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relatively higher initial capital costs. Wet FGD processes are also characterized by
higher raw water usage than semi-dry FGD systems. This can be a significant
disadvantage or even a fatal flaw in areas where raw water availability is in short supply.

A countercurrent spray tower has become one of the most widely used absorber
types in wet limestone-based FGD service. Flue gas enters at the bottom of the absorber
and flows upward. Slurry with 10 to 15 percent solids is sprayed downward from higher
elevations in the absorber and is collected in a reaction tank at its base. The SO, in the
flue gas is transferred from the flue gas to the recycle slurry. The hot flue gas is also
cooled and saturated with water. Recycled slurry is pumped continuously from the
reaction tank to the slurry spray headers. Each header has numerous individual spray
nozzles that break the slurry flow into small droplets and distribute them evenly across
the cross section of the absorber. Prior to leaving the absorber, the treated flue gas passes
through a two-stage, chevron-type mist eliminator that removes entrained slurry droplets
from the gas. The mist eliminator is periodically washed to keep it free of solids.

In the reaction tank, the SO, absorbed from the flue gas reacts with soluble
calcium ions in the recycle slurry to form insoluble calcium sulfite and calcium sulfate
solids. In forced-oxidization processes, air is bubbled through the slurry to convert all of
the solids to calcium sulfate dihydrate (gypsum). A lime or limestone reagent slurry is
added to the reaction tank to replace the calcium consumed.

To control the solids content of the recycle slurry, a portion of the slurry is
discharged from the reaction tank to the byproduct dewatering equipment. Depending on
the ultimate disposal of the byproduct solids, the dewatering equipment may include
settling ponds, thickeners, hydrocyclones, vacuum filters, and centrifuges. The liquid
that is separated from the byproduct solids slurry is stored in the reclaim water tank.
Water in the reclaim water tank is returned to the absorber reaction tank as makeup water
and used to prepare the reagent slurry.
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Spray dryer absorber (SDA) FGD processes have been extensively used. US
utilities have installed numerous SDA FGD systems on boilers using low sulfur fuels.
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These installations, primarily located in the western United States, use either lignite or
subbituminous coals such as PRB as the boiler fuel and generally have spray dryer
systems designed for a maximum fuel sulfur content of less than 2 percent. The SDA
lime-based FGD system has an inherent removal efficiency limitation of 94 percent from
inlet concentration.

The SDA FGD process uses calcium hydroxide [Ca(OH),] produced from the
lime reagent as either a slurry or as a dry powder to the flue gas in a reactor designed to
provide good gas-reagent contact. The SO, in the flue gas reacts with the calcium in the
reagent to produce primarily calcium sulfite hemihydrate (CaSOse1/2H,0) and a smaller

amount of calcium sulfate dihydrate (CaSO4#2H,0) through the following reactions:

SO, + Ca(OH), — CaS0se'2H,0 + 2H,0
SO2 + Ca(OH)g + 1/202 —> CaSO402HQO

Water is also added to the reactor (either as part of the reagent slurry or as a
separate stream) to cool and humidify the flue gas, which promotes the reaction and
reagent utilization. The amount of water added is typically sufficient to cool the flue gas
to within 30° to 40° F of the flue gas adiabatic saturation temperature. Significantly less
water is used in these SDA FGD processes compared to wet FGD processes.

The reaction byproducts and excess reagent are dried by the flue gas and removed
from the flue gas by a particulate control device (either fabric filter or DESP). Fabric
filters are preferred for most systems, because the additional contact of the flue gas with
the particulate on the filter bags provides additional SO, removal and higher reagent
utilization. A portion of the reaction byproducts collected is recycled to the reagent
preparation system in order to increase the utilization of the lime.

Because of the large amount of excess lime present in the FGD byproducts, the
byproducts (and fly ash, if present) will experience pozzolanic (cementitious) reactions
when wetted. When wetted and compacted, the byproduct makes a fill material with low
permeability (low lengthening characteristics) and high bearing strength. However, other
than as structural fill, this byproduct has limited commercial value and typically must be
disposed of as a waste material.

The SDA FGD processes offer benefits in addition to SO, removal, including the
lack of a visible vapor plume and SO; removal. Because the SDA FGD systems do not
saturate the flue gas with water, there is no visible plume from the stack under most
weather conditions. Environmental concerns with SOz emissions are also reduced with
the SDA scrubber. SOj; is formed during combustion and will react with the moisture in
the flue gas to form sulfuric acid (H,SO4) mist in the atmosphere. An increase in HySOy4
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emissions will increase PM;, emissions. The gas temperature leaving the reactor is
lowered below the sulfuric acid dew point, and significant SO3 removal will be attained
as the condensed acid reacts with the alkaline reagent. By removing SO; in the flue gas,
the condensable particulate matter emissions can be reduced. This will reduce the
potential for any SO; plume that may cause opacity in stacks. Similar type of SO;
removal is not achievable with a wet scrubber.

All current SDA designs use a vertical gas flow absorber. These absorbers are
designed for co-current or a combination of co-current and countercurrent gas flow. In
co-current applications, gas enters the cylindrical vessel near the top of the absorber and
flows downward and outward. In combination-flow absorbers, a gas disperser located
near the middle of the absorber directs a fraction of the total flue gas flow upward toward
the slurry atomizers.

In both cases, the atomizers are located in the roof of the absorber. Both rotary
and two-fluid nozzles have been applied to this approach. The atomizer produces an
umbrella of atomized reagent slurry through which the flue gas passes. The SO, in the
flue gas is absorbed into the atomized droplets and reacts with the calcium to form
calcium sulfite and calcium sulfate. Before the slurry droplet can reach the absorber wall,
the water in the droplet evaporates and a dry particulate is formed.

Some vendors base their designs on a single large rotary atomizer per absorber;
others use up to three smaller rotary atomizers per absorber. Two-fluid atomizers are
installed as an array of up to 16 nozzles per atomizer; all three approaches to spray
atomizers have been successfully applied.

The flue gas, then containing fly ash and FGD byproduct solids, leaves the
absorber and is directed to a fabric filter. The fly ash and byproduct solids collected in
the fabric filter are pneumatically transferred to a silo for disposal. To improve both
reagent utilization and spray solids drying efficiency, a large portion of the solids
collected is directed to a recycle system, where it is slurried and re-injected into the spray
dryer along with the fresh lime reagent.
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Circulating Dry Scrubber (CDS)

The CDS FGD process is a semi-dry, lime-based FGD process that uses a
circulating fluid bed contactor rather than an SDA. The CDS absorber module is a
vertical solid/gas reactor between the unit’s air heater and its particulate control device.
Water is sprayed into the reactor to reduce the flue gas temperature to the optimum
temperature for reaction of SO, with the reagent. Hydrated lime [Ca(OH);] and
recirculated dry solids from the particulate control device are injected cocurrently with
the flue gas into the base of the reactor just above the water sprays. The gas velocity in
the reactor is reduced and a suspended bed of reagent and fly ash is developed. The SO,
in the flue gas reacts with the reagent to form predominately calcium sulfite. Fine
particles of byproduct solids, excess reagent, and fly ash are carried out of the reactor and
removed by the particulate removal device (either a fabric filter or electrostatic
precipitator [ESP]). Over 90 percent of these solids are returned to the reactor to improve
reagent utilization and increase the surface area for SO,/reagent contact.

The CDS FGD system produces an extremely high solids load on the particulate
removal device due to the recycling of the byproduct/fly ash mixture. For this reason,
some CDS FGD system vendors prefer to use an ESP rather than a fabric filter. Most of
the recycled material can be collected in the first field of an ESP with minimal effect on
the overall ESP sizing. On the other hand, a fabric filter in this same service would
require special design features to avoid reduced bag life associated with frequent bag
cleaning. Figure D-9 provides an illustration of the CDS FGD system.
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The CDS can be considered an acceptable FGD removal technology in some
applications because of its ability to remove significant amounts of SO,, the commercial
status of the technology, and the use of conventional reagents. It has disadvantages
relating to the downstream particulate load imposed on collectors but its implementation
schedule and minimal impact on local communities adds to its acceptability.
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Figure D-9
Circulating Dry Scrubber System (Courtesy: Lurgi Lentjes North America)

Particulate Matter (PM) Reduction Technologies

Dry Electrostatic Precipitator (ESP)
ESPs are the most widely installed utility particulate matter (PM) removal

technology. ESPs use transtormer/rectifiers (TRs) to energize “discharge electrodes” and
to produce a high voltage, direct current electrical field between the discharge electrodes
and the grounded collecting plates. PM entering the electrical field acquires a negative
charge and migrates to the grounded collecting plates. This migration can be expressed
in engineering terms as an empirically determined effective migration velocity, but takes
place in a turbulent flow regime with the particulate entrained within the turbulent gas
patterns. Thus, the charged particles are actually captured when the combined effect of
electrical attraction and gas flow patterns moves the PM close enough for it to attach to
the collecting surfaces. A layer of collected particles forms on the collecting plates and is
removed periodically by mechanically impacting or “rapping” the plates. The collected
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particulate matter drops into hoppers below the precipitator and is removed by the ash

handling system. Some particulate is also re-entrained and either collected in subsequent

electrical fields or emitted from the ESP. A graphic showing the sections of an ESP is

shown on Figure D-10.

The required particulate removal efficiency, the expected electrical resistivity of

the fly ash to be collected, and the expected electrical characteristics of the energization

system determine the physical size of an ESP. Many parameters determine the ESP’s

capability for particulate collection including the following major items:

The first parameter is the Specific Collection Area (SCA). ESP size is often
measured in terms of SCA. SCA is defined as the total collecting area in square
feet (ft*) divided by the volumetric flue gas flow rate (1,000’s of actual cubic feet
per minute [acfm]).

The treatment time of the flue gas within the electric collection fields of the ESP
is an important aspect of particulate collection. High efficiency ESPs typically
have treatment times between 7 and 20 seconds. Treatment time is becoming a
major design parameter as lower particulate emissions are being mandated.

Flue gas velocity, which is the speed at which the flue gas moves through the
ESP, is important in the design and sizing of an ESP. Design gas velocities that
range between 3 to 4 fps are common. The aspect ratio of the treatment length to
the collection plate height is also important in the design and sizing of the ESP.
As the aspect ratio increases, the re-entrainment losses from the ESP are
minimized. Many existing ESPs have aspect ratios of approximately 0.8 to 1.2;
newer ESPs, especially those meeting new particulate emission limits, have aspect
ratios of approximately 1.2 to 2.0.

The gas distribution for optimum particulate removal requires a uniform gas
velocity throughout the entire ESP treatment volume, with minimal gas bypass
around the discharge electrodes or collecting plates. If flue gas distribution is
uneven, the particulate removal efficiency will decrease, and re-entrainment
losses will increase in high velocity areas and reduce overall collection efficiency.
Fly ash resistivity is a measure of how easily the ash or particulate acquires an
electric charge. Typical coal fly ash resistivity values range from 1 x 10° chm-cm
to 1 x 10" ohm-cm. The ideal resistivity range for electrostatic precipitation of
fly ash is 5 x 10 to 5 x 10'"® ochm-cm. Operating resistivity varies with flue gas
moisture, SO3; concentration, temperature, and ash chemical composition. As a
result of fly ash resistivity being sensitive to these constituents, ESPs can be
affected greatly by changes in fuel or operating conditions.
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Figure D-10
Electrostatic Precipitator System (MHI)

Pulse Jet Fabric Filter (PJFF)
Fabric filters have been used for over 20 years on existing and new coal fired

boilers and are media filters through which flue gas passes to remove the particulate. The
success of FFs is predominately due to their ability to economically meet the low
particulate emission limits for a wide range of particulate operations and fuel charac-
teristics. Proper application of the FF technology can result in clear stacks (generally less
than 5 percent opacity) for a full range of operations. In addition, the FF is relatively
insensitive to ash loadings and various ash types, offering superb coal flexibility.

FFs are the current technology of choice when low outlet particulate emissions or
Hg reduction is required for coal fired applications. FFs collect particle sizes ranging
from submicron to 100 microns in diameter at high removal efficiencies. Provisions can
be made for future addition of activated carbon injection to enhance gas phase elemental
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Hg removal from coal fired plants. Some types of fly ash filter cakes will also absorb
some elemental Hg.

FFs are generally categorized by type of cleaning. The two predominant cleaning
methods for utility applications are reverse gas and pulsejet. Initially, utility experience
in the United States was almost exclusively with Reverse Gas Fabric Filters (RGFF).
Although they are a very reliable and effective emissions control technology, RGFFs
have a relatively large footprint, which is particularly difficult for implementations.
PJFFs can be operated at higher flue gas velocities and, as a result, have a smaller
footprint. The PJFF usually has a lower capital cost than a RGFF and matches the
performance and reliability of a RGFF. As a result, only PJFFs will be considered
further.

Cloth filter media is typically sewn into cylindrical tubes called bags. Each FF
may contain thousands of these filter bags. The filter unit is typically divided into
compartments that allow on-line maintenance or bag replacement after a compartment is
isolated. The number of compartments is determined by maximum economic
compartment size, total gas volume rate, air-to-cloth ratio, and cleaning system design.
Extra compartments for maintenance or off-line cleaning not only increase cost, but also
increase reliability. Each compartment includes at least one hopper for temporary storage
of the collected fly ash. A cutaway view of a PJFF compartment is illustrated on Figure
D-11.

Fabric bags vary in composition, length, and cross section (diameter or shape).
Bag selection characteristics vary with cleaning technology, emissions limits, flue gas
and ash characteristics, desired bag life, capital cost, air-to-cloth ratio, and pressure
differential. Fabric bags are typically guaranteed for 3 years but frequently last 5 years or
more.

In PJFFs, the flue gas typically enters the compartment hopper and passes from
the outside of the bag to the inside, depositing particulate on the outside of the bag. To
prevent the collapse of the bag, a metal cage is installed on the inside of the bag. The
flue gas passes up through the center of the bag into the outlet plenum. The bags and
cages are suspended from a tubesheet.

19 of 25

LGE-KU-00009009



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

Figure D-11
Pulse Jet Fabric Filter Compartment

Cleaning is performed by initiating a downward pulse of air into the top of the
bag. The pulse causes a ripple effect along the length of the bag. This dislodges the dust
cake from the bag surface, and the dust falls into the hopper. This cleaning may occur
with the compartment on line or off-line. Care must be taken during design to ensure that
the upward velocity between bags is minimized so that particulate is not re-entrained
during the cleaning process.

The PJFF cleans bags in sequential, usually staggered, rows. During on-line
cleaning, part of the dust cake from the row that is being cleaned may be captured by the
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adjacent rows. Despite this apparent shortcoming, PJFFs have successfully implemented
on-line cleaning on many large units.

The PJFF bags are typically made of felted materials that do not rely as heavily on
the dust cake’s filtering capability as woven fiberglass bags do. This allows the PJFF
bags to be cleaned more vigorously. The felted materials also allow the PJFF to operate
at a much higher cloth velocity, which significantly reduces the size of the unit and the

space required for installation.

Compact Hybrid Particulate Collector (COHPAC™)
Another control technology that is effective in removing particulate matter is a

high air-to-cloth ratio fabric filter installed after an existing cold-side ESP. Commonly
referred to as a Compact Hybrid Particulate Collector (COHPAC™), this technology was
developed and trademarked by the Electric Power Research Institute (EPRI). The
COHPAC™ filter typically operates at air-to-cloth ratios ranging from 6 to 8 ft/min.
compared to a conventional fabric filter that typically operate at air-to-cloth ratios of
about 4 ft/min. For a COHPAC™ system, the majority of the particulate is collected in
the upstream ESP. Therefore, the performance requirements of a high air-to-cloth ratio
fabric filter is reduced allowing installation of this technology in a smaller footprint area,
with less steel and filtration media to substantially lower both capital and operating costs
compared to conventional fabric filters.

Figure D-12
COHPAC ™ I Arrangement (Courtesy: Hamon Research-Cottrell)

Mercury and Dioxin/Furan Reduction Technologies

Powdered Activated Carbon (PAC) Injection
With reported Hg removals of more than 90 percent for bituminous coal

applications, PAC injection is an effective and mature technology in the control of Hg in
Municipal Solid Waste (MSW) and Medical Waste Combustors (MWC). Its potential
effectiveness on a wide range of coal fired power plant applications is gaining acceptance
based on recent pilot and slipstream testing activities sponsored by the Department of
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Energy (DOE), Environmental Protection Agency (EPA), Electric Power Research
Institute (EPRI), and various research organizations and power generators. However,
recent pilot scale test results indicate that the level of Hg control achieved with a PAC
injection system is impacted by variables such as the type of fuel, the speciation of Hg in
the fuel, operating temperature, fly ash properties, flue gas chloride content, and the
mechanical collection device used in the removal of Hg.

PAC injection typically involves the use of a lignite based carbon compound that
is injected into the flue gas upstream of a particulate control device as illustrated on
Figure D-13. Elemental and oxidized forms of Hg are adsorbed into the carbon and are
collected with the fly ash in the particulate control device.

faty ol Sarbent

Figure D-13
Activated Carbon Injection System

PAC injection is generally added upstream of either PJFFs or ESPs. For ESPs,
the Hg species in the flue gas are removed as they pass through a dust cake of unreacted
carbon products on the surface of the collecting plates. Additionally, a significantly
higher carbon injection rate is required for PAC injection upstream of a ESP than is
required for PAC injection upstream of a high air-to-cloth ratio PJFF or a PJFF that is
located downstream of a SDA FGD system. Literature indicates that PAC injection
upstream of a cold ESP can reduce Hg emissions up to 60 percent for units that burn a
sub-bituminous or lignite coal, and up to 80 percent for units that burn a bituminous coal.
The addition of activated carbon does not directly affect the function of the ash handling
system. The additional activated carbon in the fly ash does, however, affect the quality of
the ash that is produced. For units that currently sell fly ash, this will negatively impact
their continued ability to sell the ash.
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Since the sale of fly ash depends on the carbon content of the ash, increasing the amount
of carbon in the ash also makes it unsuitable for sale. To maintain the ash quality
required for sale, the ash must either be removed upstream of the PAC injection system
or the activated carbon should be injected into the flue gas so that it is not mixed with all
the collected fly ash or is mixed with only a small portion of the total fly ash that is
collected in the particulate control device. This can be accomplished by using a high air-
to-cloth ratio PJFF downstream of cold ESP.

