf.
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CCRs co-managed with coal refuse are
lower than those for unlined landfills.
However, the 90th percentile risk
eslimales, [or arsenic lhal leaks [rom
clay-lined landfills are still above the
risk criteria—as high as 1 in 5,000
individual lifetime excess cancer risk.27
When landfills are unlined, estimated
risks above the criteria occur for
antimony and molybdenum, as well as
arscnic (as high as 1 in 2,000 individual
lifetime excess cancer risk). In addition
to arsenic, clay-lined fluidized bed
combustion (FBC) landfills also
presented estimated 90th percentile
risks above the criteria for antimony.
However, unlined FBC landfills differed
in that they were estimated to exceed
the risk criteria only for arsenic.2® At the
50Lh percenlile, only lrivalenl arsenic
from CCRs codisposed with coal refuse
was estimated to exceed the risk criteria
with cancer risks of 1 in 50,000.

© Arsenic and cobalt were the
constituents with the highest estimated
risks for surface impoundments. Clay-
lined surface impoundments were
estimated to present 90th percentile
risks above the criteria for arsenic,
boron, cadmium, cobalt, molybdenum,
and nitrate. The 90th percentile clay-
lined impoundment estimated risks and
hazard quotients (HQ)s) were as follows:
for arsenic, the estimated risk was as
high as 1 in 140; cobalt’s estimated HQ
as high as 200, while the estimated HQs
for boron, cadmium, molybdenum and
nitrate ranged from 2 to 20. The 90th
percentile unlined surface
impoundment estimates were above the
criteria for constituents that include
arscnic, lcad, cobalt and selenium:
estimated arsenic cancer risks are as
high as 1 in 50, and non-cancer effects
estimates for cobalt ranged from an
estimated HQ of 0.9 to 500 depending
on whether CCRs were co-managed with
coal refuse. At the 50th percentile, the
only surface impoundment results
estimated to exceed the risk criteria
were arsenic and cobalt: unlined
impoundments had estimated arsenic
cancer risks as high as 6 in 10,000,
while clay-lined impoundments had
estimated arsenic cancer risks as high as
1 in 5,000. The 50th percentile
noncancer HQs due to cobalt in
drinking watcr were estimated to be as
high as 20 and 6 for unlined and clay-
lined surface impoundments,
respectively.

© Composite liners, as modeled in
this assessment, effectively reduce risks

27 Excess cancer risk means risk in addition to
pre-existing, “background” risk from other
exposures.

28 Unlined FBC landfills showed less risk as
modeled; note that the number of FBC landfills
modeled was very small (seven).

from all constituents to below the risk
criteria for both landfills and surface
impoundments at the 90th and 50th
percentiles.

© The model generally predicts that
groundwater risks will occur centuries
later for landfills than for surface
impoundments. For the groundwater-to-
drinking water pathway for unlined
landfills, arrival times of the peak
concentrations at a receptor well peaked
in the hundreds or thousands of years,
while unlined surface impoundment
risks typically peaked within the first
100 years. Clay liners resulted in later
arrival of peak risks, nearly always in
the thousands of years for landfills but
still in the first few hundred years for
surface impoundments. Finally, while
composite liners often resulted in a
failure of the plume to reach
groundwater wells, composite-lined
landfills with plumes that were
estimated to reach groundwater wells
eventually had peak arsenic-in-
groundwater concentrations at
approximately 10,000 years, while
composite-lined surface impoundments’
plumes peaked in the thousands of
years.

© For humans exposed via the
groundwater-to-surface-water (fish
consumption) pathway, unlined and
clay-lined surface impoundments were
estimated to pose risks above the criteria
at the 90th percentile. For CCRs
managed alone in surface
impoundments, these exceedances came
from selenium (estimated HQs of 3 and
2 for unlined and clay-lined units,
respectively). For CCRs co-managed
with coal refuse, these exceedences
came from arsenic (3 in 100,000 and 2
in 100,000 estimated excess cancer risks
for unlined and clay-lined units,
respectively). All 50th percentile surface
impoundment risks are estimated to be
below the risk criteria. No constitucnts
pose estimated risks above the risk
criteria for landfills (including FBC
landfills) at the 90th or 50th percentile.

© EPA also conducted a separate draft
fugitive dust screening assessment
which indicates that, without fugitive
dust controls, there could be
exceedances of the National Ambient
Air Quality Standards for fine
particulate matter in the air at
residences near CCR landfills.2° The

29EPA’s decision to address fugitive dust was
based on a peer review comment to the draft Risk
Assessment, stakeholder NONDA comments,
photographic documentation of fugitive dust
associated with the hauling and disposal of CCRs,
Agency efforts to control fugitive dust emissions
from the 1'VA Kingston spill (see e.g., http://
www.cpakingstontva.com/
EPA%Z20Air%20Audits %20and % 20Reviews/
Kingston%20F1ly%20Ash% 20-

1998 risk assessment 3° also showed
risks from inhalation of chromium in
fugitive dust but at levels below the
criteria.®!

EPA recognizes that there are
significant uncertainties in national risk
assessments of this nature, although it
did attempt to address potential
uncertainties through Monte Carlo and
sensitivity analyses. Uncertainties
discussed in the revised risk assessment
include:

¢ The locations and charactcristics of
currently operating facilities;

e The failure to account for direct
discharges to surface water;

¢ Changing conditions over the
10,000-year period modeled;

¢ Shifting populations and ecological
receptors;

¢ Additivoe risks from multiple
constituents or multiple pathways;

¢ Clean closure of surface
impoundments;

¢ The speciation and bioavailability
ol consliluents;

e The effect of compacting CCRs
before disposal;

¢ The assumption that all disposal
units are above the water table;

¢ Full mixing of the groundwater
plume;

¢ The choice of iron sorbent in the
soil;

¢ The appropriateness of the leachate
data uscd and the trecatment of
nondetects;

o The distance to receptor wells and
surface water bodies; and

¢ The potential conservativeness of
human health benchmarks.

The Agency, however, does solicit
comment on several specific aspects of
the underlying risk assessment. In
particular, EPA requests comment on
whether clay liners designed to meet a
1x10~7 cm/sec hydraulic conductivity
might perform differently in practice
than modcled in the risk asscssment.
Thus, EPA solicits specific data on the
hydraulic conductivity of clay liners
associated with CCR disposal units. In
addition to the effectiveness of various
liner systems, the hydraulic
conductivity of coal ash can be reduced
with the appropriate addition of
moisture followed by compaction to
attain 95% of the standard Proctor

%20EPA%20Audit.pdf), and OSHA’s requirement
for MSDS sheets for coal ash.

30 Non-Groundwater Pathways, Human Health
and Ecological Risk Analysis for Fossil Fuel
Combustion Phase 2 (FFC2): Draft Final Report
(http://www.epa.gov/osw/nonhaz/industrial/
special/fossil/ngwrsk1.pdf).

31 All chromium prosent in the particulate matter
was assumed to be in the more toxic, hexavalent
form.
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maximum dry density value.32 This
concept, it has been reported, could
potentially be taken further with the use
ol compaclion coupled with the
addition of organosilanes. According to
recent studies, organosilanes could take
the hydraulic conductivity to zero.33
EPA solicits comments on the
effectiveness of such additives,
including any analysis that would
reflect long-term performance, as well as
the appropriateness of a performance
standard that would allow such control
measures in lieu of composite liners.
EPA has also observed that surface
impoundments are often placed right
next to surface water bodies which may
present complex subsurface
environments not considered by the
groundwaler model, and Lherelore EPA
seeks data on the distance of surface
impoundments to water bodies, site
specific groundwater risk analysis
which accounts for the presence of a
nearby surface water body, and
groundwater monitoring data associated
with such sites.

In characterizing CCRs and utilizing
such data for the risk analysis, EPA
gathered a variety of data over a long
period of time. As a general matter, EPA
finds these data to be an accurate
characterization, and that the values are
in line with recent studies EPA has
conducted to characterize new air
pollution controls. However, with
respect to a few of the highest surface
impoundment porewater concentrations
(for arsenic in particular), questions
have been raised regarding the
representativeness of these individual
data points. In onc casc, a facility with
the highest arsenic pore water
concentration (86.0 mg/L) involved
values that were measured in a section
of a surface impoundment where coal
refuse (defined as coal waste from coal
handling, crushing, and sizing
operations) was disposed of at the water
surface. Pore water samples taken in the
coal ash sediment beneath the coal
refuse involved concentrations of
arsenic as low as 0.003 mg/L. Thus,
there is the question of whether those
pore water samples measured in the

32 The slandard and modilied Proclor compaclion
tests (ASTM D 698 and D 1557 respectively] are
used to determine the maximum achievable density
of soils and aggregates by compacting the soil or
aggregate in a standardized mould at a standardized
compactive force. The maximum dry density value
(or maximum achievable dry density value) is
determined by dividing the mass of the compacted
material (weight divided by the gravitational force)
by the volume of the compacted material.

33 “Organo-silane Chemistry: A Water Repellant
Technology for Coal Ash and Soils,” John L.
Daniels, Mimi S. Hourani, and Larry S. Harper,
2009 World of Coal Ash Conference. Available at
http://www.flyash.info/2009/025-daniels2009. pdf
and in the docket to this proposal.

coal refuse represent what leaches out of
the bottom of the surface impoundment.

The next highest arsenic values (an
average ol 5.37 mg/L over 4 samples
with the highest concentration being
15.5 mg/L) came from site CASJ (known
as SJA in the EPRI report). The concern
is that arsenic in the pore water was
orders of magnitude higher than in the
pond water. That type of change doesn’t
appear to occur for other constituents in
these samples or for arsenic in samples
from other surface impoundments. EPA
recently attempted to obtain further
information that could assist us to better
characterize these specific data, but the
data are old, the impoundment is no
longer in operation, and there are
apparently no additional records upon
which to draw conclusions.

Additional high concentration values,
especially for lead, are associated with
ash data provided by Frecman United
Mining, which acquired ash for a
minefilling project. None of this ash
data is associated with electric utilities,
but rather with other coal combusters
such as John Deere, American
Cyanamid, and Washington University
in St. Louis, Missouri. The Agency is
uncertain whether the high lead levels
are associated with lead levels in the
source coal, the operalions al Lhese
facilities, or whether other wastes were
mixed with the CCRs.

While these concerns are associated
with a small fraction of the data, these
data reflect the highest concentrations,
and thus can be important
considerations in the risk analysis.
Based on the above concerns, EPA
solicits comment on several questions.

e For the highest concentrations in
EPA’s database, such as the examples
mentioned above, are there values that
do not appropriatcly represent leaching
to groundwater, and if so, why not?

e Are there any additional data that
are representative of CCR constituents
in surface impoundment or landfill
leachate (from literature, state files,
industry or other sources) that EPA has
not identified?

e EPA understands that the disposal
practices associated with coal refuse in
surface impoundments may have
improved based on the development of
an industry guide.34 EPA solicits
information on the degree to which coal
refuse management practices have
changed since the issuance of the guide
and the impacts of those changes (e.g.,
have concentrations of arsenic been
reduced in leach samples that have been

34(uidance for Comanagement of Mill Rejects at
Coal-Fired Power Plants, Electric Power Rescarch
Institute, 1999. Available in the docket to this
proposal.

taken at facilities operating in concert
with the industry guide).

e For CCR surface impoundments, dare
there any examples of pore water
concentrations for arsenic increasing
orders of magnitude over pond water
concentrations?

For more detailed discussions of the
CCR risk assessment, see the document
titled: “What Are the Environmental and
Health Effects Associated with
Disposing of CCRs in Landfills and
Surface Impoundmenls?” and Lhe reporl
titled “Human and Ecological Risk
Assessment of Coal Combustion Wastes
which are included in the docket to this
notice.

>

C. Damage Cases

Under the Bevill Amendment for the
“special waste” categories of RCRA, EPA
was slalulorily required lo examine
“documented cases in which danger to
human health or the environment from
surface runoff or leachate has been
proved” from the disposal of coal
combustion wastes (RCRA Section
8002(n)). The criteria used to determine
whether danger to human health and
the environment has been proven are
described in detail in the May 2000
Regulatory Determination at 65 FR
3222435

At the time of the May 2000
Regulatory Determination, the Agency
was aware of 11 documented cases of
proven damage to ground water and 36
cases of potential damage to human
health and the environment from the
improper management of CCRs in
landfills and surface impoundments.
Additionally, the Agency determined
that another four cases were
documented cases of ecological
damages.36 However, for the May 2000
Regulatory Determination, EPA did not
consider these ecological damage cases
because all involved some form of
discharge from waste management units
to ncarby lakes or crecks that would be
subject to the Clean Water Act
regulations. Moreover, EPA concluded
that the threats in those cases were not
subslanlial enough o cause large scale,
system level ecological disruptions. On
review, EPA has concluded that the
ecological damage cases are appropriate
for consideration because, while they
might involve CWA violations, they
neverlheless rellecl damages [rom CCR
disposal that might be handled under
RCRA controls. And, while they may or
may not have involved “systems-level”

35 For definition of “proven damage case,” see
section C in the Supplementary Information
section.

36 Ecological damagoes arc damages to mammals,
amphibians, fish, benthic layer organisms and
plants.
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disruption, they were significant enough
to lead to state response actions, e.g.,
fish advisories. EPA now believes that
ecological damages warranling slale
environmental response are generally
appropriate for inclusion as damage
cases, and to fail to include them would
lead to an undercounting of real and
recognized damages. Accordingly, at the
time of the May 2000 Regulatory
Determination, in total, 15 casecs of
proven damages had occurred.
Suhsequently, one of the 15 proven
damage cases has been reclassified as a
potential damage case, resulting in a
total of 14 proven cases of damage, as

of the May 2000 Regulatory
Determination.