Numerous testing efforts and studies have shown that most of the Hg resulting
from the combustion of coal leaves the boiler in the form of elemental Hg, and that the
level of chlorine in the coal has a major impact on the efficiency of Hg removal with
PAC injection and the particulate removal system. Low chlorine coals, such as sub-
bituminous and lignite coals, typically demonstrate relatively low Hg removal efficiency.
Sub-bituminous and lignite coals produce very low levels (approximately 100 parts per
million [ppm]) of HCI during combustion and; therefore, normal PAC injection would be
anticipated to achieve very low elemental Hg removal.

The removal efficiency that is attained by halogenated PAC injection can be
significantly increased by the use of PAC that has been pretreated with halogens, such as
iodine or bromine. Recent testing results indicate that halogenated PAC injection
upstream of a cold ESP can reduce Hg emissions up to 80 percent for units that burn a
sub-bituminous or lignite coal and up to 90 percent for units that burn a bituminous coal.
Pretreated PAC is more expensive than untreated PAC: (approximately $5.00/1b of
1odine, $1.00/1b of bromine, and $0.50/1b of PAC). However, less pretreated PAC 1s
required to achieve significant removals, if such removal rates are dictated by more
stringent Hg control regulations.

PAC can also be injected upstream of a PJFF located downstream of a semi-dry
lime FGD. When a semi-dry lime FGD and a PJFF is injected with PAC upstream of the
FGD, the activated carbon absorbs most of the oxidized Hg. This is a result of the
additional residence time in the FGD and will basically allow greater contact between the
Hg particles and the activated carbon. Because of the accumulated solids cake on the
bags, the activated carbon is given another opportunity to interact with the Hg prior to
disposal or recycle. Since the ash and reagent collected in the PJFF are already
contaminated, the additional carbon collected in the PJFF will not affect ash sales or
disposal. Recent literature indicates that PAC injection upstream of a semi-dry FGD and
PJFF can reduce Hg emissions by 60 to 80 percent.

Halogenated PAC injection upstream of a semi-dry lime FGD and PJFF is
basically similar in design to standard PAC, as described previously. Halogenated PAC
includes halogens such as bromine or iodine. Literature indicates that halogenated
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sorbents require significantly lower injection rates (in some cases the difference is as
much as a factor of 3) upstream of a semi-dry lime FGD and PJFF combination, as
compared to an ESP, and can reduce Hg emissions of up to 95 percent.

CO Reduction Technologies

Good Combustion Controls

As products of incomplete combustion, CO and VOC emissions are very
effectively controlled by ensuring the complete and efficient combustion of the fuel in the
boiler (i.e., good combustion controls). Typically, measures taken to minimize the
formation of NO, during combustion inhibit complete combustion, which increases the
emissions of CO and VOC. High combustion temperatures, adequate excess air, and
good air/fuel mixing during combustion minimize CO and VOC emissions. These
parameters also increase NOy generation, in accordance with the conflicting goals of
optimum combustion to limit CO and VOC, but lower combustion temperatures to limit
NO;. The products of incomplete combustion are substantially different and often less
pronounced when the unit is firing high sulfur bituminous coals, which is the rationale for
the slightly higher BACT emissions limits found on units permitted to burn low sulfur
PRB subbituminous coals. In addition, depending on the manufacturer, good combustion

controls vary in terms of meeting CO emissions limits.

Neural Networks

Neural networks utilize a DCS based computer system that obtains plant data such
as load, firing rate, burner position, air flow, CO emissions, etc. The computer system
analyzes the impact of various combustion parameters on CO emissions. The system then
provides feedback to the control system to improve operation for lower CO emissions. With
this combustion system performance monitoring equipment in place, it is expected that
sufficient information would be available to maintain the performance of each burner at
optimum conditions to enable operations personnel to maintain the most economical balance
of peak fuel efficiency and emissions of NOx, and CO. In addition to burner performance
these monitoring systems also allow continuous indication of pulverizer, classifier and fuel
delivery system performance to provide early indication of impending component failures or
maintenance requirements. This system is also used to improve heat rate and often provides
operational cost savings along with CO control. It is commercially proven and has
demonstrated CO reductions. However, CO emission reductions due to installation of NN
vary from unit to unit based on each unit’s specific equipment configuration and operation.
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It is recommended that detailed studies be performed to determine the potential benefit from
NN installation.
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Comments on Brown AQC study by Black and Veatch
Brad Pabian

B&V recommended either a SNCR or SCR on Brown units 1 and 2 in their initial assessment of
Brown station. This was due to their assertion that NOx limits would be imposed on a unit by unit basis.
If this 1s the case, then their recommendations are valid. If, however, the NOx limits are imposed on a
plant wide basis, then there may be a cheaper alternative. Brown 3 will be fitted with an SCR capable of
0.07 lTbs/MMBTU NOx output. If Brown 2 was fitted with a similar SCR, Brown 1 may be able to come
into compliance simply with better low NOx burners and over fired air. The rough calculations below
show how this may be possible. These are not detailed and accurate numbers, only rough approximations.

Current Unit 3 Full Load Heat Input: ~4700 MMBTU/hr

Current Unit 2 Full Load Heat Input: ~1730 MMBTU/hr

Current Unit 1 Full Load Heat Input: ~1070 MMBTU/hr

Total Plant Full Load Heat Input: ~7500 MMBTU/hr

Maximum Plant Full Load NOx Emissions (at 0.11 1lb/MMBTU): 825 Ib/hr
Maximum Unit 3 NOx Emissions with 0.07 lb/MMBTU SCR in service: 329 lb/hr
Maximum Unit 2 NOx Emissions with 0.07 Ib/MMBTU SCR in service: 121 Ib/hr

Maximum allowable Unit 1 NOx Emissions with Unit 2 and 3 SCR in service: 375 Ib/hr
Maximum allowable Unit 1 NOx Emission rate: 0.35 b/ MMBTU

Unit 1 currently runs between 0.4 and 0.5 [b/MMBTU, which is the reason that it seemed possible to
attain 0.35 [b/MMBTU with less costly means. In addition, when capacity factor is considered, the
allowable NOx emission rate on Unit 1 would be higher, since it has historically had a lower capacity
factor than the other two units at Brown. I would suggest that capacity factor be treated as safety margin
with respect to meeting the limits and that B&V propose a cost to upgrade bumer equipment on Unit 1 to
achieve approximately 0.3 to 0.32 1b/MMBTU emissions. The only time that this would not be a practical
solution would be if the NOx limits were applicd on a continuous basis, rather than by year. If so, then a
Unit 3 outage would put the plant over the limit. This could be managed, possibly, with overlapping
outages, ctc. If the NOx regulations are applied on a unit by unit basis, NOx removal of 30-40% by an
SNCR as described by B&V would not be capable of bringing Unit 1 into compliance, and a full SCR
would be required.

The sccond major question I had was rclative to disposal of matcrial capturcd by a future
baghouse, particularly considering heavy metals that would be captured. Please be sure B&V identifies
costs that may be associated with construction of facilities to handle the waste. It should also be made
clcar in their final document that the potential baghousc requirements for Units 1 and 2 could be met by a
single combined baghouse.
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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: E.W. Brown
Unit: 71

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

NO, New Selective Catalytic Reduction (SCR) is oYes o No
required to meet the new NOx compliance limit of
0.11 Ib/MBtu

SO, No new technologqy is required. Existing common oYes oNo
WFGD to units 1, 2 and 3 can meet the new SO,
compliance limit of 0.25 Ib/MBtu

PM New full size Pulse Jet Fabric Filter (PJFF) is oYes oNo
required to meet the new PM compliance limit of
0.03 Ib/MBtu.

CO No feasible and proven technology is available. oYes o No

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 Pulse Jet Fabric Filter
(PJFF) to meet the new Hg compliance limit of 1 x
107 Ib/MBtu.

HCI No new technology selected. Existing common oYes oNo
WFGD to units 1, 2 and 3 can meet the new HC/
compliance limit of 0.002 Ib/MBtu

Dioxin/Furan | New Powdered Activated Carbon (PAC) Injection |z Yes oNo
required with new full size Pulse Jet Fabric Filter
(PJFF) to meet the new dioxin/furan compliance limit
of 15 x 1078 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: E.W. Brown
Unit: 71

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 fto return written approval and comments sections to B&V.

E.ON Comments:

Please clarify if the PJFF is shared between Units 1&2. Also, the plant
would prefer B&V to estimate the option of using low NOx burners and
overfire air on Unit 1 and put the SCR on Unit 2 and 3 in order to achieve
Plant compliance. According to the sheet titled, “Estimated Requirements
Under Future New Environmental Regulations” provided to B&V by E.ON,
the revised CAIR section 4.9 calls for Plant wide compliance. The Brown
Team does not believe that an SCR should be the first option for
compliance for this Unit. Please see the attached document prepared by
Brad Pabian for further details.

Therefore, B&V should explore this option for the basis of the estimate.
Eileen Saunders will discuss with management if E.ON would like B&V to
provide costs associated with adding an SCR to Unit 1.

Is an SNCR feasible for the Brown Station? If not, please explain.
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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: E.W. Brown
Unit: 71
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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: E.W. Brown
Unit: 71

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 NOy 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 booster and/or ID fan installation as needed.
Location: SCR would be located downstream of the existing economizer and
upstream of the air heater.
Real Estate Constraints — No space is available outside the boiler building on the
north side to install the SCR. Therefore, the new SCR needs to be constructed
on the east side of the boiler building. Potentially at an elevated level.
Construction Issues — Tight space for tie-in and connection of ductwork between
economizer outlet and SCR.

o Soot blower air compressor tanks, service water piping and circulating

water piping needs to be demolished and relocated.
o Demineralization system building, which is currently not in use and is
located on the north side of the boiler building, needs to be demolished.
o Secondary air duct may need to be raised to clear the space.

Pollutant: SO,

Feasible Control Options:

No new SO, control technology is required. The unit is currently equipped
with a shared/common wet FGD technology that can meet future target SO,
emissions level of 0.25 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: E.W. Brown
Unit: 71

Pollutant: Particulate (PM)

Feasible Control Options:
e Compact Hybrid Particulate Collector (COHPAC™).
o Pulse Jet Fabric Filter (PJFF)

Special Considerations:

¢ COHPAC 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.

o 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 booster and/or ID fan installation as needed.

e Existing ESP to be kept for additional PM filtration.

e Location: A new PJFF for Unit 1 will be located downstream of the ductwork
exiting the ID fans of Unit 1 and upstream of new booster fans for Unit 1.

e 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.

¢ Construction Issues — Heavy foundations and supports.

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

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 |b/MBtu emission limit.
o Note: Please confirm CO emission level is 0.02 and not 0.20 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: E.W. Brown
Unit: 71

Pollutant: Mercury (Hg)

Feasible Control Options:
e Powdered Activated Carbon (PAC) Injection in conjunction with new full size
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 Full size PJFF for Unit 1.
e PAC to be injected downstream of the existing ESP but upstream of new full size
PJFF for Unit 1.

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 PAC injection with new 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:
¢ 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: E.W. Brown
Unit: 2

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

SO, No new technology is required. Existing common oYes oNo
WFGD to units 1, 2 and 3 can meet the new SO,
compliance limit of 0.25 Ib/MBtu

PM New full size Pulse Jet Fabric Filter (PJFF) is o Yes o No

required to meet the new PM compliance limit of
0.03 Ib/MBtu.

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 o No
required with new full size Pulse Jet Fabric Filter
(PJFF) to meet the new Hg compliance limit of 1 x
107 Ib/MBtu.

HCI No new technology selected. Existing common oYes oNo
WFGD to units 1, 2 and 3 can meet the new HC/
compliance limit of 0.002 Ib/MBtu

Dioxin/Furan | New Powdered Activated Carbon (PAC) Injection | o Yes o No
required with new full size Pulse Jet Fabric Filter
(PJFF) to meet the new dioxin/furan compliance limit
of 15x 107"® 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: E.W. Brown
Unit: 2

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 fto return written approval and comments sections to B&V.

E.ON Comments:

Please clarify if the PJFF is shared between Units 1&2. If so, B&V needs
to make sure that the cost estimate only reflects one baghouse.

See comments on Unit 1 regarding the SCR estimate.
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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: E.W. Brown
Unit: 2

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 not a long term solution for NOx emissions less than 0.11
Ib/MBtu.
SCR can consistently achieve NO, emissions of 0.11 Ib/MBtu on a continuous
basis and has a capability to expand to meet the NO, 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 booster and/or ID fan installation as needed.
Location: SCR would be required downstream of the existing economizer and
upstream of the air heater.
Real Estate Constraints — Limited space available at grade level outside the
boiler building on the north side to install the SCR. Therefore the new SCR will
need to be constructed at an elevation above grade level.
Construction Issues — Unit 2 abandoned dry stack and main auxiliary transformer
on the north side outside the boiler building.

o Demoalition and relocation of main auxiliary transformer of Unit 2.

o Demoalition of existing pre-dust collectors.

o SCR will need to be constructed on a dance floor.

Pollutant: SO,

Feasible Control Options:

No new $0O, control technology is required. The unit is currently equipped
with a shared/common wet FGD technology that can meet future target SO
emissions level of 0.25 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: E.W. Brown
Unit: 2

Pollutant: Particulate (PM)

Feasible Control Options:
e Compact Hybrid Particulate Collector (COHPAC™).
o Pulse Jet Fabric Filter (PJFF)

Special Considerations:

¢ COHPAC may be able to achieve the new PM compliance limit of 0.03 Ib/MBtu
but not a long term solution for PM emissions less than 0.03 Ib/MBtu.

e 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.

o New booster and/or ID fan installation as needed.

e Existing ESP to be kept for additional PM filtration.

e Location: A new PJFF for Unit 2 will be located downstream of the ductwork
exiting the ID fans of Unit 2 and upstream of new booster fans for Unit 2.

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 — Heavy foundations and supports.

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

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.

o Note: Please confirm CO emission level is 0.02 and not 0.20 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: E.W. Brown
Unit: 2

Pollutant: Mercury (Hg)

Feasible Control Options:
e Powdered Activated Carbon (PAC) Injection in conjunction with new full size
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.
o Full size PJFF for Unit 2.
e PAC to be injected downstream of the existing ESP but upstream of new full size
PJFF for Unit 2.

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 PAC injection with new 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:
¢ 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: E.W. Brown
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 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. The new SCR oYes oNo
which will be constructed in 2012 can meef the new
NO, compliance limit of 0.11 Ib/MBtu

SO, No new technology is required. Existing common oYes oNo
WFGD to units 1, 2 and 3 can meet the new SO,
compliance limit of 0.25 Ib/MBtu

PM New full size Pulse Jet Fabric Filter (PJFF) is o Yes oNo
required to meet the new PM compliance limit of
0.03 Ib/MBtu.

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 o No
required with new full size Pulse Jet Fabric Filter
(PJFF) to meet the new Hg compliance limit of 1 x
107 Ib/MBtu.

HCI No new technology selected. Existing common oYes oNo
WFGD to units 1, 2 and 3 can meet the new HC/
compliance limit of 0.002 Ib/MBtu

Dioxin/Furan | New Powdered Activated Carbon (PAC) Injection | o Yes o No
required with new full size Pulse Jet Fabric Filter
(PJFF) to meet the new dioxin/furan compliance limit
of 15x 107"® 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: E.W. Brown
Unit: 3

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 fto return written approval and comments sections to B&V.

E.ON Comments:

No additional comments
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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: E.W. Brown
Unit: 3

Pollutant: NO,

Feasible Control Options:
e No new NOx control technology is required. The unit will be equipped with
SCR in 2012 that can meet the future target NOy emissions level of 0.11 Ib/MBtu.

Special Considerations:
e Plant is currently planning injection technology to mitigate SOz from the SCR.

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 SO, emissions level of 0.25
Ib/MBtu.

Pollutant: Particulate (PM)

Feasible Control Options:
e Compact Hybrid Particulate Collector (COHPAC™).
e Pulse Jet Fabric Filter (PJFF)

Special Considerations:

e COHPAC may be able to achieve the new PM compliance limit of 0.03 Ib/MBtu
but not a long term solution for PM emissions less than 0.03 Ib/MBtu.

¢ 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.

e New booster and/or ID fan installation as needed.

e Existing ESP to be kept for additional PM filtration.

e Location: A new PJFF for Unit 3 will be located downstream of the existing ID
fans of Unit 3 and upstream of common wet FGD scrubber.

o Real Estate Constraints — No real estate constraints.

¢ Construction Issues — Possible underground service water pipelines interference.

o May require relocation of underground service water pipelines
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LGE-KU-00009032



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: E.W. Brown
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.
o Nofte: Please confirm CQO emission level is 0.02 and not 0.20 Ib/MBtu.

Pollutant: Mercury (Hg)

Feasible Control Options:
e Powdered Activated Carbon (PAC) Injection in conjunction with new full size
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:
e 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 Full size PJFF for Unit 3.
e PAC to be injected downstream of the existing ESP but upstream of new full size
PJFF for Unit 3.

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 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: E.W. Brown
Unit: 3

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
Coal-Fired Fleet Wide

Air Quality Control Technology Assessment

Technology Options

Plant: Ghent

Unit: 7

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

NOy No new technologqy is required. Existing SCRcan |oYes oNo
meet the new NO, 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
b/MBtu

PM No new technology is required for PM as current oYes o No (See
ESP is capable of meeting 0.03 Ib/MBtu emissions. Qualifier in

Commenis
Seclion

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

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

HCI No new technoloqy selected. Existing WFGD can | o Yes o No
meet the new HCI compliance limit of 0.002 Ib/MBiu

Dioxin/Furan | New Powdered Activated Carbon (PAC) Injection | Yes o No

required with new full size Pulse Jet Fabric Filter
(PJFF) to meet the new dioxin/furan compliance limit
of 15 x 10°7'° 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: Ghent
Unit: 1

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.

E.ON Comments:
General Comments for ALL Units:

e Inthe document, where “South” is used for location, it should be
“West”

e For Units 1, 3 and 4, under the section “Special Considerations”,
please use the phrase, “The plant currently uses an SO3 mitigation
system” instead of saying they are “planning injection technology”.

e For Unit 2. under the section “Special Considerations’, please us the
phrase, “The plant will be installing an SO3 mitigation system” instead
of saving, “Likely require SO3 mitigation system”.

e Please make it clear in the document that the PJFF system must be
under negative pressure.

o For SO2, the existing technology can meet the new 0.25
requirements but if the limit becomes more stringent. modifications
mav have 1o be made to consistently meet the requirements.

Please include this clarification in the descriptions of SO2 for all units.

o For various locations cited by B&V as potential locations for PJFF
systems, another project run by B&V has plans to locate equipment in
those locations (Ash Handling Project). B&V needs to coordinate
discussions within their company to ensure that the basis of estimate
is accurate. The other project has a 2013 date.

Unit 1 specific comments:

For PM: if thi uired to meet imitof .03.1b/MBtu ~ {Formatted: Highight
the Hg ialize the i ed fepiacedor
gpgraded: the limito nsistent
Aslongasa femisin f Hg and
_Dioxin/Euran illbe fine | i is comment on the
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Coal-Fired Fleet Wide
Air Quality Control Technology Assessment
Technology Options

Plant: Ghent
Unit: 7
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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: Ghent
Unit: 7

Pollutant: NO,

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

Special Considerations:
e Plantis currently planning injection technology to mitigate SO3 from the SCR.

Pollutant: SO,

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

Pollutant: Particulate (PM)

Feasible Control Options:
* No new PM control technology is required. The unit is currently equipped
with an ESP technology that can meet the future target PM emission level of 0.03
Ib/MBTU.

Special Considerations:
o 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:
o No feasible and proven technoloqy is available for this type and size of unit
to meet the 0.02 Ib/MBtu emission limit.
e Note: Please confirm CO emission level is 0.02 and not 0.20 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: Ghent
Unit: 7

Pollutant: Mercury (Hg)

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

Special Considerations:

o The existing cold-side dry ESP will not be capable of removing 90% mercury with

PAC injection and hence not recommended for cost considerations.

PJFF for Unit 1.

PAC to be injected downstream of the existing ID fans but upstream of new full
size PJFF for Unit 1.

New booster and/or ID fan installation as needed.

Existing ESP to be kept for additional PM filtration.

Location: A new PJFF for Unit 1 will be located downstream of the existing 1D
fans of Unit 1 and upstream of the new booster fans for Unit 1.

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, with Booster fan or ID fan upgrades.

e Construction Issues — Ductwork and abandoned stack interference. Access for
heavy cranes may be a possible issue

o Require demolition of ductwork
o May require demolition of existing abandoned dry stack of Unit 1
o Demolition and relocation of pipe rack for access

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.
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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: Ghent
Unit: 7

Pollutant: Dioxin/Furan

Feasible Control Options:
e 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.

Special Considerations:
o 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: Ghent

Unit: 2

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

Pollutant

AQC Equipment

E.ON Approval to
Cost

NOy

New Selective Catalytic Reduction (SCR) is
required fo meet the new NO, compliance limit of
0.11 Ib/MBtu

oYes oNo

S0,

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

oYes o No

PM

New full size Pulse Jet Fabric Filter (PJFF) is
required fto meet the new PM compliance limit of
0.03 Ib/MBtu.

oYes o No

CO

No feasible and proven technology is available.
Existing combustion controls cannot meet the new
CO compliance limit of 0.02 Ib/MBftu

(Please confirm CO emission level is 0.02 and not
0.20 Ib/MBtu)

oYes o No

Hg

New Powdered Activated Carbon (PAC) Injection
required with new full size Pulse Jet Fabric Filter
PJFF) to meet the new Hg compliance limit of 1 x
10” Ib/MBtu.

o Yes o No

HCI

No new technoloqy selected. Existing WFGD can
meet the new HCI compliance limit of 0.002 Ib/MBiu

oYes o No

Dioxin/Furan

New Powdered Activated Carbon (PAC) Injection
required with new full size Pulse Jet Fabric Filter
(PJFF) to meet the new dioxin/furan compliance limit
of 15 x 10°7'° Ib/MBtu.

o Yes o No

05/19/2010
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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: Ghent
Unit: 2

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 fto return written approval and comments sections fo B&V.

E.ON Comments:

If the Mercury requirement ultimately is by plant and not unit, can Ghent
meet the PN requirement without installing a PJFF system on Unit 27 - Formattea: Highiight
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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: Ghent
Unit: 2

Pollutant: NO,

Feasible Control Options:
e Selective Non Catalytic Reduction (SNCR) / Selective Catalytic Reduction (SCR)
Hybrid
s Selective Catalytic Reduction (SCR)

Special Considerations:

o 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.

e SCR can consistently achieve NOy emissions of 0.11 Ib/MBtu on a continuous
basis and has a capability to expand to meet the NO, emissions even lower than
0.11 Ib/MBtu. Hence SCR is the most feasible and expandable control
technology considered for NO, reduction including future requirements.

o Likely require SO; mitigate system.

¢ New booster and/or ID fan installation as needed.

e Location: SCR would be required downstream of the existing economizer and
upstream of the air heater.

o Real Estate Constraints — Space is available outside the boiler building on the
south side to install the SCR. The SCR will be elevated above grade.

s Construction Issues — Access for heavy equipment and cranes is not available.

o Demolition and relocation of overhead walkway from Unit 2 to Unit 3 boiler
building.

o Demolition and relocation of some of the overhead power lines.

o Tower cranes are required for access of heavy equipment and
construction of SCR.

Pollutant: SO,

Feasible Control Options:
e No new SO, control technology is required. The unit is currently equipped
with wet FGD technology that can meet future target SO, emissions level of 0.25
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: Ghent
Unit: 2

Pollutant: Particulate (PM)
Feasible Control Options:

o Compact Hybrid Particulate Collector (COHPAC™).
e Pulse Jet Fabric Filter (PJFF)

Special Considerations:

e COHPAC 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.

o 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 booster and/or ID fan installation as needed.

Existing ESP to be kept for additional PM filtration.

e Location: A new PJFF for Unit 2 will be located downstream of the existing ID
fans of Unit 2 and upstream of the new booster fans for Unit 2.

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, with Booster fan or ID fan upgrades.

e Construction Issues — Ductwork interference. Access for heavy cranes may be a
possible issue

o Requires demolition of ductwork
o Demolition and relocation of pipe rack for access

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.
o Note: Please confirm CO emission level is 0.02 and not 0.20 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: Ghent
Unit: 2

Pollutant: Mercury (Hg)

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

Special Considerations:
o The existing hot-side dry ESP will not be capable of removing 90% mercury with
PAC injection and hence not recommended for cost considerations.
Full size PJFF for Unit 2.
PAC to be injected downstream of the existing ID fans but upstream of new full
size PJFF for Unit 2.

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 PAC injection with new 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:
¢ 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: Ghent
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 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 NO, 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 New full size Pulse Jet Fabric Filter (PJFF) is oYes oNo
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 |11Yes o No
required with new full size Pulse Jet Fabric Filter
PJFF) to meet the new Hg compliance limit of 1 x
107 Ib/MBtu.

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 |1 Yes o No
required with new full size Pulse Jet Fabric Filter
(PJFF) to meet the new dioxin/furan compliance limit
of 15 x 1078 Ib/MBtu.

Note: If E.ON does not approve a specific technology, an explanation can be included in
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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: Ghent
Unit: 3

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.

E.ON Comments:

For the Mercury section, page 4, under “Special Considerations”, the
wording should be changed to reflect this unit is a hot-side ESP not a cold-
side ESP.
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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: Ghent
Unit: 3

Pollutant: NO,

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

Special Considerations:
e Plant is currently planning injection technology to mitigate SOz from the SCR.

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 SO, emissions level of 0.25
Ib/MBtu.

Pollutant: Particulate (PM)

Feasible Control Options:
e Compact Hybrid Particulate Collector (COHPAC™).
e Pulse Jet Fabric Filter (PJFF)

Special Considerations:
e COHPAC 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
lb/MBtu.

¢ 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 booster and/or ID fan installation as needed.

o Existing ESP to be kept for additional PM filtration.

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

o Real Estate Constraints — There is very limited space available between the ID
fan outlet and wet scrubber inlet on the west side. The new PJFF will be installed
on the south side of Unit 4 ESP, with Booster fan or ID fan upgrades.

e Construction Issues — Electrical manhole, electrical duct banks and circulating
water and storm water drain piping running underground on the south side of Unit
4 ESP will need to be relocated to make real estate available.

o Warehouse needs to be demolished
o Well water pumps needs to be relocated

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 with new full size
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:

e The existing cold-side dry ESP will not be capable of removing 90% mercury with
PAC injection and hence not recommended for cost considerations.
o PJFF for Unit 3.

e PAC to be injected downstream of the existing ID fans but upstream of new full
size PJFF for Unit 3.

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.
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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: Ghent
Unit: 3

Pollutant: Dioxin/Furan

Feasible Control Options:
e 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.

Special Considerations:
¢ 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: Ghent
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 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 NO, 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 Pulse Jet Fabric Filter
(PJFF) to meet the new Hg compliance limit of 1 x
10 Ib/MBtu.

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 oNo

required with new full size Pulse Jet Fabric Filter
(PJFF) to meet the new dioxin/furan compliance limit
of 15 x 108 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
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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: Ghent
Unit: 4

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

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

E.ON Comments:
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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: Ghent
Unit: 4

Pollutant: NO,

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

Special Considerations:
e Plant is currently planning injection technology to mitigate SOz from the SCR.

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 SO, emissions level of 0.25
Ib/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:

o 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 CO emission level is 0.02 and not 0.20 |b/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: Ghent
Unit: 4

Pollutant: Mercury (Hg)

Feasible Control Options:

New Powdered Activated Carbon (PAC) Injection in conjunction with new full size
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.
PJFF for Unit 4.
PAC fo be injected downstream of the existing ID fans but upstream of new full
size PJFF for Unit 4.
New booster and/or ID fan installation as needed.
Existing ESP to be kept for additional PM filtration.
Location: A new PJFF for Unit 4 will be located downstream of the existing ID
fans of Unit 4 and upstream of the new booster fans for Unit 4.
Real Estate Constraints — There is very limited space available between the ID
fan outlet and wet scrubber inlet on the west side. The new PJFF will be installed
on the south side of Unit 4 ESP, with Booster fan or ID fan upgrades.
Construction Issues — Electrical manhole, electrical duct banks and circulating
water and storm water drain piping running underground on the south side of Unit
4 ESP will need to be relocated to make real estate available.

o Warehouse needs to be demolished

o Well water pumps needs to be relocated

Pollutant: Hydrogen Chloride (HCI)

Feasible Control Options:

No new control technologqy is required as the unit is currently meeting target
emission level of 0.002 Ib/MBtu HCL emissions with an existing Wet FGD.
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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: Ghent
Unit: 4

Pollutant: Dioxin/Furan

Feasible Control Options:
e 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.

Special Considerations:
¢ 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: Cane Run

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

Pollutant

AQC Equipment

E.ON Approval to
Cost

NOy

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

oYes o No

SO,

New Wet Flue Gas Desulfurization (WFGD) is

required fo meet the new SO, compliance limit of
0.25 Ib/MBtu.

oo Yes o No

PM

New full size Pulse Jet Fabric Filter (PJFF) is
required to meet the new PM compliance limit of
0.03 Ib/MBtu.

o Yes o No

CO

No feasible and proven technology is available.
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)

oYes o No

Hg

New Powdered Activated Carbon (PAC) Injection
required with new full size Pulse Jet Fabric Filter
(PJFF) to meet the new Hg compliance limit of 1 x
107 Ib/MBtu.

o Yes o No

HCI

No new technoloqgy selected. Existing WFGD can
meet the new HCI compliance limit of 0.002 Ib/MBtu

oYes o No

Dioxin/Furan

New Powdered Activated Carbon (PAC) Injection

required with new full size Pulse Jet Fabric Filter
(PJFF) to meet the new dioxin/furan compliance limit
of 15 x107" Ib/MBtu.

oYes oNo

05/19/2010
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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: Cane Run
Unit: 4

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 fto return written approval and comments sections to B&V.

Special Considerations Summary:

o Complete demolition of everything behind the boiler.

¢ Demolish and Build in Phases; requires ~20-30 month of construction outage for
Unit 4.

¢ New ID Fans and wet liner/stack required for Unit 4 which will be a common
concrete shell for units 4, 5 and 6 with separate wet flue liners.

¢ Relocate existing overhead power lines towards the backend equipment to
minimize construction hazards.

¢ New common stack located near unit 5.

o Existing stacks demolished.

e Construction sequence starts with unit 5.
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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: Cane Run
Unit: 4

E.ON Comments:

General Comments:

e During the site visits and in subsequent discussions with EON
personnel, the outage timeframes were depicted in the 18-20 month
range not 20-30 month range. Please explain the discrepancy.

e Forthe SCR’s, an SO3 mitigation system is described as likely

needed. To ultimately understand the total cost impact for Cane Run,

EON will need to know those costs. Please contact Eileen Saunders
regarding this item.
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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: Cane Run
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 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 NO, emissions of 0.11 Ib/MBtu on a continuous
basis and has a capability to expand to meet the NO, 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; mitigation system.

New ID fan installation as needed.

New air heater needed.

Existing air heater demolished.

Location: SCR would be required downstream of the existing economizer and
upstream of the new air heater.

Pollutant: SO,

Feasible Control Options:

Semi-Dry Flue Gas Desulfurization (FGD)
Wet Flue Gas Desulfurization (WFGD)

Special Considerations:

Semi-Dry FGD systems may be able to achieve the new SO, compliance limit of
0.25 Ib/MBtu but it will not provide a long term consistent solution for SO»
emissions less than 0.25 Ib/MBtu on high sulfur fuels. The O&M costs
economics could favor use of a wet FGD technology when scrubbing high sulfur
coals expected to be burned at Cane Run units.

WFGD can consistently achieve SO, emissions of 0.25 Ib/MBtu on a continuous
basis and has a capability to expand to meet the SO, emissions even lower than
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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: Cane Run
Unit: 4

0.25 Ib/MBtu burning high sulfur content coals. Hence WFGD is the most feasible

and expandable control technology considered for SO, reduction including future

requirements.

New ID fan installation as needed.

Existing WFGD will be demolished.

Existing ID fans will be demolished

Location: WFGD would be required downstream of the new ID fans and

upstream of the new stack.

¢ To minimize outage time, Unit 4 Scrubbers will be installed in parallel with SCR.
and installation of baghouse.

Pollutant: Particulate (PM)

Feasible Control Options:
e Cold-side Dry ESP
e Compact Hybrid Particulate Collector (COHPAC™).
¢ 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.

¢ 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 as needed.

e Existing ESP will be demolished (no additional PM filtration proposed for ash
sales).

¢ New air heater needed.

o Existing air heater demolished.

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

e Existing ID fans will be demolished.
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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: Cane Run
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.
o 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 to removing 90% mercury with
PAC injection and hence not recommended for cost considerations.
e A Full size PJFF in conjunction with PAC injection for Unit 4 is recommended to
remove 90% mercury emissions.
e PAC to be injected downstream of the new air heater but upstream of new full
size PJFF for Unit 4

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 HCI emissions with an existing Wet FGD and
similarly it is expected to meet the same target emission level of 0.002 Ib/MBtu
with new Wet FGD recommended.

Special Considerations:
e New WFGD proposed as control technology for SOz reduction for future
requirements will also meet HCI target emission level.
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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: Cane Run
Unit: 4

Pollutant: Dioxin/Furan

Feasible Control Options:
¢ PAC injection with new 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: Cane Run

Unit: 5

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

Pollutant

AQC Equipment

E.ON Approval to
Cost

NOy

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

oYes o No

SO,

New Wet Flue Gas Desulfurization (WFGD) is

required fo meet the new SO, compliance limit of
0.25 Ib/MBtu.

oo Yes o No

PM

New full size Pulse Jet Fabric Filter (PJFF) is
required to meet the new PM compliance limit of
0.03 Ib/MBtu.

o Yes o No

CO

No feasible and proven technology is available.
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)

oYes o No

Hg

New Powdered Activated Carbon (PAC) Injection
required with new full size Pulse Jet Fabric Filter
(PJFF) to meet the new Hg compliance limit of 1 x
107 Ib/MBtu.

o Yes o No

HCI

No new technoloqgy selected. Existing WFGD can
meet the new HCI compliance limit of 0.002 Ib/MBtu

oYes o No

Dioxin/Furan

New Powdered Activated Carbon (PAC) Injection

required with new full size Pulse Jet Fabric Filter
(PJFF) to meet the new dioxin/furan compliance limit
of 15 x107" Ib/MBtu.

oYes oNo
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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: Cane Run
Unit: 5

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 fto return written approval and comments sections to B&V.

Special Considerations Summary:

o Complete demolition of everything behind the boiler.