Since the May 2000 Regulatory
Determination, additional damage cases,
including ecological damage cases, have
occurred, and were discussed in the
August 2007 NODA. Specifically, EPA
has gathered or received information on
135 alleged damage cases. Six of the
alleged damage cases have been
excluded from this analysis because
they involved minefills, a management
method which is outside the scope of
this proposal, while sixty-two of the
damage cases have not been further
assessed because there was little or no
information supporting the concerns
identified. Of the remaining 67 damage
cases evaluated, EPA determined that 24
were proven cases of damage (which
includes the 14 proven damage cases
from the May 2000 Regulatory
Determination); of the 24 damage cases,
eight were determined to be proven
damages to surface water and sixteen
were determined to be proven damages
to ground water, with four of the cases
to groundwater being from unlined
landfills, five coming from unlined
surface impoundments, one was from a
surface impoundment where it was
unclear whether it was lined, and the
remaining six cases coming from
unlined sand and gravel pits. Another
43 cases (which includes the 36
potential damage cases from the May
2000 Regulatory Determination) were
determined to be potential damages to
groundwater or surface water; however,
four of the potential damage cases were
attributable to oil combustion wastes
and thus arc outside the scope of this
proposal; therefore, resulting in 39 CCR
potential damage cases. The remaining
10 alleged damage cases were not
considered to be proven or potential
damage cases due to a lack of evidence
that damages were uniquely associated
with CCRs; therefore, they were not
considered to be CCR damage cases.

Finally, within the last couple of
years, EPA has learned of an additional
five cases of claimed damage. Two of

the cases involve the structural failure
of the surface impoundment; i.e., dam
safety and structural integrity issues, a
pathway which EPA did not consider at
the lime of the May 2000 Regulalory
Determination. These cases are (1) a 0.5
million cubic yard release of water and
fly ash to the Delaware River at the
Martin’s Creek Power Plant in
Pennsylvania in 2005, leading to a
response action costing $37 million, and
(2) the catastrophic failure of a dike at
TVA’s Kingston, Tennessee facility,
leading to the release of 5.4 million
cubic yards of fly ash sludge over an
approximately 300 acre area and into a
branch of the Emory River, followed by
a massive cleanup operation overseen
by EPA and the state of Tennessee. EPA
classifies these as proven damage cases.
Another case involved the failure of a
discharge pipe at the TVA Widows
Creek plant in Stevenson, Alabama,
resulting in a 6.1 million gallon release
from an FGD pond, leading to $9.2
million in cleanup costs. EPA did not
classify this as a damage case, because
samples at relevant points of potential
exposure did not exceed applicable
standards. Two other cases involved the
placement of coal ash in large scale fill
operations. The first case, the BBBS
Sand and Gravel Quarries in Gambrills,
Maryland, involved the disposal of fly
ash and bottom ash (beginning in 1995)
in two sand and gravel quarries. EPA
considers this site a proven damage
case, because groundwater samples from
residential drinking wells near the site
include heavy metals and sulfates at or
above groundwater quality standards,
and the state of Maryland is overseeing
remediation. The second case is the
Battlefield Golf Course in Chesapeake,
Virginia where 1.5 million yards of fly
ash were used as fill and for contouring
of a golf course. Groundwater
contamination ahove drinking water
levels has been found at the edges and
corners ol the goll course, bul nol in
residential wells. An EPA study in April
2010 established that residential wells
near the site were not impacted by the
fly ash and, therefore, EPA does not
consider this site a proven damage case.
However, due to the onsite groundwater
contamination, EPA considers this site
to be a potential damage case. Thus, the
Agency has classified three of the five
new cases as proven damage cases, one
as a potential damage case, and the
other as not being a damage case (i.e.,
not meeting the criteria to be considered
either a proven or polenlial damage
case). This brings the total number of
proven damage cascs to 27 and 40
potential cases of damage from the

mismanagement ot CCRs being
disposed.

The Marlins Creek and TVA Kingslon
fly ash impoundment failures
underscore the need for surface
impoundment integrity requirements. In
the case of the Martins Creek failure, 0.5
million cubic yards of fly ash slurry was
released into the Delaware River when
a dike failed. Fortunatcely, there are no
homes in the path of the release and all
the damage was confined to power plant
property and the Delaware River. On the
other hand, the 5.4 million cubic yards
of fly ash sludge released as a result of
the TVA Kingston impoundment failure
covered an area of approximately 300
acres, flowed into a branch of the Emory
River, disrupled power, ruplured a gas
line, knocked one home off its
foundation and damaged others.
Fortunately, there were no injuries.

While much of our risk modeling
deals with ground water contamination,
based on historical facts, EPA
recognizes that failures of large CCR
impoundments can lead to catastrophic
environmental releases and large
cleanup costs. It is critical to understand
as well, however, that the structural
integrity requirements and the
requirements for conversion or
retrofitting of existing or new
impoundments are designed to avoid
such releases and that the benefits of
avoiding such catastrophic failurcs arc
very signiticant. As discussed in more
detail in Section XII of today’s proposal
and as fully explained in our Regulatory
Impact Analysis (RIA), EPA estimated
the benefits of avoiding the future
cleanup costs of or impoundment
failures. Depending on the regulatory
option chosen, the annualized benefits
range from $29 million to $1,212
million per year, and the net present
value of these ranges from $405 million
to $16,732 million. In addition, the RIA
did not quantify or monetize several
other additional benefits consisting of
future avoided social costs associated
with ecological and socio-economic
damages. These include avoided
damages to natural resources, damages
to property and physical infrastructure,
avoided liligalion cosls associaled wilh
such events, and reduction of toxic
chemical-contaminated cffluent
discharges from impoundments to
surface waters.

In December 2009, EPA received a
new report from EPRI challenging our
conclusions on many of the proven
damage cases often noting that there
was not significant off-site
contamination.