¢ Demolish and Build in Phases; requires ~20-30 month of construction outage for
Unit 5.

e New ID Fans and wet liner/stack required for Unit 5 which will be a common
concrete shell for units 4, 5 and 6 with separate wet flue liners.

¢ Relocate existing overhead power lines towards the backend equipment to
minimize construction hazards.

¢ New common stack located near unit 5.

o Existing stacks demolished.

e Construction sequence starts with unit 5.
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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: Cane Run
Unit: 5

E.ON Comments:
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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: Cane Run
Unit: 5

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 NO, emissions of 0.11 Ib/MBtu on a continuous
basis and has a capability to expand to meet the NO, emissions even lower than
0.11 Ib/MBtu. Hence SCR is the most feasible and expandable control
technology considered for NO, reduction including future requirements.

Likely require SO3; mitigation system.

New ID fan installation as needed.

New air heater needed.

Existing air heater demolished.

Location: SCR would be required downstream of the existing economizer and
upstream of the new air heater.

Pollutant: SO,

Feasible Control Options:

Semi-Dry Flue Gas Desulfurization (FGD)
Wet Flue Gas Desulfurization (WFGD)

Special Considerations:

Semi-Dry FGD systems may be able to achieve the new SO, compliance limit of
0.25 Ib/MBtu but it will not provide a long term consistent solution for SO»
emissions less than 0.25 Ib/MBtu on high sulfur fuels. The O&M costs
economics could favor use of a wet FGD technology when scrubbing high sulfur
coals expected to be burned at Cane Run units.

WFGD can consistently achieve SO, emissions of 0.25 Ib/MBtu on a continuous
basis and has a capability to expand to meet the SO, emissions even lower than
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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: Cane Run
Unit: 5

0.25 Ib/MBtu burning high sulfur content coals. Hence WFGD is the most feasible

and expandable control technology considered for SO, reduction including future

requirements.

New ID fan installation as needed.

Existing WFGD will be demolished.

Existing ID fans will be demolished

Location: WFGD would be required downstream of the new ID fans and

upstream of the new stack.

¢ To minimize outage time, Unit 5 Scrubbers will be installed in parallel with SCR.
and installation of baghouse.

Pollutant: Particulate (PM)

Feasible Control Options:
e Cold-side Dry ESP
e Compact Hybrid Particulate Collector (COHPAC™).
¢ 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.

¢ 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 as needed.

e Existing ESP will be demolished (no additional PM filtration proposed for ash
sales).

¢ New air heater needed.

o Existing air heater demolished.

e Location: A new PJFF for Unit 5 will be located downstream of the new air heater
and upstream of the new ID fans.

e Existing ID fans will be demolished.
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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: Cane Run
Unit: 5

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.
o 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 to removing 90% mercury with
PAC injection and hence not recommended for cost considerations.
e A Full size PJFF in conjunction with PAC injection for Unit 5 is recommended to
remove 90% mercury emissions.
e PAC to be injected downstream of the new air heater but upstream of new full
size PJFF for Unit 5

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 HCI emissions with an existing Wet FGD and
similarly it is expected to meet the same target emission level of 0.002 Ib/MBtu
with new Wet FGD recommended.

Special Considerations:
e New WFGD proposed as control technology for SOz reduction for future
requirements will also meet HCI target emission level.
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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: Cane Run
Unit: 5

Pollutant: Dioxin/Furan

Feasible Control Options:
¢ PAC injection with new 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: Cane Run

Unit: 6

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

Pollutant

AQC Equipment

E.ON Approval to
Cost

NOy

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

oYes o No

SO,

New Wet Flue Gas Desulfurization (WFGD) is

required fo meet the new SO, compliance limit of
0.25 Ib/MBtu.

oo Yes o No

PM

New full size Pulse Jet Fabric Filter (PJFF) is
required to meet the new PM compliance limit of
0.03 Ib/MBtu.

o Yes o No

CO

No feasible and proven technology is available.
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)

oYes o No

Hg

New Powdered Activated Carbon (PAC) Injection
required with new full size Pulse Jet Fabric Filter
(PJFF) to meet the new Hg compliance limit of 1 x
107 Ib/MBtu.

o Yes o No

HCI

No new technoloqgy selected. Existing WFGD can
meet the new HCI compliance limit of 0.002 Ib/MBtu

oYes o No

Dioxin/Furan

New Powdered Activated Carbon (PAC) Injection

required with new full size Pulse Jet Fabric Filter
(PJFF) to meet the new dioxin/furan compliance limit
of 15 x107" Ib/MBtu.

oYes oNo
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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: Cane Run
Unit: 6

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 fto return written approval and comments sections to B&V.

Special Considerations Summary:

o Complete demolition of everything behind the boiler.

¢ Demolish and Build in Phases; requires ~20-30 month of construction outage for
Unit 6.

¢ New ID Fans and wet liner/stack required for Unit 6 which will be a common
concrete shell for units 4, 5 and 6 with separate wet flue liners.

¢ Relocate existing overhead power lines towards the backend equipment to
minimize construction hazards.

¢ New common stack located near unit 5.

o Existing stacks demolished.

e Construction sequence starts with unit 5.
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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: Cane Run
Unit: 6

E.ON Comments:
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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: Cane Run
Unit: 6

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; mitigation system.

New ID fan installation as needed.

New air heater needed.

Existing air heater demolished.

Location: SCR would be required downstream of the existing economizer and
upstream of the new air heater.

Pollutant: SO,

Feasible Control Options:

Semi-Dry Flue Gas Desulfurization (FGD)
Wet Flue Gas Desulfurization (WFGD)

Special Considerations:

Semi-Dry FGD systems may be able to achieve the new SO, compliance limit of
0.25 Ib/MBtu but it will not provide a long term consistent solution for SO»
emissions less than 0.25 Ib/MBtu on high sulfur fuels. The O&M costs
economics could favor use of a wet FGD technology when scrubbing high sulfur
coals expected to be burned at Cane Run units.

WFGD can consistently achieve SO, emissions of 0.25 Ib/MBtu on a continuous
basis and has a capability to expand to meet the SO, emissions even lower than
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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: Cane Run
Unit: 6

0.25 Ib/MBtu burning high sulfur content coals. Hence WFGD is the most feasible
and expandable control technology considered for SO, reduction including future
requirements.

New ID fan installation as needed.

Existing WFGD will be demolished.

Existing ID fans will be demolished

Location: WFGD would be required downstream of the new ID fans and
upstream of the new stack.

To minimize outage time, Unit 6 Scrubbers will be installed in parallel with SCR.
and installation of baghouse.

Pollutant: Particulate (PM)

Feasible Control Options:

Cold-side Dry ESP
Compact Hybrid Particulate Collector (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 as needed.

Existing ESP will be demolished (no additional PM filtration proposed for ash
sales).

New air heater needed.

Existing air heater demolished.

Location: A new PJFF for Unit 6 will be located downstream of the new air heater
and upstream of the new ID fans.

Existing ID fans will be demolished.
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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: Cane Run
Unit: 6

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.
o 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 to removing 90% mercury with
PAC injection and hence not recommended for cost considerations.
e A Full size PJFF in conjunction with PAC injection for Unit 6 is recommended to
remove 90% mercury emissions.
e PAC to be injected downstream of the new air heater but upstream of new full
size PJFF for Unit 6

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 HCI emissions with an existing Wet FGD and
similarly it is expected to meet the same target emission level of 0.002 Ib/MBtu
with new Wet FGD recommended.

Special Considerations:
e New WFGD proposed as control technology for SOz reduction for future
requirements will also meet HCI target emission level.
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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: Cane Run
Unit: 6

Pollutant: Dioxin/Furan

Feasible Control Options:
¢ PAC injection with new 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: Mill Creek

Unit: 7

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

Pollutant

AQC Equipment

E.ON Approval to
Cost

NOy

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

oYes o No

SO,

New Wet Flue Gas Desulfurization (WFGD) is
required to meet the new SO, compliance limit of
0.25 Ib/MBtu.

o Yes o No

PM

New full size Pulse Jet Fabric Filter (PJFF) is
required to meet the new PM compliance limit of
0.03 Ib/MBtu. Plus, new cold-side dry ESP for pre
filtration for ash sales.

o Yes o No

CO

No feasible and proven technoloqy is available.
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)

oYes o No

Hg

New Powdered Activated Carbon (PAC) Injection

required with new full size Pulse Jet Fabric Filter

PJFF) to meet the new Hg compliance limit of 1 x
10” Ib/MBtu.

o Yes o No

HCI

No new technology selected. Existing WFGD can

meet the new HCI compliance limit of 0.002 Ib/MBtu.

oYes o No

Dioxin/Furan

New Powdered Activated Carbon (PAC) Injection

required with new full size Pulse Jet Fabric Filter
(PJFF) to meet the new dioxin/furan compliance limit

of 15 x10°"8 Ib/MBtu.

oYes o No
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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: Mill Creek
Unit: 1

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.

Special Considerations Summary:

e Erection of new pre-filter ESP/ and new PJFF and ID fans prior to demolition of
existing ESP required in meeting recommended phased approach to create real
estate for new SCR.

¢ SCRwill be installed in same physical location as existing ESP.

o Existing wet stack will be reused.

¢ Phased erection is required to minimize unit outage for tie-in to existing
components.
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E.ON US
Coal-Fired Fleet Wide
Air Quality Control Technology Assessment
Technology Options

Plant: Mill Creek
Unit: 1

E.ON Comments:
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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: Mill Creek
Unit: 1

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; mitigation system.

New ID fan installation as needed.

Existing air heater will be retained

Existing ESP will be demolished.

New economizer bypass will be provided

Location: SCR would be required downstream of the existing economizer and
upstream of the existing air heater.

Pollutant: SO,

Feasible Control Options:

Semi-Dry Flue Gas Desulfurization (FGD)
Wet Flue Gas Desulfurization (\WFGD)

Special Considerations:

Semi-Dry FGD systems may be able to achieve the new SO, compliance limit of
0.25 Ib/MBtu but it will not provide a long term consistent solution for SO»
emissions less than 0.25 Ib/MBtu on high sulfur fuels. The O&M costs
economics could favor use of a wet FGD technology when scrubbing high sulfur
coals expected to be burned at Mill Creek units.

WFGD can consistently achieve SO, emissions of 0.25 Ib/MBtu on a continuous
basis and has a capability to expand to meet the SO, emissions even lower than
0.25 Ib/MBtu burning high sulfur content coals. Hence WFGD is the most feasible
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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: Mill Creek
Unit: 1

and expandable control technology considered for SO, reduction including future
requirements.

New ID fans installation is needed.

Existing WFGD will be demolished in a phased approach.

Existing ID fans will be demolished

Location: WFGD would be required downstream of the new ID fans and
upstream of the existing stack. The existing wet stack liner and breaching
including the connecting ductwork will be reused as is.

Pollutant: Particulate (PM)

Feasible Control Options:

Cold-Side Dry ESP
Compact Hybrid Particulate Collector (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 fans installation is needed.

Existing ESP will be demolished.

A new cold-side dry ESP will be used as a pre-filter to remove 80-85% fly ash
that can be sold to the cement plant to lower the ash land filling liability. A new
down stream full size PJFF will be used for mercury, acid and some PM control.
Location: A new PJFF for Unit 1 will be located downstream of the existing air
heater and upstream of the new ID fans. The PJFF will possibly be installed on
the top of the pre-filter ESP due to site real estate constraints.

Existing ID fans will be demolished.
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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: Mill Creek
Unit: 1
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.
¢ Note: Please confirm CO emission level is 0.02 and not 0.20 |b/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 or new proposed cold-side dry ESP will not be
capable to removing 90% mercury with PAC injection and hence not
recommended for cost considerations.
o Afull size PJFF is recommended for Unit 1 in conjunction with PAC injection.
e PAC to be injected downstream of the new pre-filter ESP but upstream of new
full size PJFF for Unit 1

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 HCI emissions with an existing Wet FGD and
similarly it is expected to meet the same target emission level of 0.002 Ib/MBtu
with new Wet FGD recommended.

Special Considerations:
e New WFGD proposed as control technology for SO reduction for future
requirements will also meet HCI target emission level.
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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: Mill Creek
Unit: 1

Pollutant: Dioxin/Furan

Feasible Control Options:
e PAC injection with new 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:
¢ 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: Mill Creek

Unit: 2

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

Pollutant

AQC Equipment

E.ON Approval to
Cost

NOy

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

oYes o No

SO,

New Wet Flue Gas Desulfurization (WFGD) is
required to meet the new SO, compliance limit of
0.25 Ib/MBtu.

o Yes o No

PM

New full size Pulse Jet Fabric Filter (PJFF) is
required to meet the new PM compliance limit of
0.03 Ib/MBtu. Plus, new cold-side dry ESP for pre
filtration for ash sales.

o Yes o No

CO

No feasible and proven technoloqy is available.
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)

oYes o No

Hg

New Powdered Activated Carbon (PAC) Injection

required with new full size Pulse Jet Fabric Filter

PJFF) to meet the new Hg compliance limit of 1 x
10” Ib/MBtu.

o Yes o No

HCI

No new technology selected. Existing WFGD can

meet the new HCI compliance limit of 0.002 Ib/MBtu.

oYes o No

Dioxin/Furan

New Powdered Activated Carbon (PAC) Injection

required with new full size Pulse Jet Fabric Filter
(PJFF) to meet the new dioxin/furan compliance limit

of 15 x10°"8 Ib/MBtu.

oYes o No

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: Mill Creek
Unit: 2

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.

Special Considerations Summary:

e Erection of new pre-filter ESP/ and new PJFF and ID fans prior to demolition of
existing ESP required in meeting recommended phased approach to create real
estate for new SCR.

¢ SCRwill be installed in same physical location as existing ESP.

o Existing wet stack will be reused.

¢ Phased erection is required to minimize unit outage for tie-in to existing
components.
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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: Mill Creek
Unit: 2

E.ON Comments:
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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: Mill Creek
Unit: 2

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; mitigation system.

New ID fan installation as needed.

Existing air heater will be retained

Existing ESP will be demolished.

New economizer bypass will be provided

Location: SCR would be required downstream of the existing economizer and
upstream of the existing air heater.

Pollutant: SO,

Feasible Control Options:

Semi-Dry Flue Gas Desulfurization (FGD)
Wet Flue Gas Desulfurization (\WFGD)

Special Considerations:

Semi-Dry FGD systems may be able to achieve the new SO, compliance limit of
0.25 Ib/MBtu but it will not provide a long term consistent solution for SO»
emissions less than 0.25 Ib/MBtu on high sulfur fuels. The O&M costs
economics could favor use of a wet FGD technology when scrubbing high sulfur
coals expected to be burned at Mill Creek units.

WFGD can consistently achieve SO, emissions of 0.25 Ib/MBtu on a continuous
basis and has a capability to expand to meet the SO, emissions even lower than
0.25 Ib/MBtu burning high sulfur content coals. Hence WFGD is the most feasible
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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: Mill Creek

Unit: 2

and expandable control technology considered for SO, reduction including future
requirements.

New ID fans installation is needed.

Existing WFGD will be demolished in a phased approach.

Existing ID fans will be demolished

Location: WFGD would be required downstream of the new ID fans and
upstream of the existing stack. The existing wet stack liner and breaching
including the connecting ductwork will be reused as is.

Pollutant: Particulate (PM)

Feasible Control Options:
e Cold-Side Dry ESP
e Compact Hybrid Particulate Collector (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.

¢ 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 fans installation is needed.

e Existing ESP will be demolished.

¢ A new cold-side dry ESP will be used as a pre-filter to remove 80-85% fly ash
that can be sold to the cement plant to lower the ash land filling liability. A new
down stream full size PJFF will be used for mercury, acid and some PM control.

e Location: A new PJFF for Unit 2 will be located downstream of the existing air
heater and upstream of the new ID fans. The PJFF will possibly be installed on
the top of the pre-filter ESP due to site real estate constraints.

o Existing ID fans will be demolished.
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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: Mill Creek
Unit: 2
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.
¢ Note: Please confirm CO emission level is 0.02 and not 0.20 |b/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 or new proposed cold-side dry ESP will not be
capable to removing 90% mercury with PAC injection and hence not
recommended for cost considerations.
o Afull size PJFF is recommended for Unit 2 in conjunction with PAC injection.
e PAC to be injected downstream of the new pre-filter ESP but upstream of new
full size PJFF for Unit 2

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 HCI emissions with an existing Wet FGD and
similarly it is expected to meet the same target emission level of 0.002 Ib/MBtu
with new Wet FGD recommended.

Special Considerations:
e New WFGD proposed as control technology for SO reduction for future
requirements will also meet HCI target emission level.
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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: Mill Creek
Unit: 2

Pollutant: Dioxin/Furan

Feasible Control Options:
e PAC injection with new 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:
¢ 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
Coal-Fired Fleet Wide
Air Quality Control Technology Assessment
Technology Options

Plant: Mill Creek

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

SOz New Wet Flue Gas Desulfurization (WFGD) is aYes oNo
required to meet the new SO, compliance limit of
0.25 Ib/MBtu.

PM New full size Pulse Jet Fabric Filter (PJFF) is oYes oNo
required to meet the new PM compliance limit of
0.03 Ib/MBtu.

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 | oYes o No
required with new full size Pulse Jet Fabric Filter
PJFF) to meet the new Hg compliance limit of 1 x
10” Ib/MBtu.

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 |t Yes o No
required with new full size Pulse Jet Fabric Filter
(PJFF) to meet the new dioxin/furan compliance limit
of 15 x10°7"8 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
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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: Mill Creek
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 booster fans required following PJFF.

e New ductwork will bypass existing FGD equipment that will be demolished
following installation of new equipment.

e Existing stack can be reused with new FGD and PJFF elevated above existing
road and rails.