The report, “Cvaluation of Coal
Combustion Product Damage Cases
(Volumes 1 and 2), Draft Report,
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November 2009,” is available in the
docket to this proposal. EPA solicits
comments on EPRI's report and
welcomes addilional dala regarding the
proven damage cases identified by EPA,
especially the degree to which there was
off-site contamination.

EPA notes that several stakeholders
have very recently identified additional
claimed damage cascs, and the agency
has not had the time to review them
closely.37 Similarly, other stakeholders
have recently provided valuable
information on CCR risks, costs of
different possible options, and
characterization data, which EPA has
also not had time to review in detail or
to respond to. Generally, these reports
include information that is relevant to
today’s proposal. EPA will review this
information carefully as we proceed to
a final rule, and we encourage
commenters on the proposal to consider
this material, which EPA has placed in
the rulemaking docket, as they prepare
comments.

For a more detailed discussion of the
damage cases, see the Appendix to this
nolice, lhe lable “Summary of Proven
Cases with Damages to Groundwater
and to Surface Water” at the end of the
Appendix, and the document “Coal
Combustion Wastes Damage Case
Assessments” available at http://
www.regulations.gov/fdmspublic/
component/
main?main=DocumentDetail&d=EPA-
HQ-RCRA-2006-0796-0015.

III. Overview and Summary of the
Bevill Regulatory Determination and
the Proposed Subtitle C and Subtitle D
Regulatory Options

In today’s notice, EPA is reevaluating
its August 1993 and May 2000 Bevill
Regulatory Determinations regarding
CCRs generated at electric utilities and
independent power producers. In the
May 2000 determination, EPA
concluded that disposal of CCRs did not
warrant regulation under RGRA subtitle
C as a hazardous waste, but did warrant
federal regulation as a solid waste under
subtitle D of RCRA. However, EPA
never issued federal regulations under
subtitle D of RCRA for CCRs. (As noted
previously, today’s proposal could
result in the development of subtitle D
standards consistent with the May 2000
Regulatory Determination. or with a
revision ol the delerminalion, or lhe
issuance of subtitle C standards under
RCRA.) Today, EPA is reconsidering

37 On February 24, the Environmental Integrity
Project and EarthJustice issued a report on 31 ‘new’
alleged CCRs damage cases which is available at:
http://www.cnvironmentalintegrity.org/
news_reports/documents/OutofControl-
MountingDamagesFromCoalAshWasteSites.pdf.

this determination, and is soliciting
comments on two alternative options:
(1) to reverse the Bevill determination
(wilh respecl Lo disposal ol CCRs in
surface impoundments and landfills),
and regulate such CCRs as special
wastes under RCRA subtitle C, and (2)
to leave the Bevill determination in
place and regulate CCRs going to
disposal under federal RCRA subtitle D
standards. Today’s co-proposal provides
regulatory text for both options.

In determining whether or not to
exclude a Bevill waste from regulation
under RCRA subtitle C, EPA must
evaluate and weigh eight factors. In
section 1V. B. of this preamble, EPA
discusses CCRs from electric utilities in
light of these factors, and we highlight
the considerations that might lead us to
reversing the August 1993 and May
2000 Regulatory Determinations (and
therefore regulate CCR disposal under
RCRA subtitle C), or to leave the
determination in place (and regulate
CCR disposal under RCRA subtitle D).

At the same time, EPA continues to
believe the Bevill exclusion should
remain in place for CCRs going lo
certain beneficial uses, because of the
important benefits to the environment
and the economy from these uses, and
because the management scenarios for
these products are very different from
the risk case being considered for CCR
disposal in surface impoundments and
landfills. EPA makes it clear that CCRs
in sand and gravel pits, quarries, and
other large fill operations is not
beneficial use, but disposal. As such, it
would be regulated under whichever
option is finalized. EPA solicits
comments, however, on whether
unencapsulated uses of CCRs warrant
lighler federal conlrol.

A. Summary of Subtitle C Proposal

In combination with its proposal to
reverse the Bevill determination for
CCRs destined for disposal, EPA is
proposing to list as a special waste,
CCRs from electric utilities and
independent power producers when
destined for disposal in a landfill or
surface impoundment. These CCRs
would be regulated under the RCRA
subtitle C rules (as proposed to be
amended here) from the point of their
generation to the point of their final
disposition, which includes both during
and after closure of any disposal unit. In
addition, EPA is proposing that all
existing units that have not closed in
accordance with the criteria outlined in
this proposal, by the effective date of the
final rule, would be subject to all of the
requirements of subtitle C, including the
permitting requirements at 40 CFR parts
124 and 270. As such, persons who

generate, transport and treat, store or
dispose of CCRs would be subject to the
existing cradle-to-grave subtitle C waste
managemenl requirements al 40 CFR
parts 260 through 268, parts 270 to 279,
and part 124 including the generator
and transporter requirements and the
requirements for facilities managing
CCRs, such as siting, liners (with
modification), run-on and run-off
controls, groundwater monitoring,
fugitive dust controls, financial
assurance, corrective action, including
facility-wide corrective action, closure
of units, and post-closure care (with
certain modifications). In addition,
facilities that dispose of, treat, or, in
many cases, store, CCRs also would be
required to obtain permits for the units
in which such malerials are disposed,
treated, and stored. EPA is also
considering and seeking comment on a
modification, which would not require
the closure or installation of composite
liners in existing surface
impoundments; rather, these surface
impoundments could continue to
operate for the remainder of their usetul
life. The rule would also regulate the
disposal of CCRs in sand and gravel
pits, quarries, and other large fill
operations as a landfill.

To address the potential for
catastrophic releases from surface
impoundments, we also are proposing
requirements for dam safety and
stability for impoundments that, by the
effective date of the final rule, have not
closed consistent with the requirements.
Finally, we are proposing land disposal
restrictions and treatment standards for
CCRs, as wcll as a prohibition on the
disposal of treated CCRs below the
natural water table.

B. Summary of Subtitle D Proposal

In combination with its proposal to
leave the Bevill determination in place,
EPA is proposing to regulate CCRs
disposed of in surface impoundments or
landfills under the RCRA subtitle D
requirements, which would establish
national criteria to ensure the safe
disposal of CCRs in these units. The
units would be subject to, among other
things, location standards, composite
liner requirements (new landfills and
surface impoundments would require
composite liners; existing surface
impoundments without liners would
have to retrofit within five years, or
cease receiving CCRs and close);
groundwater monitoring and corrective
action for releases from the unit
standards; closure and post-closure care
requirements; and requirements to
address the stability of surface
impoundments. We solicit comments on
requiring financial assurance and on
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how the requirements apply to surface
impoundments that continue to receive
CCRs after the effective date of the rule;
specifically, EPA is requesling commenl
on an alternative under which existing
surface impoundments would be
allowed to continue to operate without
requiring the facility to retrofit the unit
to install a composite liner. The rule
would also regulate the disposal of
CCRs in sand and gravel pits, quarrics,
and other large fill operations as a
landfill. The rule would not regulate the
generation, storage or treatment of CCRs
prior to disposal. Because of the scope
of subtitle D authority, the rule would
not require permits, nor could EPA
enforce the requirements. Instead, states
or citizens could enforce the
requirements under RCRA cilizen suil
authority; the states could also enforce
any state regulation under their
independent state enforcement
authority.