05/20/2010 20f6

LGE-KU-00009095



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

E.ON US
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Air Quality Control Technology Assessment
Technology Options

Plant: Mill Creek
Unit: 3

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

Plant: Mill Creek
Unit: 3

Pollutant: NO,

Feasible Control Options:

No new NOx control technology is required. The unit is currently equipped
with SCR that can meet the future target NOx emissions level of 0.11 Ib/MBtu.

Special Considerations:

Plant is currently planning injection technology to mitigate SOz from the SCR.

Pollutant: SO,

Feasible Control Options:

Semi-Dry Flue Gas Desulfurization (FGD)
Wet Flue Gas Desulfurization (WFGD)

Special Considerations:

Semi-Dry FGD systems may be able to achieve the new SO, compliance limit of
0.25 Ib/MBtu but it will not provide a long term consistent solution for SO,
emissions less than 0.25 Ib/MBtu on high sulfur fuels. The O&M costs
economics could favor use of a wet FGD technology when scrubbing high sulfur
coals expected to be burned at Mill Creek units.

WFGD can consistently achieve SO, emissions of 0.25 Ib/MBtu on a continuous
basis and has a capability to expand to meet the SO, emissions even lower than
0.25 Ib/MBtu burning high sulfur content coals. Hence WFGD is the most feasible
and expandable control technology considered for SO, reduction including future
requirements.

New booster and/or ID fan installation as needed.

Existing WFGD will be demolished.

Location: WFGD would be required downstream of the new booster fans and
upstream of the existing stack.

New wet FGD absorber and reaction tank to be installed over the existing main
access way on elevated steel supports and hence heavy duty steel support and
foundations are expected. Existing railroad tracks as well as pipe racks are kept
intact by elevating the new PJFF and the WFGD absorber.

Pollutant: Particulate (PM)

Feasible Control Options:

Cold-Side Dry ESP
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E.ON US
Coal-Fired Fleet Wide
Air Quality Control Technology Assessment
Technology Options

Plant: Mill Creek

Unit: 3
e Compact Hybrid Particulate Collector (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.

o 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 booster and/or ID fan installation is needed.

e Existing ESP to be kept for additional PM filtration and lime injection for SO3
mitigation to be located upstream of existing ESP.

e Location: A new PJFF for Unit 3 will be located over the main access way
downstream of the existing ID fans and upstream of the new booster fans.

o Real Estate Constraints — No space is available at grade level to install the new
PJFF because the existing access way is critical to plant operation. Therefore
the new PJFF will need to be constructed at an elevation above grade level, with
new Booster fans.

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

Plant: Mill Creek
Unit: 3

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

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 HCI emissions with an existing Wet FGD and
expected to meet the same target emission level of 0.002 Ib/MBtu with new Wet
FGD.

Special Considerations:
e New WFGD proposed as control technology for SO reduction for future
requirements will also meet HCI target emission level.

Pollutant: Dioxin/Furan

Feasible Control Options:
¢ PAC injection with new 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
Coal-Fired Fleet Wide
Air Quality Control Technology Assessment
Technology Options

Plant: Mill Creek

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

SOz New Wet Flue Gas Desulfurization (WFGD) is aYes oNo
required to meet the new SO, compliance limit of
0.25 Ib/MBtu.

PM New full size Pulse Jet Fabric Filter (PJFF) is oYes oNo
required to meet the new PM compliance limit of
0.03 Ib/MBtu.

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 | oYes o No
required with new full size Pulse Jet Fabric Filter
PJFF) to meet the new Hg compliance limit of 1 x
10” Ib/MBtu.

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 |t Yes o No
required with new full size Pulse Jet Fabric Filter
(PJFF) to meet the new dioxin/furan compliance limit
of 15 x10°7"8 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
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E.ON US
Coal-Fired Fleet Wide
Air Quality Control Technology Assessment
Technology Options

Plant: Mill Creek
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 booster fans required following PJFF.

e New ductwork will bypass existing FGD equipment that will be demolished
following installation of new equipment.

e Existing stack can be reused with new FGD and PJFF elevated above existing
road and rails.
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Coal-Fired Fleet Wide
Air Quality Control Technology Assessment
Technology Options

Plant: Mill Creek
Unit: 4

E.ON Comments:

05/20/2010 30of6

LGE-KU-00009102



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: Mill Creek
Unit: 4

Pollutant: NO,

Feasible Control Options:

No new NOx control technology is required. The unit is currently equipped
with SCR that can meet the future target NOx emissions level of 0.11 Ib/MBtu.

Special Considerations:

Plant is currently planning injection technology to mitigate SOz from the SCR.

Pollutant: SO,

Feasible Control Options:

Semi-Dry Flue Gas Desulfurization (FGD)
Wet Flue Gas Desulfurization (WFGD)

Special Considerations:

Semi-Dry FGD systems may be able to achieve the new SO, compliance limit of
0.25 Ib/MBtu but it will not provide a long term consistent solution for SO,
emissions less than 0.25 Ib/MBtu on high sulfur fuels. The O&M costs
economics could favor use of a wet FGD technology when scrubbing high sulfur
coals expected to be burned at Mill Creek units.

WFGD can consistently achieve SO, emissions of 0.25 Ib/MBtu on a continuous
basis and has a capability to expand to meet the SO, emissions even lower than
0.25 Ib/MBtu burning high sulfur content coals. Hence WFGD is the most feasible
and expandable control technology considered for SO, reduction including future
requirements.

New booster and/or ID fan installation as needed.

Existing WFGD will be demolished.

Location: WFGD would be required downstream of the new booster fans and
upstream of the existing stack.

New wet FGD absorber and reaction tank to be installed over the existing main
access way on elevated steel supports and hence heavy duty steel support and
foundations are expected. Existing railroad tracks as well as pipe racks are kept
intact by elevating the new PJFF and the WFGD absorber.

Pollutant: Particulate (PM)

Feasible Control Options:

Cold-Side Dry ESP
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E.ON US
Coal-Fired Fleet Wide
Air Quality Control Technology Assessment
Technology Options

Plant: Mill Creek

Unit: 4
e Compact Hybrid Particulate Collector (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.

o 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 booster and/or ID fan installation is needed.

o Existing ESP to be kept for additional PM filtration and lime injection for SO3
mitigation to be located upstream of existing ESP.

e Location: A new PJFF for Unit 4 will be located over the main access way
downstream of the existing ID fans and upstream of the new booster fans.

o Real Estate Constraints — No space is available at grade level to install the new
PJFF because the existing access way is critical to plant operation. Therefore
the new PJFF will need to be constructed at an elevation above grade level, with
new Booster fans.

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

Plant: Mill Creek
Unit: 4

Special Considerations:
¢ The existing cold-side dry ESP will not be capable to removing 90% mercury with
PAC injection and hence not recommended for cost considerations.
¢ A new full size PJFF in conjunction with PAC injection is recommended for Unit
4.
e PAC to be injected downstream of the existing ID fans but upstream of new full
size PJFF for Unit 4

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 HCI emissions with an existing Wet FGD and
expected to meet the same target emission level of 0.002 Ib/MBtu with new Wet
FGD.

Special Considerations:
e New WFGD proposed as control technology for SO reduction for future
requirements will also meet HCI target emission level.

Pollutant: Dioxin/Furan

Feasible Control Options:
¢ PAC injection with new 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
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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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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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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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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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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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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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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Air Quality Control Technology Assessment
Technology Options

Plant: Green River
Unit: 3

E.ON Comments:
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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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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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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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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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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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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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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.
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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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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.

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

e 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:
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.

o 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.

e 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.

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

o 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.

05/20/2010 7 of 7
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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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E.W. Brown
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Cane Run
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Mill Creek
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Trimble County
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Green River
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E.ON US - Air Quality Control
Technology Assessment Appendix G

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

. 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.
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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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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.
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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
Technology Assessment Appendix H
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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

B&V 10of5 6/16/2010
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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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BROWN UNIT 2 - SCRCOSTS
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

$4,636,000
$3,580,000
$1,173,000
$1,339,000
$500,000 Engineering Estimates
$468,000
$151,000
$0 Engineering Estimates
$1,158,000 Engineering Estimates
$1,883,000
$1,643,000

$16,531,000

$2,854,000
$742,000
$8,971,000
$4,103,000
$14,331,000
$6,500,000 Engineering Estimates

$37,501,000
$26,250,700 Engineering Estimates

$80,282,700

$2,696,000
$1,691,000
$0

$0
$444,000
$627,000
$6,326,000

$11,784,000
$92,000,000

$511 7kW

Capacity Factor = 62%

$123,000 1 FTEand 123,325 $/year
$2,408,000 (DC) X 3.0%
$25,000 Engineering Estimates
$5,000 Engineering Estimates
$20,000 Engineering Estimates

$2,581,000

$309,000 215 Ib/hrand  530.03 $/ton
$186,000 940 kWand  0.03646 $/kWh
$202,000 50 m3 and 5,500 $/m3
$697,000
$3,278,000
$11,196,000 (TCl) X 1217% CRF

$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
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EW Brown Unit 3
457 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.) $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
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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: 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

gl
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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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Ghent Unit 1
514 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.) $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

gl
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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
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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
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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: 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

gl

B&V 10of3 6/16/2010
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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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Ghent Unit 3
523 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.) $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)

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

$751,000

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

Ghent Unit 4
526 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.) $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) $3,841,000

Indirect Costs

Engineering $461,000 (DC) X 12.0%
Owner's cost $461,000 (DC) X 12.0%
Construction management $384,000 (DC) X 10.0%
Start-up and spare parts $58,000 (DC) X 1.5%
Performance test $100,000 Engineering estimate
Contingencies $768,000 (DC) X 20.0%
Total indirect costs (IC) $2,232,000

Allowance for Funds Used During Construction (AFDC) $137,000 [(DC)+(IC)] X  4.50% 1 years (project time length X 1/2)

Total Capital Investment (TCI) = (DC) + (IC) + (AFDC) $6,210,000

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 77 % capacity factor
Reagent (BPAC) $3,599,000 485 Ib/hr and 2200 $/ton
Byproduct disposal cost $25,000 485 Ib/hr and 15 $/ton
Auxiliary power $36,000 215 kWand  0.0249 $/kWh
Total variable annual costs $3,660,000
Total direct annual costs (DAC) $3,886,000
Indirect Annual Costs
Cost for capital recovery $756,000 (TCl) X 12.17% CRF
Total indirect annual costs (IDAC) $756,000
Total Annual Cost (TAC) = (DAC) + (IDAC) $4,652,000
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

Cane Run

LGE-KU-00009194



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-00009200



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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CANE RUN UNIT 5 - 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

$4,651,000
$3,592,000
$1,176,000
$1,344,000
$500,000 Engineering Estimates
$470,000
$151,000
$3,135,000 Engineering Estimates
$1,864,000 Engineering Estimates
$1,890,000
$1,648,000

$20,421,000

$2,864,000
$744,000
$9,001,000
$4,117,000
$14,379,000
$2,967,000 Engineering Estimates

$34,072,000
$0 Engineering Estimates

$54,493,000

$2,711,000
$1,701,000
$0

$0
$446,000
$630,000
$6,361,000

$11,849,000
$66,000,000

$365 /kwW

Capacity Fa

$127,000 1FTEand 12
$1,635,000 (DC) X 3.0%
$25,000 Engineering Estimates
$5,000 Engineering Estimates
$20,000 Engineering Estimates

$1,812,000

$273,000 190 Ib/hrand 5

ctor = 62%

5,882 $lyear

30.03 $/ton

$1565,000 1,005 kwWwand  0.02835 $/kWh

$181,000 45 m3 and
$609,000

$2,421,000

6,500 $/m3

$8,032,000 (TCl) X 1217% CRF

$10,483,000

LGE-KU-00009202



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

CANE RUN UNIT 5 - WFGD COSTS
CAPITAL COST

Purchase Contracts

Civil/Structural $1,791,000
Ductwork and Breeching $2,759,000
Mechanical - Balance of Plant (BOP) (includes reagent prep and dewatering systems) $59,354,000
Electrical - Equipment, Raceway $6,592,000
VFDs, Motors and Couplings $3,874,000
Switchgear and MCCs $4,000,000
Control - DCS Instrumentation $3,698,000
ID Fans $1,291,000 Engineering Estimates
Subtotal Purchase Contract $83,359,000

Construction Contracts

Civil/Structural Construction - Super Structures $6,665,000

Civil/Structural Construction - Sub-Structures $649,000

Mechanical/Chemical Construction $15,226,000

Electrical/Control Construction $6,242,000

Service Contracts & Construction Indirects $11,862,000

Subtotal Construction Contracts $40,644,000
Construction Difficulty Costs $0 Engineering Estimates
Total Direct Costs $124,003,000

Indirect Costs

Engineering Costs (Includes G&A & Fee) $5,147,000
EPC Construction Management (Includes G&A & Fee) $6,760,000
Startup Spare Parts (Included) $0
Construction Utilites (Power & Water) - Included $0
Project Insurance $693,000
Sales Taxes $27,000
Project Contingency $22,541,000
Total Indirect Costs $35,168,000
Total Contracted Costs $159,000,000
Cost Effectiveness $878 /KW
ANNUAL COST
Fixed Annual Costs Capacity Factor = 62%
Operating labor $2,538,000 20 FTE and 126,882 $/year
Maintenance labor and materials $3,720,000 (DC) X 3.0%
Subtotal Fixed Annual Costs $6,258,000

Variable Annual Costs

Reagent $542,000 17,310 Ib/hr and 11.54 $/ton
Byproduct disposal $1,216,000 29,850 Ib/hr and 15 $/ton
Auxiliary and ID fan power $617,000 4,010 kW and 0.03 $/kWh
Water $156,000 240 gpm and 2 $/1,000 gal
Subtotal Variable Annual Costs $2,531,000

Total Annual Costs $8,789,000

Levelized Capital Costs $19,350,000 (TCl)X 12.17% CRF

Levelized Annual Costs $28,139,000

LGE-KU-00009203



CANE RUN UNIT &6 - PJFF COSTS

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

Levelized Capital Costs

Levelized Annual Costs

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

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

$11,461,000

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

$18,392,000
$0 Engineering Estimates

$29,8563,000

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

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

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

$193 /kW

Capacity Factor = 62%

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

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

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

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

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

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

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

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

Total indirect costs (IC)

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

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

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

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

Total indirect annual costs (IDAC)

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

$1,666,000

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

$25,000
$100,000

$333,000
$1,025,000

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

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

1 years (project time length X 1/2)

Estimated manpower

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

Technology:  PAC Injection

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

Date: 6/16/2010

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

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

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

Total indirect costs (IC)

$1,502,000

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

$23,000
$100,000

$300,000

$933,000

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

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

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

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

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

Total indirect annual costs (IDAC)

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

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

$14 /kW

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

$172,000

$926,000

$1,120,000

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

$1,423,000

155 Ib/hrand

$6,000 155 Ib/hrand

$16,000 105 kwand
$948,000

1 years (project time length X 1/2)

1 FTEand 126,882 $/year  Estimated manpower

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

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

Black & Veatch Cost Estimates

167987

Plant Name: Cane Run

Unit: 6

MW 261

Project description High Level Emissions Control Study

Revised on: 05/28/10

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

LGE-KU-00009207




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-00009208



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-00009209



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-00009210



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: 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) $2,371,000

Indirect Costs

Engineering $285,000 (DC) X 12.0%
Owner's cost $285,000 (DC) X 12.0%
Construction management $237,000 (DC) X 10.0%
Start-up and spare parts $36,000 (DC) X 1.5%
Performance test $100,000 Engineering estimate
Contingencies $474,000 (DC) X 20.0%
Total indirect costs (IC) $1,417,000

Allowance for Funds Used During Construction (AFDC) $85,000 [CC)+(IC)] X  4.50% 1 years (project time length X 1/2)

Total Capital Investment (TCI) = (DC) + (IC) + (AFDC) $3,873,000

Cost Effectiveness 815 kW

ANNUAL COST

Direct Annual Costs
Fixed annual costs

Maintenance labor and materials $71,000 (DC) X 3.0%
Operating labor $127,000 1 FTE and 126,882 $/year Estimated manpower
Total fixed annual costs $198,000
Variable annual costs 54 % capacity factor
Lime $1,019,000 3,260 Ib/hrand  132.19 $/ton
Byproduct disposal $132,000 3,730 Ib/hr and 15 $/ton
Auxiliary power $18,000 125 kWand 0.03018 $/kWh
Total variable annual costs $1,169,000
Total direct annual costs (DAC) $1,367,000
Indirect Annual Costs
Cost for capital recovery $471,000 (TCH X 12.17% CRF
Total indirect annual costs (IDAC) $471,000
Total Annual Cost (TAC) = (DAC) + (IDAC) $1,838,000
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Cane Run Unit 6
261 MW
High Level Emissions Control Study

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

Technology:  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)

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)

$2,130,000

$256,000
$256,000
$213,000

$32,000
$100,000

$426,000
$1,283,000

$77,000

$3,490,000

$13 /kW

$64,000
$127,000

$191,000

$1,119,000
$8,000
$18.000

$1,145,000

$1,336,000

$425,000

$425,000

$1,761,000

(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 126,882 $/year

54 %
215 Ib/hr and 2200 $/ton
215 Ib/hr and 15 $/ton

125 kWand  0.03018 $/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

Mill Creek
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E-ON Fleetwide Study

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

Black & Veatch Cost Estimates

167987

Plant Name: Mill Creek

Unit: 1

MW 330

Project description High Level Emissions Control Study

Revised on: 05/28/10

AQC Equipment Total Capital Cost $/kW O&M Cost Levelized Annual Costs
SCR $97,000,000 $294 $3,366,000 $15,171,000
WFGD $297,000,000 $900 $14,341,000 $50,486,000
Fabric Filter $81,000,000 $245 $3,477,000 $13,335,000
Electrostatic Precipitator $32,882,000 $100 $3,581,000 $7,583,000
Lime Injection $4,480,000 314 $2,024,000 $2,569,000
PAC Injection $4,412,000 $13 $2,213,000 $2,750,000
Neural Networks $1,000,000 $3 $100,000 $222,000
Total $517,774,000 $1,569 $29,102,000 $92,116,000
B&V 10f7 6/16/2010
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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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Mill Creek Unit 1
330 MW
High Level Emissions Control Study

Technology: Electrostatic Precipitator (ESP)

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

Date:  6/16/2010

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

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

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

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

Total indirect costs (IC)

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

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

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

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

Total indirect annual costs (IDAC)

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

$2,754,000

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

$41,000
$100,000

$551,000
$1,627,000

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

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

$4,480,000
$14 /W

$83,000 (DC)X 3.0%

$133,000 1 FTE and 132,901 Siyear

$216,000

68 %

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

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

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

$545,000  (TCI)X 12.17% CRF

$545,000
$2,569,000

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

1 years (project time length X 1/2)

Estimated manpower

capacity factor
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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

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

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

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

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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MILL CREEK 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

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

$25,862,000

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

$48,702,000
$0 Engineering Estimates

$75,564,000

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

$0

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

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

$294 7kwW

Capacity Fa

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

$2,450,000

$431,000 265 Ib/hrand 5

ctor = 70%

2,901 $lyear

30.03 $/ton

$247,000 1,860 kWwand  0.02169 $/kWh

$273,000 60 m3 and
$951,000

$3,401,000

6,500 $/m3

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

$16,2086,000
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

MILL CREEK UNIT 2 - WFGD COSTS
CAPITAL COST

Purchase Contracts

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

Construction Contracts

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

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

Mechanical/Chemical Construction $21,832,000

Electrical/Control Construction $8,950,000

Service Contracts & Construction Indirects $17,009,000

Demolition Costs $12,313,000 Engineering Estimates

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

Indirect Costs

Engineering Costs (Includes G&A & Fee) $8,322,000
EPC Construction Management (Includes G&A & Fee) $10,930,000
Startup Spare Parts (Included) $0
Construction Utilites (Power & Water) - Included $0
Project Insurance $1,121,000
Sales Taxes $44,000
Project Contingency $36,445,000
Total Indirect Costs $56,862,000
Total Contracted Costs $297,000,000
Cost Effectiveness $900 KW
ANNUAL COST
Fixed Annual Costs Capacity Factor = 70%
Operating labor $2,658,000 20 FTE and 132,901 $/year
Maintenance labor and materials $7,206,000 (DC) X 3.0%
Subtotal Fixed Annual Costs $9,864,000

Variable Annual Costs

Reagent $754,000 32,620 Ib/hr and 7.54 $/ton
Byproduct disposal $2,584,000 56,195 Ib/hr and 15 $/ton
Auxiliary and ID fan power $1,023,000 7,695 kW and 0.02169 $/kWh
Water $379,000 515 gpm and 2 $/1,000 gal
Subtotal Variable Annual Costs $4,740,000

Total Annual Costs $14,604,000

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

Levelized Annual Costs $50,749,000
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MILL CREEK UNIT 2 - PJFF COSTS
CAPITAL COST
Purchase Contracts

Civil/Structural
Mechanical - Balance of Plant (BOP)

Electrical - Equipment, Raceway, Switchgears, MCC

Control - DCS Instrumentation
ID Fans

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

Indirect Costs

Engineering Costs (Includes G&A & Fee)

EPC Construction Management (Includes G&A & Fee)

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

Levelized Capital Costs

Levelized Annual Costs

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

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

$19,995,000

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

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

$72,094,900

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

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

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

$245 /kW

Capacity Factor = 70%

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

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

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

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

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

Technology: Electrostatic Precipitator (ESP)

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

Date:  6/16/2010

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

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

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

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

Total indirect costs (IC)

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

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

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

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

Total indirect annual costs (IDAC)

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

$2,754,000

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

$41,000
$100,000

$551,000
$1,627,000

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

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

$4,480,000
$14 /W

$83,000 (DC)X 3.0%

$133,000 1 FTE and 132,901 Siyear

$216,000

70 %

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

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

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

$545,000  (TCI)X 12.17% CRF

$545,000
$2,662,000

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

1 years (project time length X 1/2)

Estimated manpower

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

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

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

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

Total indirect costs (IC)

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

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

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

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

Total indirect annual costs (IDAC)

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

$2,711,000

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

$41,000
$100,000

$542,000
$1,604,000

$97,000

$4,412,000

$13 /kW

$81,000
$133,000

$214,000

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

$2,126,000

$2,340,000

$537,000

$537,000

$2,877,000

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

[(DC)+(IC) X  4.50%

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

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

155 kWWand  0.02169 $/kWh

(TCh) X 12.17% CRF

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

1 years (project time length X 1/2)

Estimated manpower

capacity factor
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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

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

Fixed Annual Costs

Operating labor
Maintenance labor and materials

Subtotal Fixed Annual Costs
Variable Annual Costs

Reagent

Byproduct disposal

Auxiliary and ID fan power

Water

Subtotal Variable Annual Costs
Total Annual Costs

Levelized Capital Costs

Levelized Annual Costs

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

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

$2,445,000 Engineering Estimates

$139,020,000

$11,091,000

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

$15,784,000 Engineering Estimates

$83,422,000

$100,106,000 Engineering Estimates

$322,548,000

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

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

$69,356,000

$392,000,000

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

Civil/Structural
Mechanical - Balance of Plant (BOP)

Electrical - Equipment, Raceway, Switchgears, MCC

Control - DCS Instrumentation
ID Fans

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

Indirect Costs

Engineering Costs (Includes G&A & Fee)

EPC Construction Management (Includes G&A & Fee)

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

Levelized Capital Costs

Levelized Annual Costs

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

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

$22,635,000

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

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

$101,985,000

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

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

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

$270 /kW

Capacity Factor = 75%

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

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

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

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

$18,797,000
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

Mill Creek Unit 3
423 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.) $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) $681,000
Total Annual Cost (TAC) = (DAC) + (IDAC) $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

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

MILL CREEK UNIT 4 - WFGD COSTS
CAPITAL COST

Purchase Contracts

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

Construction Contracts

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

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

Mechanical/Chemical Construction $28,846,000

Electrical/Control Construction $11,825,000

Service Contracts & Construction Indirects $22,473,000

Demolition Costs $19,590,000 Engineering Estimates

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

Indirect Costs

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

Variable Annual Costs

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

Total Annual Costs $21,775,000

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

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

Civil/Structural
Mechanical - Balance of Plant (BOP)

Electrical - Equipment, Raceway, Switchgears, MCC

Control - DCS Instrumentation
ID Fans

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

Indirect Costs

Engineering Costs (Includes G&A & Fee)

EPC Construction Management (Includes G&A & Fee)

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

Levelized Capital Costs

Levelized Annual Costs

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

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

$27,108,988

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

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

$118,630,988

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

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

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

$253 /kW

Capacity Factor = 75%

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

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

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

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

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

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

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

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

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

Unit: 1

MW 547

Project description High Level Emissions Control Study

Revised on: 05/28/10

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

gl
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TRIMBLE COUNTY UNIT 1 - PJFF COSTS

CAPITAL COST
Purchase Contracts

Civil/Structural
Mechanical - Balance of Plant (BOP)

Electrical - Equipment, Raceway, Switchgears, MCC

Control - DCS Instrumentation
ID Fans

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

Indirect Costs

Engineering Costs (Includes G&A & Fee)

EPC Construction Management (Includes G&A & Fee)

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

Levelized Capital Costs

Levelized Annual Costs

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

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

$27,191,000

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

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

$112,978,000

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

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

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

$234 /kW

Capacity Factor = 85%

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

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

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

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

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

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

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

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

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

Unit: 3

MW 71

Project description High Level Emissions Control Study

Revised on: 05/28/10

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

il
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GREEN RIVER UNIT 3 - 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

$2,126,000
$1,642,000
$538,000
$614,000
$500,000 Engineering Estimates
$215,000
$69,000
$1,638,000 Engineering Estimates
$718,534 Engineering Estimates
$864,000
$753,000

$9,677,534

$1,309,000
$340,000
$4,113,000
$1,881,000
$6,571,000
$395,000 Engineering Estimates

$14,609,000
$0 Engineering Estimates

$24,286,534

$1,063,000
$667,000
$0

$0
$175,000
$247,000
$2,495,000

$4,647,000
$29,000,000

$408 kW

Capacity Fa

$122,000 1FTEand 12
$729,000 (DC) X 3.0%
$25,000 Engineering Estimates
$5,000 Engineering Estimates
$20,000 Engineering Estimates

$901,000

$60,000 100 Ib/hrand 5

ctor = 26%

1,547 $year

30.03 $/ton

$37,000 470 kWand  0.03433 $/kWh

$42,000 25 m3 and
$139,000

$1,040,000

6,500 $/m3

$3,629,000 (TCl) X 12.17% CRF

$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
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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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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

From:
To:

CC:

Sent:
Subject:

Attachments:

Straight, Scott

Straight, Scott; Thompson, Paul; Voyles, John; Bowling, Ralph; Sturgeon, Allyson; Hudson, Rusty;

Hincker, Loren; Sinclair, David; Schetzel, Doug; Yussman, Eric; Jackson, Fred

Waterman, Bob; Imber, Philip; Lively, Noel; Saunders, Eileen; Gregory, Ronald; Heun, Jeff; Cooper,

David; Hance, Chuck; Clements, Joe

3/15/2010 11:15:58 AM

Project Engineering's ES Bi-Weekly Report - March 15, 2010
PE's Bi-Weekly Update of 3-15-10.docx
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

Energy Services - Bi-Weekly Update
March 15, 2010
PROJECT ENGINEERING

KU SOx
o Safety — NTR
o Auditing — Internal Audit will be starting the Brown FGD audit soon.
o Schedule/Execution:
* Ghent Remaining Scope/Schedule
e Chimney Coatings — Scheduled for May 2010.
e SCR/FGD Icing Siding — installation in progress.
e Unit 4 ID Fans — The WEG motor was inspected in the shop and currently runs
on magnetic center. The motor is fully expected to be on site for the outage.
e Chimney Capping - Bids have been received and are being evaluated by PE.
e Brown
e FGD, Limestone and BOP construction continues to track to plan. The main
focus right now continues to be completing the pre-outage work, planning and
preparation for the upcoming BR3 outage in a few weeks.
o Budget:
= Brown— NTR.
*  Ghent - NTR
o Contract Disputes/Resolution:
» FGD Alliance — NTR
*  Ghent 4 ID Fan Motor — see note above.
o Issues/Risks:
* The schedule for material delivery, and then installation, of the structural
enhancements to the Brown Unit 3 ductwork, air heaters and precipitators during the
outage is going to be tight.

TC2
o Safety — Bechtel continues to experience higher recordable rates than target. All injuries
have been minor in nature.
o Permitting — EAD reports that the KPDES permit is under review and is expected to be
approved with a May 1 effective date.
o Auditing — Auditing is conducting their annual audit of the EPC Agreement.
o Schedule/Execution:

* Bechtel EPC —Bechtel commenced steam blows 3/10 and completed several low
pressure blows on the first blow path. There was a major malfunction during the 500
psig blow that caused severe damage to the temporary piping. There were no
personnel injuries. All steam blow and related activities are suspended while
Bechtel assesses the damage and conducts a root cause analysis. The recovery
period is expected to be around 1 week from 3/15. Bechtel had indicated the
completion date would be July 5 just prior to the steam blow incident.

* Non-Bechtel Scope:

e PRB Upgrades — The wash down booster pumps are in commissioning.

e PM Baghouses — TC2’s baghouse is not required to be tested for permit
compliance as determined by EAD. This item will be removed from the next
report.
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

o Budget:
* Bechtel’s labor claim for the second half of 2009 was received, and as expected
given the higher amounts of labor and schedule extensions, is higher than the
accrued amount for the same period by approximately $4.5m higher. PE is
reviewing all project cost-to-date and will be reconciling the projected final cost for
all over/under spends against the budget and sanction in concert with the power
credit review that Rusty is doing with Finance. The significant underruns on the
FGD Program can fund this overrun to keep PE overall spend well within
department budget for 2010.
o Contract Disputes/Resolution:
* Bechtel FM Claims — NTR
* Air Blow Change Order — Bechtel’s revised change order for cancellation of the air
blows is under review. Bechtel has held half of the C.O. for the completed chemical
cleaning that should reduce fuel oil usage.
o Issues/Risk:
* Bechtel’s schedule performance, Excusable Event claims, start-up of all plant
equipment to operational mode, and the expected increase in Labor Claim amounts
against budget.

¢ Brown 3 SCR

o Schedule/Execution — PE and the station have agreed to move the outage to the spring of
2012. This decision will not be final until negotiations with Zachry are near final. Gen
Planning’s analysis shows no material impact to 2012 budget.

o Permitting — PE will participate in the KYDAQ station tour on 3/16.

o Engineering — RPI has begun engineering and procurement activities. Flow model
witnessing is planned for April, 2010 along with a visit to CERAM to see their catalyst
manufacturing facility in Austria.

o Budget:

*  $45m has been given back to the RAC on this project.
* A Tax Exemption Certificate is being prepared in conjunction with EA to provide to
RPI and eventually Zachry.
o Contracting;
* EPC — Second meeting with Zachry occurred on 3/8-3/9 with very good outcomes.
All commercial points are tentatively agreed to with the exception of price for full
EPC wrap and moving outage to the spring of 2012.
o SCR Supplier - NTR
o Issues/Risk — NTR

e Brown CCP Project — Ash Ponds
o Safety — NTR
o Auditing - The draft report has been issued on the Summit contract with no material
findings.
o Schedule/Execution:
* Main Pond
e Rock placement continues on the East Working Platform and East Starter
Dike. Approximately 45% of the rock embankment has been placed to date.
¢ Commissioning of the Wet Well pumps has been placed on hold for pump
repair and/or replacement due to watertight seal failure.
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

e Ash grading continued on the South-East portion of the pond.
* Aux Pond 900’
e Bid review meetings with four bidding finalists were held. Second round of
bidder follow-up questions have been issued.
e Project on schedule for presentation at the April Investment Committee
meeting.
o Budget — NTR.
o Contract Disputes/Resolution — Fuel oil baseline adjustment review with Summit continues.
o Issues/Risk — NTR

e Cane Run CCP Project - Landfill
o Schedule/Execution:

*  404/401 and KYDWM Permit applications have been submitted. We received
notice that the KYDWM completed the administrative review on 2/11 with no
1ssues and is currently in Technical review.

* Development of construction drawings is on hold until the EPA presents its CCP
ruling and the KYDWM has completed their initial review.

* Decision has been made to relocate the 69kV line in 2010. Real Estate and Right of
Way is working to attain the necessary land for this relocation from Metro
Government.

o Budget - NTR
o Contract Disputes - NTR
o Issues - NTR

e TC CCP Project — Holcim
o Schedule/Execution:
= No action at this time.
o Budget - NTR
o Contract Disputes/Resolution — NTR
o Issues/Risk — Status of Holcim contract.

e TC CCP Project — BAP/GSP

o Schedule/Execution:

* Construction on the project has stopped due to the inclement weather with the

exception of the concrete work for the southwest pipe culvert and minor pipe work.
Budgeting — NTR
Engineering — NTR
Permitting — NTR
Contract Disputes/Resolution — PE held the first meeting with GAI Consultants to resolve a
dispute over engineering costs for the mechanical engineering for the project. GAT’s
financial counter offer is under review.
o Issues/Risk — Weather. Currently not anticipating impact on the final completion date.

O O O O

e TC CCP Project — Landfill
o Schedule/Execution — NTR
o Budgeting — NTR
o Engineering — Engineering continues on the single landfill alternative.
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

o Permitting — After the meeting with EA on 2/26 a response is being drafted to US Fish &
Wildlife regarding the TN bat issue. The outcome will likely result in continuing to perform
the stream mitigation and a negotiated offset for fees to cover the bat issue.

o Contract Disputes/Resolution — NTR

o Issues/Risk — NTR

e Ghent CCP Projects - Landfill

o Schedule/Execution — NTR

o Budget — NTR

o Engineering — Detailed Engineering of gypsum fines and Conceptual Engineering on CCP
transport for landfill continues with Black & Veatch. Layouts are being developed for the
location of major equipment at each FGD. We have begun issuing RFQ packages for
equipment and material. Three alternative plans for CCP Transport are being developed by
Black & Veatch.

o Permitting — the final 401/404 Permit internal review will occur on 3/18. The final
KYDWM permit review will occur on 3/24.  Permit filing is still planned for spring 2010,
regardless of final landfill footprint and land acquisition issues.

o Contract Disputes/Resolution — NTR

o Issues/Risk:

* Land Acquisition — The drafting of the “last and final” written offers to the
remaining three property owners prior to recommending condemnation proceedings
is in progress. Meeting held with GAI to review alternative landfill designs to
eliminate the need to purchase the remaining three properties. GAI continues to
review designs based on feedback in the meeting.

e SO3 Mitigation (Mill Creek 3, Mill Creek 4, Brown 3)
o Safety - NTR
o Schedule/Execution:
*  MC3’s schedule is now tied to the BART requirement for the end of 2011. Tie-in
work during spring 2011 outage is still required.
* Preliminary Engineering reports on Wet (URS) and Dry (Nol-Tec) are under review.
Dry Injection total installed cost is estimated at 2/3 of a Wet Injection system. The
reports need final clarifications and editing.
* Hall, A&D, and UGS bid on installing test ports for MC 3 & 4 dry injection testing.
Hall was awarded scope — work has started at site. MC Project Coordinators are
assisting with the installation work.
* (Clyde Bergmann, UCC and BCSI visited MC to assess installing temporary systems
for testing purposes.
* Spoke with E.ON Engineering about SO3 & PM testing in conjunction with the
temporary system operation due to them already planning to be at MC in mid-April.
* Attended Dry Hydrate Users Group. CO2 capture from the convey air appears to be
a future trend for mitigating scaling and plugging issues. Nol-Tec and Southern
Company are on the leading edge of this promising development.

e NBUI1 and Other Generation Development
o LFG
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

* PE requested to contract specific engineering design work related to gas
compression and pipeline work at Valley View and power generation at Tri-K and
Ohio County.
* The PO for sampling and lab analysis of the Republic Landfills will be released to
MCC after resolution of insurance issues, which is expected by 3/19.
o NBU 1 - Provided capacities for NGCC configurations to Generation Planning.
o Mercury Planning
* Final Burns & McDonnell report published.
* Phase II planning and study required.
o Biomass —
* Releasing Moore Ventures to prepare submittals to get MC, TC, and Ghent certified
as a Biomass Conversion Facilities (BCF) under the Biomass Conversion Assistance
Program (BCAP). This program has the potential to cut biomass fuel costs in half
when purchased from a eligible supplier.
* Started Mill Creek Design Development RFP.
o FutureGen - NTR

e General

o Participating in the environmental “scenario planning” team by providing very speculative
cost and timing for SCRs on all other units, FGD upgrades to CR, Hg control (with added
PM control), and other miscellaneous cost (i.e., O&M cost) to Generation Planning. These
values and timing are NOT supported by any engineering or project development. These
values were created on a relative basis in less than a week.

o Alstom Master Agreement- met with Alstom team over two days in mid-February and have
traded GSA drafts since then. Down to a few issues that should be resolved over the next
two weeks. Ownership of drawings and LOL are the two major points to be resolved.