EPA is also considering, and is
sccking comment on, a potential
modification to the subtitle D option,
called “D prime.” Under the “D prime”
option, existing surface impoundments
would not have to close or install
composite liners but could continue to
operate for their useful life. In the “D
prime” option, the other elements of the
subtitle D option would remain the
same.

IV. Bevill Regulatory Determination
Relating to CCRs From Electric Utilities
As discussed in lhe preceding
sections, EPA originally conditioned its
May 2000 Regulatory Determination on
continued review of, among other
factors, “the extent to which [the wastes]
have caused damage to human health or
the environment; and the adequacy of
existing regulation of the wastes.” (See
65 FR 32218.) Review of the information
developed over the past ten years has
confirmed EPA's original risk concerns,
and has raised significant questions
regarding the accuracy of the Agency’s
predictions regarding anticipated
improvements in management and state
regulatory oversight of these wastes.
Consequenlly, the Agency has
determined that reconsideration of its
May 2000 Regulatory Determination is
appropriate, and is revaluating whether
regulation of CCRs under RCRA subtitle
C is necessary in light of the most recent
information. The scientific analyses,
however, are complex and present
legitimate questions for comment and
further consideration. Thus, while EPA
has concluded that federal regulation of
this material is necessary, the Agency
has yet not reached a conclusion as to
whether the Bevill determination
should be revised, or whether regulation

under RCRA subtitle C or D is
appropriate, but is soliciting comments
on the two options described in the
previous seclion.

As stated earlier, EPA’s application of
its discretion in weighing the eight
Bevill factors—and consequently our
ultimate decision—will be guided by
the following principles. The first is that
EPA’s actions must be protective of
human health and the environment.
Second, any decision must be based on
sound science. Finally, in conducting
this rulemaking, EPA will ensure that its
decision processes are transparent, and
encourage the greatest degree of public
participation. Consequently, to further
the public’s understanding and ability
to comment on the issues facing the
Agency, EPA provides an extensive
discussion of the technical issues
associated with the available
information, as well as the policy
considerations and the key factors that
will weigh in the Agency’s ultimate
decision.

A. Basis for Reconsideration of May
2000 Regulatory Determination

EPA decided in May 2000 Lhal
regulation under RCRA subtitle C was
not warranted in light of the trends in
present disposal and utilization
practices, the current and potential
utilization of the wastes, and the
concerns expressed againsl duplicalion
of efforts by other federal and state
agencies. In addition, EPA noted that
the utility industry has made significant
improvements in its waste management
practices with respect to new
management units over recent years,
and most state regulatory programs are
similarly improving. In particular, EPA
noted that, of the new units constructed
between 1985 and 1995, 60% of the new
surface impoundments were lined and
65% had groundwater monitoring.
Further, the risk information available
was limited, although we also noted that
we expected that the limited number of
damage cases identified in the
Regulatory Determination was an
underestimate. However, EPA did not
conclude that the available information
regarding the extent or nature of the
risks were equivocal. However, the
Agency noted that “* * * we identified
a potential for risks from arsenic that we
cannot dismiss * * *”38 EPA further
noted that “[i]n the absence of a more
complete groundwater risk assessment,
we are unable at this time to draw
quantitative conclusions regarding the
risks due to arsenic or other

38Sec 65 FR 32216 at hitp://www.cpa.gov/
epawaste/nonhaz/industrial/special/fossil/ff2f-

frpdf

contaminants posed by improper waste
management.” Existing older units that
lacked liners and groundwater
moniloring (for surface impoundments,
only 26% of all units had liners and
only 38% of all units had groundwater
monitoring) were the major risk drivers
in the study.

As discussed in greater detail in
scction ILB, EPA has reviscd the draft
quantitative risk assessment made
available when it solicited public
comment on the 1999 Report to
Congress to account for the concerns
raised by the public during the public
comment period. The results of these
risk analyses show that certain
management practices—the disposal of
both wet and dry CCRs in unlined waste
management units, but particularly in
unlined surface impoundments, and the
prevalence of wet handling, can pose
significant risks to human health and
the environment from releases of CCR
toxic constituents to ground water and
surface water. The Agency has
estimated that there are approximately
300 CCR landfills and 584 CCR surface
impoundments or similar management
units in use at roughly 495 coal-fired
power plants. (Data also indicate thata
small number of utilities dispose of
CCRs off-site, typically near the
generating utility.) Many of these
units—particularly surface
impoundments—Ilack liners and
groundwater monitoring systems. EPA’s
revised CCR risk assessment 39
estimated the cancer risk from arsenic4°
that leaches into groundwater from
CCRs managed in units without
composite lincrs to cxceed EPA’s typical
risk thresholds of 1074 to 10~ ¢. For
example, depending on various
assumptions about disposal practices
(e.g., whether CCRs are co-disposed
with coal refuse), groundwater
interception and arsenic speciation, the
90th percentile risks from unlined
surface impoundments ranged from
2x1072 to 1x10~ 4, The risks from clay-
lined surface impoundments ranged
from 7x102 to 4x10 5. Similarly,
estimated risks from unlined landfills
ranged between 5x10~4 to 3x10~¢, and

29 “Humman and Ecological Risk Assessmenl of
Coal Combustion Wastes,” (April 2010).

40 The risk eslimales [or arsenic presenled in the
revised risk assessment are based on the existing
cancer slope factor of 1.5 mg/kg/d —1in EPA’s
Integrated Risk Information System (IRIS).
However, EPA is currently evaluating the arsenic
cancer slope factor and it is likely to increase. In
addition, the National Resources Council (NRC) of
the Nalional Academy of Sciences (NAS) made new
recommendations regarding new toxicity
information in the NRC document, “Arsenic in
Drinking Water, 2001 Update.” Using this NRC data
analysis, EPA calculated a new cancer slope factor
of 26 mg/kg/d ~! which would increase the
individual risk estimates by about 17 times.
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from 2x10~4 to 5x10 2 for clay-lined
landfills. EPA’s risk assessment also
estimated HQs above 1 for other metals,
including selenium and lead in unlined
and clay-lined units. EPA also notes in
this regard that recent research indicates
that traditional leach procedures (e.g.,
TCLP and SPLP) may underestimate the
actual leach rates of toxic constituents
from CCRs under different field
conditions.