Metrics

Contractor Recordable Incident Rate
Rolling 12 months
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

Upcoming PWT Needs:

Project Engineering
Investment Committee Schedule

INVESTMENT COMMITTEE SCHEDULE

Project Amount

Manager Description $000s D& MAR10 APR10 MAY10 JUN10JUL10AUG1(SEP1COCT10NOV1C DEC10
JH CR CCP - Landfill Phase | Project (Not to IC urtil Feb 20 18,898 [ | ]
JH BR CCP - Aux Pond 900’ Cortract 13,473 [ 1 T,
RCW  TC CCP - BAP/GSP Contract 17,352 [ TIIIE
RCW  TC CCP - Landfil/BAP Update 1 ]
RCW TG CCP - Landfil | N 1
PI BioMass Coal Firing 10300000 | | | ]
PI MC3, MC4, BR3 SO3 Mitigation 19,200,000 | || I[N
Jc EW Brown SCR EPC Contract 40,000,000 DN
PI Land Fill Gas Engineering- (Need to verify with Schetzel)

RCW  TC CCP - Ghent Landfill W
i

Full Presentation at PWT Brie

Staffing:

ME position to replace Bill Maki is still active with interviews being held last week.
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

From: Straight, Scott

To: Straight, Scott; Thompson, Paul; Voyles, John; Bowling, Ralph; Sturgeon, Allyson; Hudson, Rusty;
Hincker, Loren; Sinclair, David; Schetzel, Doug; Yussman, Eric; Jackson, Fred

CC: Waterman, Bob; Imber, Philip; Lively, Noel; Saunders, Eileen; Gregory, Ronald; Heun, Jeff; Cooper,
David; Hance, Chuck; Clements, Joe

Sent: 3/15/2010 12:18:29 PM

Subject: RE: Project Engineering's ES Bi-Weekly Report - March 15, 2010

Attachments: PE's Bi-Weekly Update of 3-15-10.docx

Resending to correct an error in the IC schedule table.

From: Straight, Scott
Sent: Monday, March 15, 2010 11:16 AM
To: Straight, Scott; Thompson, Paul; Voyles, John; Bowling, Ralph; Sturgeon, Allyson; Hudson, Rusty; Hincker, Loren; Sinclair,

David; Schetzel, Doug; Yussman, Eric; Jackson, Fred
Cc: Waterman, Bob; Imber, Philip; Lively, Noel; Saunders, Eileen; Gregory, Ronald; Heun, Jeff; Cooper, David; Hance, Chuck;

Clements, Joe
Subject: Project Engineering's ES Bi-Weekly Report - March 15, 2010

<< File: PE's Bi-Weekly Update of 3-15-10.docx >>
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

Energy Services - Bi-Weekly Update
March 15, 2010
PROJECT ENGINEERING

KU SOx
o Safety — NTR
o Auditing — Internal Audit will be starting the Brown FGD audit soon.
o Schedule/Execution:
* Ghent Remaining Scope/Schedule
e Chimney Coatings — Scheduled for May 2010.
e SCR/FGD Icing Siding — installation in progress.
e Unit 4 ID Fans — The WEG motor was inspected in the shop and currently runs
on magnetic center. The motor is fully expected to be on site for the outage.
e Chimney Capping - Bids have been received and are being evaluated by PE.
e Brown
e FGD, Limestone and BOP construction continues to track to plan. The main
focus right now continues to be completing the pre-outage work, planning and
preparation for the upcoming BR3 outage in a few weeks.
o Budget:
= Brown— NTR.
*  Ghent - NTR
o Contract Disputes/Resolution:
» FGD Alliance — NTR
*  Ghent 4 ID Fan Motor — see note above.
o Issues/Risks:
* The schedule for material delivery, and then installation, of the structural
enhancements to the Brown Unit 3 ductwork, air heaters and precipitators during the
outage is going to be tight.

TC2
o Safety — Bechtel continues to experience higher recordable rates than target. All injuries
have been minor in nature.
o Permitting — EAD reports that the KPDES permit is under review and is expected to be
approved with a May 1 effective date.
o Auditing — Auditing is conducting their annual audit of the EPC Agreement.
o Schedule/Execution:

* Bechtel EPC —Bechtel commenced steam blows 3/10 and completed several low
pressure blows on the first blow path. There was a major malfunction during the 500
psig blow that caused severe damage to the temporary piping. There were no
personnel injuries. All steam blow and related activities are suspended while
Bechtel assesses the damage and conducts a root cause analysis. The recovery
period is expected to be around 1 week from 3/15. Bechtel had indicated the
completion date would be July 5 just prior to the steam blow incident.

* Non-Bechtel Scope:

e PRB Upgrades — The wash down booster pumps are in commissioning.

e PM Baghouses — TC2’s baghouse is not required to be tested for permit
compliance as determined by EAD. This item will be removed from the next
report.
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

o Budget:
* Bechtel’s labor claim for the second half of 2009 was received, and as expected
given the higher amounts of labor and schedule extensions, is higher than the
accrued amount for the same period by approximately $4.5m higher. PE is
reviewing all project cost-to-date and will be reconciling the projected final cost for
all over/under spends against the budget and sanction in concert with the power
credit review that Rusty is doing with Finance. The significant underruns on the
FGD Program can fund this overrun to keep PE overall spend well within
department budget for 2010.
o Contract Disputes/Resolution:
* Bechtel FM Claims — NTR
* Air Blow Change Order — Bechtel’s revised change order for cancellation of the air
blows is under review. Bechtel has held half of the C.O. for the completed chemical
cleaning that should reduce fuel oil usage.
o Issues/Risk:
* Bechtel’s schedule performance, Excusable Event claims, start-up of all plant
equipment to operational mode, and the expected increase in Labor Claim amounts
against budget.

¢ Brown 3 SCR

o Schedule/Execution — PE and the station have agreed to move the outage to the spring of
2012. This decision will not be final until negotiations with Zachry are near final. Gen
Planning’s analysis shows no material impact to 2012 budget.

o Permitting — PE will participate in the KYDAQ station tour on 3/16.

o Engineering — RPI has begun engineering and procurement activities. Flow model
witnessing is planned for April, 2010 along with a visit to CERAM to see their catalyst
manufacturing facility in Austria.

o Budget:

*  $45m has been given back to the RAC on this project.
* A Tax Exemption Certificate is being prepared in conjunction with EA to provide to
RPI and eventually Zachry.
o Contracting;
* EPC — Second meeting with Zachry occurred on 3/8-3/9 with very good outcomes.
All commercial points are tentatively agreed to with the exception of price for full
EPC wrap and moving outage to the spring of 2012.
o SCR Supplier - NTR
o Issues/Risk — NTR

e Brown CCP Project — Ash Ponds
o Safety — NTR
o Auditing - The draft report has been issued on the Summit contract with no material
findings.
o Schedule/Execution:
* Main Pond
e Rock placement continues on the East Working Platform and East Starter
Dike. Approximately 45% of the rock embankment has been placed to date.
¢ Commissioning of the Wet Well pumps has been placed on hold for pump
repair and/or replacement due to watertight seal failure.
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

e Ash grading continued on the South-East portion of the pond.
* Aux Pond 900’
e Bid review meetings with four bidding finalists were held. Second round of
bidder follow-up questions have been issued.
e Project on schedule for presentation at the April Investment Committee
meeting.
o Budget — NTR.
o Contract Disputes/Resolution — Fuel oil baseline adjustment review with Summit continues.
o Issues/Risk — NTR

e Cane Run CCP Project - Landfill
o Schedule/Execution:

*  404/401 and KYDWM Permit applications have been submitted. We received
notice that the KYDWM completed the administrative review on 2/11 with no
1ssues and is currently in Technical review.

* Development of construction drawings is on hold until the EPA presents its CCP
ruling and the KYDWM has completed their initial review.

* Decision has been made to relocate the 69kV line in 2010. Real Estate and Right of
Way is working to attain the necessary land for this relocation from Metro
Government.

o Budget - NTR
o Contract Disputes - NTR
o Issues - NTR

e TC CCP Project — Holcim
o Schedule/Execution:
= No action at this time.
o Budget - NTR
o Contract Disputes/Resolution — NTR
o Issues/Risk — Status of Holcim contract.

e TC CCP Project — BAP/GSP

o Schedule/Execution:

* Construction on the project has stopped due to the inclement weather with the

exception of the concrete work for the southwest pipe culvert and minor pipe work.
Budgeting — NTR
Engineering — NTR
Permitting — NTR
Contract Disputes/Resolution — PE held the first meeting with GAI Consultants to resolve a
dispute over engineering costs for the mechanical engineering for the project. GAT’s
financial counter offer is under review.
o Issues/Risk — Weather. Currently not anticipating impact on the final completion date.

O O O O

e TC CCP Project — Landfill
o Schedule/Execution — NTR
o Budgeting — NTR
o Engineering — Engineering continues on the single landfill alternative.
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

o Permitting — After the meeting with EA on 2/26 a response is being drafted to US Fish &
Wildlife regarding the TN bat issue. The outcome will likely result in continuing to perform
the stream mitigation and a negotiated offset for fees to cover the bat issue.

o Contract Disputes/Resolution — NTR

o Issues/Risk — NTR

e Ghent CCP Projects - Landfill

o Schedule/Execution — NTR

o Budget — NTR

o Engineering — Detailed Engineering of gypsum fines and Conceptual Engineering on CCP
transport for landfill continues with Black & Veatch. Layouts are being developed for the
location of major equipment at each FGD. We have begun issuing RFQ packages for
equipment and material. Three alternative plans for CCP Transport are being developed by
Black & Veatch.

o Permitting — the final 401/404 Permit internal review will occur on 3/18. The final
KYDWM permit review will occur on 3/24.  Permit filing is still planned for spring 2010,
regardless of final landfill footprint and land acquisition issues.

o Contract Disputes/Resolution — NTR

o Issues/Risk:

* Land Acquisition — The drafting of the “last and final” written offers to the
remaining three property owners prior to recommending condemnation proceedings
is in progress. Meeting held with GAI to review alternative landfill designs to
eliminate the need to purchase the remaining three properties. GAI continues to
review designs based on feedback in the meeting.

e SO3 Mitigation (Mill Creek 3, Mill Creek 4, Brown 3)
o Safety - NTR
o Schedule/Execution:
*  MC3’s schedule is now tied to the BART requirement for the end of 2011. Tie-in
work during spring 2011 outage is still required.
* Preliminary Engineering reports on Wet (URS) and Dry (Nol-Tec) are under review.
Dry Injection total installed cost is estimated at 2/3 of a Wet Injection system. The
reports need final clarifications and editing.
* Hall, A&D, and UGS bid on installing test ports for MC 3 & 4 dry injection testing.
Hall was awarded scope — work has started at site. MC Project Coordinators are
assisting with the installation work.
* (Clyde Bergmann, UCC and BCSI visited MC to assess installing temporary systems
for testing purposes.
* Spoke with E.ON Engineering about SO3 & PM testing in conjunction with the
temporary system operation due to them already planning to be at MC in mid-April.
* Attended Dry Hydrate Users Group. CO2 capture from the convey air appears to be
a future trend for mitigating scaling and plugging issues. Nol-Tec and Southern
Company are on the leading edge of this promising development.

e NBUI1 and Other Generation Development
o LFG
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

* PE requested to contract specific engineering design work related to gas
compression and pipeline work at Valley View and power generation at Tri-K and
Ohio County.
* The PO for sampling and lab analysis of the Republic Landfills will be released to
MCC after resolution of insurance issues, which is expected by 3/19.
o NBU 1 - Provided capacities for NGCC configurations to Generation Planning.
o Mercury Planning
* Final Burns & McDonnell report published.
* Phase II planning and study required.
o Biomass —
* Releasing Moore Ventures to prepare submittals to get MC, TC, and Ghent certified
as a Biomass Conversion Facilities (BCF) under the Biomass Conversion Assistance
Program (BCAP). This program has the potential to cut biomass fuel costs in half
when purchased from a eligible supplier.
* Started Mill Creek Design Development RFP.
o FutureGen - NTR

e General

o Participating in the environmental “scenario planning” team by providing very speculative
cost and timing for SCRs on all other units, FGD upgrades to CR, Hg control (with added
PM control), and other miscellaneous cost (i.e., O&M cost) to Generation Planning. These
values and timing are NOT supported by any engineering or project development. These
values were created on a relative basis in less than a week.

o Alstom Master Agreement- met with Alstom team over two days in mid-February and have
traded GSA drafts since then. Down to a few issues that should be resolved over the next
two weeks. Ownership of drawings and LOL are the two major points to be resolved.

Metrics

Contractor Recordable Incident Rate
Rolling 12 months
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Supplemental Response to KU AG 1-2, 1-5 and LGE AG 1-2, 1-6

Upcoming PWT Needs:
Project Engineering
Investment Committee Schedule
INVESTMENT COMMITTEE SCHEDULE

Project Amount

Manager Description $000s DB MAR10 APR10 MAY10 JUN10 JUL10 AUG10 SEP10 OCT10 NOV10 DEC10
JH CR CCP - Landfill Phase | Project (Not to IC until Feb 20 18,898

JH BR CCP - Aux Pond 900" Contract 13,473

RCW  TCCCP - BAP/GSP Contract 17,352

RCW  TCCCP - Landfil/BAP Update

RCW  TCCCP - Landfil

Pl BioMass Coal Firing 10,300,000

Pl MC3, MC4, BR3 SO3 Mitigation 19,200,000 7

JC EW Brown SCR EPC Contract 40,000,000

PI Land Fill Gas Engineering- (Need to verify with Schetzel)

RCW  TC CCP - Ghent Landfill

Staffing:

ME position to replace Bill Maki is still active with interviews being held last week.
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From: Lucas, Kyle J.
To: Saunders, Eileen
CC: Hillman, Timothy M.; Mahabaleshwarkar, Anand
Sent: 5/17/2010 10:41:17 AM
Subject: Meeting Minutes from 5/10 meeting
Attachments: EON AQC Memo 051710.pdf
Eileen,
Attached please find the meeting minutes summary from the kick-off meeting held on 5/10.
Regards,
Kyle

Kyle Lucas | Environmental Permitting Manager

Black & Veatch - Building a World of Difference™
3 Lamar Avent
riand Park,
Phone: {(913)
Ernail: lucaskj@

L] Fax: (913) 458-9062

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 errvor 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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BLACK & VEATCH

CONFERENCE MEMORANDUM Page 1
E.ON US B&V Project 167897
Fleet Wide Coal-Fired Environmental Assessment B& 'V File 32.0000
Air Quality Controls May 17, 2010

A kick-off meeting was held between E.ON and Black & Veatch on May 10, 2010 in
E.ON’s offices in Louisville, KY.

Recorded By: Kyle Lucas
Meeting: 1 p.m. to 3:30 p.m.

Attending:

E.ON E.ON Black & Veatch (B&V)
Ralph Bowling Scott Straight Mike King

Eileen Saunders Philip Imber Tim Hillman

David Cosby Haley Turner Kyle Lucas

Gary Raque Wayne Whitwatch Anand Mahabaleshwarkar
Delbert Billiter Tiffany Koller

Stephen Nix Michael Stevens

Gary Revlett Jeff Fracky

Greg Black Brad Pabian

Travis Harper Dan Wilson

Carla Piening Barry Carmon

Chuck Hance Debbie Vaughn

Mike Hensley Stewart Wilson

LouAnne Karavayev

This meeting was the kick-off meeting to discuss the scope, methodology, and schedule
for the air quality control assessment for all eighteen coal-fired units at six different
plants. The scope of the assessment is to provide am air quality control technology
solution and high level cost estimate for each coal-fired unit in the E.ON fleet that
enables E.ON to meet the estimated limits for future air regulatory requirements.

MEETING DISCUSSION

1. Eileen Saunders opened the meeting and described the purpose of the meeting,
team expectations, and initiated staff introductions.