Recent events also have demonstrated
that, if not properly controlled, these
wastes have caused greater damage to
human health and the environment than
EPA originally estimated in its risk
assessments. On December 22, 2008, a
failure of the northeastern dike used to
contain fly ash occurred at the
dewatering area of the TVA’s Kingston
Fossil Plant in Harriman, Tennessee.
Subsequently, approximately 5.4
million cubic yards of fly ash sludge
was released over an approximately 300
acre area. The ash slide disrupted
powecr, ruptured a gas linc, knocked one
home off its foundation and damaged
others. A root-cause analysis report
developed for TVA, accessible at
http://www.tva.gov/kingston/rca/
index.htm, established that the dike
failed because it was expanded by
successive vertical additions, to a point
where a thin, weak layer of fly ash
(‘slime’) on which it had been founded,
failed by sliding. The direct costs to
clean up the damage from the TVA
Kingston incident are well into the
billions, and is currently estimated to
exceed $1.2 billion.*!

Although the TVA spill was the
largest, it was not the only damage case
to involve impoundment stability. A
smaller, but still significant incident
occurred in August 2005, when a gate in
a dam confining a 40-acre CCR surface
impoundment in eastern Pennsylvania
failed. The dam failure, a violation of
the facility’s state-issued solid waste
disposal permit and Section 402 of the

11 $3.0 billion is EPA's “social cost” estimate
assigned in the April 2010 RIA to the December
2008 TVA Kingston, TN impoundment release
event. Social cost represents the opportunity costs
incurred by society, not just the monetary costs for
cleanup. OMB’s 2003 “Circular A-4: Regulatory
Analysis” (page 18) instructs Federal agencies to
estimate “opportunity costs” for purpose of valuing
benefits and costs in RIAs. This $3.0 billion social
cost estimate is larger than TVA’s $933 million to
$1.2 billion cleanup cost estimate (i.e., TVA’s
eslimale as ol 03 Feb 2010), because EPA’s social
cost estimate consists of three other social cost
elements in addition to TVA’s cleanup cost
estimate: {(a) TVA cleanup cost, (h) response,
oversight and ancillary costs associated with local,
state, and other Federal agencies, (c) ecological
damages, and (d] local (community) socio-economic
damages. Appendix () to the April 2010 RIA
provides EPA’s documentation and calculation of
these four cost elements, which total $3.0 billion in
social cost.

Clean Water Act, resulted in the
discharge of 0.5 million cubic vards of
coal-ash and contaminated water into
the Oughoughton Creek and the
Delaware River.

Moreover, documented cases of the
lype of damage thal EPA originally
identified to result from improper
management of GCR have continued to
occur, leading EPA to question whether
the risks that EPA originally identified
have been sufficiently mitigated since
our May 2000 Regulalory
Determination. As discussed in more
detail below, and in materials contained
in the docket, there is a growing record
of proven damage cases to groundwater
and surface water, as well as a large
number of potential damage cases. Since
the May 2000 Regulatory Determination,
EPA has documented an additional 13
proven damage cases and 4 potential
damage cases.

Further, recently collected
information regarding the existing state
regulatory programs 42 calls into
question whether those programs, in the
absence of national minimum standards,
have sufficiently improved to address
the gaps that EPA had identified in its
May 2000 Regulatory Determination
such that EPA can continue to conclude
that in the absence of federal oversight,
the management of these wastes will be
adequate to protect human health and
the environment. Many state regulatory
programs for the management of CCRs,
including requirements for liners and
groundwaler moniloring, are lacking,
and while industry practices may be
improving, EPA continucs to scc cascs
of inappropriate management or cases in
which key protections (e.g.,
groundwater monitoring at existing
unils) are absenl. Although the joinl
DOE and EPA study entitled, Coal
Combustion Wastec Management at
Landfills and Surface Impoundments,
1994-2004, indicates that most new
units appear to be better designed, in
thal they are lined and have inslalled
groundwater monitoring systems, and
therefore the total percentages of
unprotected units have decreased, it
appears that a large amount of waste is
still being disposed into units that lack
the necessary protections of liners, and
groundwater monitoring. Furthermore,
while corrective action has generally
been taken at the proven damage cases,
the RCRA regulatory program is
designed to prevent contamination in
the first place, if at all practicable, rather
than one in which contamination is

42 ASTSWMO Survey Conducted Feb.—Mar.
2009 (Excel spreadsheet] available in the docket for
this proposal.

simply remedied after discovery.*3 This
information also highlights that EPA
still lacks details regarding the manner
and degree lo which slales are
regulating the management of this
material. All of these factors emphasize
the need for prompt federal rulemaking
and have led EPA to reconsider its May
2000 Regulatory Determination.

In sum, as a result of the significant
new information accumulated on two of
the four considerations specifically
identified in the May 2000 Regulatory
Determination (65 FR 32218), the
Agency has determined that
reevaluation of its original conclusions
in light of all of the RCRA Section
8002(n) study factors is necessary.
Based on its consideration of these
statutory factors, EPA has not yet
reached a decision on whether to revise
the Bevill Regulatory Determination.
Rather, EPA has summarized the
information available for each of the
[aclors, and idenlifies lhose
considerations on which EPA believes
that critical information is lacking.
Accordingly, EPA is soliciting further
information and public input on each of
these considerations that will factor into
the Agency’s determination as to
whether regulation under RCRA subtitle
C or D is warranted.

As stated previously and as fully
explained in Section XII of today’s
proposal and in our Regulalory Impacl
Analysis, our proposed requirements for
surface impoundment structural
stability and conversion or retrofitting of
units, will have substantial benefits in
avoided future clean up costs.

B. RCRA Section 8002(n) Study Factors

Section 8002(n) of RCRA requires the
Administrator to conduct a detailed and
comprehensive study and submit a
report on the adverse effects on human
health and the environment, if any, of
the disposal and utilization of fly ash
waste, hottom ash waste, slag waste, flue
gas emission control waste, and other
by-product materials generated
primarily from the combustion of coal
or other fossil fuels. The study was to
include an analysis of the eight factors
required under section 8002(n) of
RCRA. EPA addressed these study
factors in the 1988 and 1999 Reports to

43 As noted in Appendix I on Damage Cases, of
the 16 proven cases ol damages lo groundwaler, (he
Agency has been able to confirm that corrective
actions have been completed in seven cases and are
ongoing in the remaining nine cases. Corrective
action measures at these CCR management units
vary depending on site specitic circumstances and
include formal closure of the unit, capping, re-
grading of ash and the installation of liners over the
ash, groundwater treatment, ground-water
monitoring, installation of a barrier wall, and
combinations of these measures.
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Congress. The findings of these two
Reports to Congress were the basis for
our decisions in the August 1993 and
the May 2000 Regulalory
Determinations to maintain the Bevill
exemption for CCRs. In considering
whether to retain or to reverse the
August 1993 and May 2000 Regulatory
Determinations regarding the Bevill
exemption of CCRs destined for
disposal, we have reexamined the RCRA
section 8002(n) study factors against the
data on which we made the May 2000
Regulatory Determination, as well as the
most recent data we have available.

1. Source and volumes of CCR
generated per year: In the mid-1990s,
according to various sources, between
62 and 71 million tons of CCRs were
generated by coal-fired electric power
plants.44 In comparison, much larger
volumes are being generated now
(primarily due to the increase in coal-
fired power plants), with 136 million
tons of CCRs generated by coal-fired
clectric power plants in 2008.45

2. Present disposal and utilization
practices: In 2008, 34% (46 million
lons) of CCRs were landfilled, 22% (29.4
million tons) were disposed into surface
impoundments, nearly 37% (50.1
million tons) were beneticially used
(excluding minefill operations), and
nearly 8% (10.5 million tons) were
placed in mines. This compares to
approximately 23% (26.2 million tons)
landfilled, 46% (53.2 million tons)
disposed of into surface impoundments,
23% beneficially used (excluding
minefill operations), and 8% (9 million
tons) placed in mines in 1995. Thus,
while the overall volume of CCRs going
to disposal in surface impoundments
and landfills has remained relatively
conslanl, the lolal volume going Lo
surface impoundments has decreased,
and the total volume going to landfills
has increased.

The Agency has estimated that there
are approximalely 300 CCR land[ills and
584 CCR surface impoundments or
similar management units in use at
roughly 495 coal-fired power plants.
The age of the disposal units varies
considerably. For example, while there
are new surface impoundments, 75%
arc greater than 25 years old, with 10%
being greater than 50 years old.

44 Cited in “Technical Background Document for
the Report to Congress on Remaining Wastes from
Fossil Fuel Combustion: Industry Statistics and
Waste Management Practices,” March 1999.

4> ACAA (American Coal Ash Association). 2009.
2008 Coal Combustion Product (CCP) Production &
Use Survey Report. http://acaa.affiniscape.com/
associations/8003/files/

2008 ACAA CCP Survey Report FINAL 100509.

46 Estimated from the 2009 ACAA survey and
Energy Information Administration 2005 F767
Power Plant database.

Similarly, information from an EPRI
survey used in the 1999 Report to
Congress indicates that the average
planned life expeclancy of a land[ill is
approximately 31 years, with about 12%
having planned life expectancy over 50
years (with one planning for over 100
years). Many of these units—
particularly surface impoundments, lack
liners and ground water monitoring
systems. EPA has cstimated that in
2004, 31% of the CCR landtfills and 62%
of the CCR surface impoundments
lacked liners, and 10% of the CCR
landfills and 58% of the CCR surface
impoundments lacked groundwater
monitoring.4” In the mid-1990s, there
were approximately 275 CCR landfills
and 286 CCR surface impoundments in
use.*8 EPA does nol believe Lhe
increased number of surface
impoundments identified in today’s rule
reflects an actual change of practice, but
rather more stringent definitions, as
well as possibly, the greater availability
of more accurate information. For
cxample, much of the increasc in
surface impoundments likely results
from counting units that receive
wastewater that has been in contact
with even small amounts of coal ash,
and thus includes many units which
were not included in EPA’s mid-1990
estimates.

a. Existing State Regulatory Oversight.
The results of the joint DOE and EPA
study entitled, Coal Combustion Waste
Management at Landfills and Surface
Impoundments, 1994-2004 indicates
that of the states evaluated in this
report, state regulations have generally
improved since 2000. In addition, it
would appear that the industry itself is
changing and improving its
management practices. For example, all
new surface impoundments and nearly
all new landfills (97%) identified in the
survey that were constructed between
1994 and 2004 were constructed with
liners. Regarding the prevalence of
groundwater monitoring at new units,
the joint DOL/EPA study suggests that
nearly all new landfills (98%) and most
new surface impoundments (81%)
constructed between 1994 and 2004
were constructed with groundwater
monitoring systems. Moreover, the
frequency of dry handling in landfills
appears to have increased;
approximately two-thirds of the new
units are landfills, while the remaining
one-third are surface impoundments.

47 Estimated from the 1995 data reported in the
May 2000 Regulatory Determination and the data
for new units from 1994 to 2004 reported in the
2006 DOE/EPA report “Coal Combustion Waste
Management at Landfills and Surface
Impoundments, 1994-2004.”

48 Technical Background Document, Ibid.

The number of new units from 1994 to
2004 was 56. Assuming that
replacement continued at a rate of 5.6
per year since 2004, we would have an
additional 34 new units, but it would
still be decades at this rate to replace the
large collection of older units.

The DOE/EPA study also identifies
significant gaps that remain under
cxisting statc regulation. For example,
only 19% (3 out of 19) of the surveyed
surface impoundment unit permits
included requirements addressing
groundwater protection standards (i.e.,
contaminant concentrations that cannot
be exceeded) or closure/post-closure
care, and only 12% (2 out of 12) of
surveyed units were required to obtain
bonding or financial assurance. The
EPA/DOL report also concluded that
approximately 30 percent of the net
disposable CCRs generated is potentially
entirely exempt from the state solid
waste permitting requirements 49 (EPA/
DOE Report at pages 45—46). For
cxample, Alabama docs not currently
regulate CCR disposal under any state
waste authority and does not currently
have a dam safety program (although the
state has an initiative to develop one).
Texas (the largest coal ash producer)
does not require permits for waste
managed on-site.>° Tennessee currently
does not regulate surface impoundments
under its waste authority, but is now
reconsidering this, in light of the TVA
spill. Finally, a number of states only
regulate surface impoundments under
Clean Water Act authorities, and
consequently primarily address the risks
from effluent discharges to navigable
waters, but do not require liners or
groundwater monitoring.

The Agency recognizes that these
statistics may be difficult to interpret
due to the limitations of the study. The
study focused on only eleven states,
which account for approximately half
the CCRs generated in the U.S., and it
may not address all of the existing
regulatory requirements that states may
or could impose through other
authorities to control these units. As one
example, the DOE/EPA report notes that
four of the six states that do not require
solid waste permits rely on other state
authorities to regulate these units: “In

19 38.7 million tons of out of 129 million tons
generated CCRs (Based on DOE/EIA 2004 data).

50 In Texas, on-sile means (he same or
geographically contiguous property which may be
divided by public or private rights-of-way, provided
the entrance and exit between the properties is at
a cross-roads intersection, and access is by crossing,
as opposed to going along, the right-of-way.
Noncontiguous properties owned by the same
person but connected by a right-of-way which he
controls and to which the public does not have
access, is also considered on-site property. (Title 30
TAC 335.1)
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Florida, if CCWs are disposed in an on-
site landfill at a coal-fired electric
generating plant authorized under the
Florida Power Planl Siling Acl (PPSA),
no separate permits, including solid
waste construction and operation
permits, are required. Instead, the entire
facility is covered under the PPSA
certification, which will contain the
same substantive requirements as would
otherwisc have been imposced by other
permits.” (EPA/DOE Report at page 46).
The DOE/EPA report identified whether
states tightened, relaxed, or were neutral
with regard to program changes. From
the time of the 1999 Report to Congress
to 2005, most all programs were neutral,
with a couple of programs tightening
requirements and none relaxing
requirements. Going back lo the period
of the 1988 Report to Congress to 2005,
two states (Alabama and Florida) are
reported to have relaxed portions of
their standards, while not tightening
any other portions of their program, Part
of the difficulty in interpreting this
information stcms from the fact that the
survey responses contained little or no
details of the state requirements; rather,
the responses merely indicated (by
checking a box) whether states imposed
some sort of requirement relating to the
issue. Consequently, the Agency lacks
detailed information on the content of
the requirements, and whether, for
example, performance based
requirements or other state programs are
used to address the risks from these
units. EPA also received detailed
comments on this report authored by
several environmental groups, who
criticized several of the general
conclusions. These comments arce
included in the rule docket (see
comment attachment submitted by
Marty Rustan on behalf of Lisa Evans,
Attorney, Earthjustice; EPA-HQ-RCRA-
2006-0796—-0446.5).

A more recent survey conducted by
the Association of State and Territorial
Solid Waste Management Officials
(ASTSWMOQ) seems to support the view
that the states still have not yet
adequately implemented regulatory
programs over CCR management units,
although like the DOE/EPA study, it
lacks details on the substance of the
state requirements. According to a 2009
ASTSWMO survey of states with coal
ash generation 51 (available in the
docket), of the 42 states with coal fired
utilities, at least 36 have permit
programs for landfills used to manage
CCRs, and of the 36 states that have CCR
surfacc impoundments, 25 have permit
programs. Permitting is particularly

21 ASTSWMO Survey Conducted Feb.—Mar. 2009
(Excel spreadsheet).

important to provide oversight and to
approve implementation plans such as
the placement of groundwater
moniloring wells. Wilhoul a slale permil
program, regulatory flexibility is
limited, and certification by an
independent registered professional
engineer is necessary. With regard to
liner requirements, 36% (15 of the 42
states that responded to this question)
do not have minimum 52 lincr
requirements for CCR landfills, while
67% (24 of the 36 states that responded
to this question) do not have CCR liner
requirements for surface
impoundments. Similarly, 19% (8 of the
42 states that responded to this
question) do not have minimum
groundwater monitoring requirements
[or land[fills and 61% (22 of the 36 slales
that responded to this question) do not
have groundwater monitoring
requirements for surface
impoundments.53 These findings are
particularly significant as groundwater
monitoring for these kinds of units is a
minimum for any credible regulatory
regime. The 2009 ASTSWMO survey
also indicates that only 36 percent of the
states regulate the structural stability of
surface impoundments, and only 31
percent of the states require financial
assurance for surface impoundments.
Because structural stability of surface
impoundments is largely regulated by
slale dam salely programs which are
separate from state solid waste
programs, EPA recognizes that
information from the dam safety
programs would be a much more
meaningful measure of state regulation
of the structural stability of surface
impoundments, and solicits such
information.

Thus, while the states seem to be
regulating landfills to a greater extent,
given the significant risks associated
with surface impoundments, these
results suggest that there continue to be
significant gaps in state regulatory
programs for the disposal of CCRs. (See
Letter from ASTSWMO to Matt Hale
dated April 1, 2009, a copy of which is
in the docket to today’s proposed rule
for complete results of the survey.)

EPA is also aware of some additional
information from ASTSWMO. There are
15 states (Colorado, Florida, Indiana,
lowa, Kansas, Kentucky, Maryland,

52For both landfills and surface impoundments,
most of the states that responded to questions
addressing their liner and groundwater monitoring
program provisions had less stringent requirements,
e.g., allowing variance, exemption, or a case-by-case
evaluation. In the absence of state-specific
information, we arc unable to translate these
statistics into a concrete number of affected waste
units.

23 Additionally, the Tuly 2009 Petition pointed
out deficiencies in state regulatory programs.

Minnesota, Mississippi, Montana, New
York, North Carolina, Ohio,
Pennsylvania, and Virginia) that were
considering changes to their CCR
regulations at the time of the
ASTSWMO survey (February 2009). In
late November 2009, ASTSWMO also
identified 15 states (Arizona, Delaware,
Georgia, Idaho, Iowa, Kansas, Louisiana,
Maryland, Mississippi, North Dakola,
South Garolina, Tennessee, Washington,
Wisconsin, and West Virginia) that had
revised their CCR requirements since
2000. Finally, ASTSWMO identified 8
states (Georgia, [llinois, Indiana, Iowa,
Monlana, Ohio, Pennsylvania, and
South Carolina) which are requiring
groundwater monitoring at existing
facilities that previously did not have
groundwater monitoring.

Several issues complicate this
assessment, however. As noted
previously, EPA lacks any real details
regarding how states, in practice,
oversee the management of these
materials when treated as wastes. For
example, some states may use
performance based standards or
implement requirements to control CCR
land(ills and surface impoundmenls
under other state programs. Also, most
of the new data primarily focuses on the
requirements applicable to new
management units, which represent
approximately 10% of the disposal
unils, EPA has lillle, il any informalion,
that describes the extent to which states
and utilities have implemented
requirements—such as groundwater
monitoring, for existing units, for the
many landfills and surface
impoundments that receive CCRs. The
information currently in the record with
respect to existing units is fifteen years
old. EPA expects that it would be
unlikely that states would have required
existing units to install liners, states
would have been more likely to have
imposed groundwater monitoring for
such units over the last 15 years.
Finally, as discussed in the next section,
the fact that many of the surface
impoundments are located adjacent to
water bodies—which is not