2. Ralph Bowling discussed the current state of environmental affairs affecting
E.ON’s coal-fired units, which comprise approximately 90% of their power
generation. Mr. Bowling reviewed E.ON’s objectives by contracting the AQC
study and E.ON’s immediate requirement to get representative cost information
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BLACK & VEATCH

CONFERENCE MEMORANDUM Page 2
E.ON US B&V Project 167897
Fleet Wide Coal-Fired Environmental Assessment B& 'V File 32.0000
Air Quality Controls May 17, 2010

for use as input into their budgetary planning process. Also highlighted were the
following:

e E.ON has reviewed environmental regulations for all media and determined
that several proposed air quality regulations have the greatest potential to
affect their operation over the next 3-5 years.

e To help define E.ON’s path forward in their three-year planning cycle, high-
level AQC cost information ($/kW) is required. This information will also
help provide direction to the new owners of E.ON.

e Due to the quick nature of the analyses, the project team will have to due the
best they can within the confines of time, available information, and rely on
staff experience to develop inputs to drive the cost analyses. For each stage,
the team must decide that the data are adequate for this exercise, finalize it
(drive a stake into it), and move on to the next step. The team cannot afford
time to delay transmittal of data.

e The cost information generated from this immediate exercise is a start and not
a final stage of this project. Refinements and additional analyses are
expected, and can be done after completion of the initial tasks.

e Several units are already included in the Power Plant MD model.

e This project has a high priority. If there are any staffing issues, they should be
discussed with management. It is critical that each plant support this process
to meet the June 1 deadline.

3. Scott Straight reiterated the importance of the project and reviewed the project
expectations.

4. Ms. Saunders reviewed the project’s objectives and provided a written summary
of the team expectations.

5. Gary Revlett summarized the process by which E.ON developed the proposed
environmental regulations and focused the effort to a specific set of future air
regulatory drivers and regulations which are expected to most affect their coal-
fired fleet operations. Based on the “Estimated Requirements Under Future New
Environmental Regulations” handout, it was determined that Tasks No. 4.7 to
4.12 would be the specific air environmental drivers that would be set as targets
for each unit. E.ON will summarize these air emissions limits in the
environmental compliance matrix to be used for this project. Also highlighted
were the following:
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BLACK & VEATCH

CONFERENCE MEMORANDUM Page 3
E.ON US B&V Project 167897
Fleet Wide Coal-Fired Environmental Assessment B& 'V File 32.0000
Air Quality Controls May 17, 2010

e B&V should assume that the mercury emissions limit is 0.012 1b/GWh and
not 90% control.

e Particulate matter (PM ) should be used as a surrogate for all metal hazardous
air pollutants (HAPs).

6. Kyle Lucas facilitated a review of the project scope, status of data requests, AQC
information data sheets, project design memorandum (design basis) for each unit,
the environmental compliance matrix and the AQC technology feasibility option
summary. These items were reviewed in concert with the overall project
schedule. The project schedule has been summarized separately at the end of this
section. Also highlighted were the following:

e In completing the AQC information data sheets for each unit, E.ON should
present information for each unit’s operation over the next 5 year period. For
example, if a unit is planning a fuel switch, this information should be
reflected in the provided data.

e Based on the information provided by E.ON for each unit, information
gathered from the site visits, and other issues including site specific
constructability, B&V will issue a unit-by-unit summary of feasible control
technology options per pollutant. Due to time constraints, B&V will provide
one cost per pollutant per unit based on E.ON’s approval of the recommended
AQC technologies.

e The June 1 draft report will consist of only the E.ON approved AQC
technologies and their associated costs. A more detailed draft report of these
costs will be completed for the June 18th submittal.

e E.ON noted that the E.W. Brown plant is switching to a higher sultur fuel.

e E.ON noted that Trimble County Unit 2 is close to begining operation. Thus,
more information will become available regarding its ability to meet its SO,
emissions limits without using a PRB fuel blend.

7. Anand Mahabaleshwarka briefly reviewed the logistics, site specific coordination,
and safety issues for the two B&V teams conducting the site visits during the
week of May 10" It was determined that the B&V site teams would be fully
escorted and would not be required to go through the PassPort training. The
following were discussed as focus items for the site visit teams:
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Air Quality Controls May 17, 2010

e Understanding the existing unit’s capabilities for supporting new emissions
control equipment and any on-going AQC retrofit projects.
Reviewing potential new AQC equipment locations.
Reviewing existing auxiliary electric system’s capacities and opportunities for
expansion.

e Reviewing the general condition of the balance-of-plant and major equipment,
for use in estimating the existing equipment upgrade costs.

e Identifing existing combustion byproducts handling and storage facilities and
capabilities, and any associated ash and scrubber solid management issues.

e Identifing potential arrangements, interferences, and interfaces for future
equipment.

8. Tim Hillman reviewed the project administration for the project.

e The weekly progress report and action item list will be in a spreadsheet list
format.

e A weekly conference call would be established for each Monday during the
project to review status and address any issues. A conference call-in number
would be established and transmitted to E.ON.
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BLACK & VEATCH

CONFERENCE MEMORANDUM Page 5

E.ON US B&V Project 167897

Fleet Wide Coal-Fired Environmental Assessment B& 'V File 32.0000

Air Quality Controls May 17, 2010
PROJECT SCHEDULE

Week of May 10"
e B&V to conduct site visits at all six plants
e E.ON to complete AQC information data request issued by B&V on 5/3/10.
e E.ON to complete environmental compliance matrix.

Week of May 17"

e B&V to complete review of each unit and develop an AQC technology
feasibility option summary and issue the summary to E.ON for review and
approval.

e B&YV to complete Project Design Memorandum (design basis) for each unit
and issue to E.ON.

e E.ON toreview AQC technology options for each unit and approve options,
or detail an alternative option for B&V to develop cost information.

e B&YV to provide draft table of contents for the upcoming draft report.

Week of May 24"
e B&V to develop capital and operational and maintenance costs for each unit’s
approved AQC technology.

Week of May 31%
e By June 1, B&V to provide cost information for approved AQC technology.

Week of June 14™
e June 18" B&V to provide draft summary report for E.ON’s review and
consolidated comment.

Week of June 28"
e July 1, B&V to provide final report to E.ON.
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From: Straight, Scott

To: Straight, Scott; Thompson, Paul; Voyles, John; Bowling, Ralph; Sturgeon, Allyson; Hudson, Rusty;
Hincker, Loren; Sinclair, David; Schetzel, Doug; Yussman, Eric; Jackson, Fred

CC: Waterman, Bob; Imber, Philip; Lively, Noel; Saunders, Eileen; Gregory, Ronald; Heun, Jeff; Hance,
Chuck; Clements, Joe; Cooper, David (Legal); Jones, Greg

Sent: 5/17/2010 1:12:39 PM

Subject: Project Engineering's ES Bi-Weekly Report - May 14, 2010

Attachments: PE's Bi-Weekly Update of 5-14-10.docx

<<, >>
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Energy Services - Bi-Weekly Update
May 14, 2010
PROJECT ENGINEERING

KU SOx
o Safety — NTR
o Auditing — Internal Auditing continues internal activities for the Brown FGD audit.
o Schedule/Execution:
* Ghent Remaining Scope/Schedule
Chimney Coatings — Chimney coating continues.
SCR/FGD Icing Siding — Installation in progress.
Unit 4 ID Fans — On plan for fall 2010 install.
Chimney Capping - NTR
Elevators- out for bid.
e Brown
e FGD, Limestone and BOP construction continues to track to plan. The main

focus right now is to successfully complete the BR3 outage that is scheduled to
end on May 21, 2010.

o Budget:

* Brown — overall cost continues to trend down.

*  Ghent - NTR

* Contract Disputes/Resolution - NTR

o Issues/Risks:

» The work to install the structural enhancements to the Brown Unit 3 ductwork, air
heaters and precipitators during the outage is proceeding and is on track to be
completed within the available outage window. The commissioning work for the
new BR3 [. D. Fans cannot begin until all work in the flue gas path by the project
and the station is completed.

TC2
o Safety - NTR
o Permitting — NTR
o Auditing — NTR
o Schedule/Execution:

* Bechtel EPC — TC2 achieved first turbine roll and is on schedule for first fire on
coal 5/15 followed by load testing around 5/20. This supports Bechtel’s latest
forecasted substantial completion date of July 22.

* Non-Bechtel Scope:

e PRB Upgrades — Complete.
o Budget — Revised EPC authorization and project sanction going to May IC for approval.
o Contract Disputes/Resolution:

* Bechtel FM Claims — Meeting held with PWT, JV, RSS, Brightman and Futcher on
5/5 with no resolution being reached. Both parties agreed to let the settlement
discussions lay for a month, to continue focusing on commissioning, and to not push
for formal dispute resolution.

o Issues/Risk:
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* Bechtel’s schedule performance, Excusable Event claims, start-up of all plant
equipment to operational mode, and the expected increase in Labor Claim amounts
against budget.

¢ Brown 3 SCR
o Schedule/Execution — PE and the station have agreed to move the outage to the spring of
2012.
o Permitting — Working with EA on SO3 BACT responses to KYDAQ.
Engineering — RPI is in full engineering/procurement activities.
o Budget:
* NTR
o Contracting:
* EPC - IC approval obtained pending resolution of Builder’s Risk insurance.
Meeting scheduled for 5/18 with PWT and Rives to review recommendation for
Zachry to retain insurance. Contract signing set for May 19. RPI contract
amendments agreed for execution.
o SCR Supplier - NTR
o Issues/Risk — NTR

(@]

e Ohio Falls Rehabilitation
o Schedule/Execution — Voith Hydro, the original vendor for first two units completed, has
submitted tentative schedule for third unit work to begin in June, 2011 with the remaining
five following every 7/8 months, with all units complete by the end of 2014.
o Permitting — NTR
o Engineering/General:
» Reviewing Voith updated scope for rehabilitation minus automation.
» Reviewed plant goals for keeping automation scope in-house.
*  Working with power marketing group on interconnection issues regarding unit
testing and commercial dates.
* Reviewing Historic Preservation and Maintenance Plan developed in 2008.
* Reviewing inventory of parts on hand for third unit.
o Budget:
* Voith Hydro submitted revised pricing as planned. Their submittal is under review.
PE continues to assemble pricing for work outside hydro vendor scope
o Contracting;
*  Work continues on developing a dewatering engineering scope of work for RFQ.
o Issues/Risk
* If Voith remains as hydro equipment supplier, they will need to release their turbine
runner for the fourth unit sometime in early August in order to meet the tentative
schedule.
* The tentative schedule for completion of all units by late 2014 is highly dependent
on year-round dewatering.

e Cane Run CCP Project
o 404/401 and Landfill Permit applications have been submitted and are currently under
review. Working to respond to comments on the 404 and Landfill Permit applications. To
date permitting process has gone better than expected.
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Development of construction drawings are on hold until the KYDWM has completed their
initial review.

Transmission working towards relocation of the 69kV line.

Budget — project remains tracking to or below sanction.

Contract Disputes/Resolution — NTR

Issues/Risk — NTR

o O O O

e Trimble Co. Barge Loading/Holcim
o Discussions between the Plant and Holcim have resumed; however, no action has been
taken to restart the design of the barge loading system.
o Budget — project remains tracking to or below sanction.
o Contract Disputes/Resolution — NTR
o Issues/Risk — Status and timing of Holcim contract.

e TC CCP Project — BAP/GSP
o Schedule/Execution:

* Construction on the project has resumed on a limited basis as the weather continues
to be a factor. Ohio River flooding has been a recent factor in addition to the heavy
rains. Concrete work for the southwest pipe culvert has been completed and minor
pipe work continues. Work on the Mechanically Stabilized Earth walls has
resumed.

Budgeting — NTR

Engineering — NTR

Permitting — NTR

Contract Disputes/Resolution — NTR

Issues/Risk — Weather. The contractor has submitted a letter requesting adjustments to the
project’s Liquidated Damages due to the weather delays. Meeting held on 5/7 with
contractor with further meetings anticipated.

O O O O O

e TC CCP Project — Landfill
o Schedule/Execution — NTR
Budgeting — NTR
Engineering — Engineering continues on the single landfill alternative.
Permitting — Negotiations continue with USFWS on the resolution of the Indiana Bat issue.
Contract Disputes/Resolution — NTR
Issues/Risk — NTR

O O O C O

o Ghent CCP Projects - Landfill

o Schedule/Execution — NTR

o Budget — NTR

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

o Permitting — The DWM Permit Application was filed on 5/6. This completes the filings of
ALL the permits for the project.

o Contract Disputes/Resolution — NTR

o Issues/Risk:
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* Land Acquisition — the review of potential modifications to the landfill’s footprint
has been completed. Additional land purchases, while preferred, are not necessarily
needed. Review of CCP production is currently on-going to finalize path forward

on land purchases.

General CCP Projects
Project Engineering will be developing a high level order of magnitude cost estimate to bring the

entire EON US fleet of CCP ponds into compliance with the EPA’s Draft CCP Ruling of 5/5 for

Subpart C, D and D Prime. The review is expected to be in draft form the first week in June.

E.W. Brown Aux Pond 900’
Contract has been awarded to Charah for Phase II.

Budget — project remains tracking to or below sanction.
Contract Disputes/Resolution — NTR

O
@]
O
O

Issues/Risk — NTR

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

»  MC3’s schedule is now tied to the BART requirement for the end of 2011, with tie-

in still required during spring 2011 outage.

* Preliminary Engineering reports on Wet (URS) and Dry (Nol-Tec) are under review.

Dry Injection total installed cost is 2/3 of Wet Injection system, with O&M
estimates being comparable.

* MC 4 tests complete. Baseline was 21 ppm. Max injection at ESP Inlet/ESP Outlet

resulted in 3 ppm SAM at the stack. Other configuration of injection ranged from 7-
12 ppm. Filterable PM (based on CEMS) increased with ESP Outlet injection (most
effective SAM reduction injection point), with a total PM increase of >7 tons. E.ON
Engineering results for PM testing are due week of 5/17. See graphs below.
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Feed Rate and PM (Plant PM Results) Bar Graph

Format
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*  MC 3 test ports scheduled for installation by Hall the week of May 24. Testing is
planned for the week of June 7.

e SO3 Mitigation (Ghent)

o Ghent 2 testing currently scheduled for the week of May 24 may be postponed to mid/late
June due to conflicts at the site. Ghent 2 long term temporary injection system being
procured by the plant.

o Requested BACT analysis proposals from Black and Veatch and Trinity. Black and Veatch
is a “one stop shop” for this work. Trinity does not have the engineering in house to
perform cost estimates and other engineering work related to the BACT analysis. Black and
Veatch needs to prove they have the available manpower to do the BACT analysis and
SAM position papers.

o Contacted several testing suppliers regarding a CEMS and Testing position paper. E.ON
Engineering is interested. Still checking the market place for others (RMB-Consulting,
Grace Engineering, Catalyst Air Management, and AQS.

e NBU1 and Other Generation Development
o LFG
* First Landfill Gas Sample Results due May 14.
*» LFG Technologies is under contract to perform study work.
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o Nl?hU CR — HDR 1is under contract to perform study work. They plan to visit CR on May
257
o Environmental Regulatory Planning —

* Black and Veatch under contract to perform the study.

* Kick off meeting held Monday May 10.

* B&V visited the sites week of May 10.

o Biomass —

» Released Moore Ventures (MV) to prepare submittals to get MC, TC, and Ghent
certified as a Biomass Conversion Facilities (BCF) under the Biomass Conversion
Assistance Program (BCAP). MV visited the Ghent & Trimble Landfill projects to
assess the timber.

* Bids received for further MC Project Implementation Planning study work — Black
and Veatch, Burns and McDonnell, HDR and KEMA. Although Black and Veatch
1s not the lowest cost, they preferred scope including the ability to run our Vista

modeling with biomass fuel inputs. Will release a contract the week of May 17.
o FutureGen — NTR

o General
o Impoundment Integrity Program
* The working session with station representatives was completed 4/21.
o Environmental Scenario Planning — B&V awarded engineering support work to support the
development of the 2011 MTP with draft due early June.
o Alstom Master Agreement- Negotiations continue.

Metrics
Contractor Recordable Incident Rate
Rolling 12 months
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Upcoming PWT Needs:
This calendar is in the process of being modified. Next report will include the revised calendar.

Staffing - NTR
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From: Lucas, Kyle J.
To: Saunders, Eileen
CC: Hillman, Timothy M.; Mahabaleshwarkar, Anand
Sent: 5/18/2010 10:54:24 AM
Subject: Final Meeting Minutes from 5/10 meeting
Attachments: EON AQC Meeting Memo 051810.pdf
Eileen,
Attached please find the final meeting minutes summary memo from the kick-off meeting held on 5/10.
Regards,
Kyle

Kyle Lucas | Environmental Permitting Manager

Black & Veatch - Building a World of Difference™
3 Lamar Avent
riand Park,
Phone: {(913)
Ernail: lucaskj@

L] Fax: (913) 458-9062

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 errvor 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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BLACK & VEATCH

CONFERENCE MEMORANDUM Page 1
E.ON US B&V Project 167897
Fleet Wide Coal-Fired Environmental Assessment B& 'V File 32.0000
Air Quality Controls May 18, 2010

A kick-off meeting was held between E.ON and Black & Veatch on May 10, 2010 in
E.ON’s offices in Louisville, KY.

Recorded By: Kyle Lucas
Meeting: 1 p.m. to 3:30 p.m.

Attending:

E.ON E.ON Black & Veatch (B&V)
Ralph Bowling Scott Straight Mike King

Eileen Saunders Philip Imber Tim Hillman

David Cosby Haley Turner Kyle Lucas

Gary Raque Wayne Whitworth Anand Mahabaleshwarkar
Delbert Billiter Tiffany Koller

Stephen Nix Michael Stevens

Gary Revlett Jeff Fraley

Greg Black Brad Pabian

Travis Harper Dan Wilson

Carla Piening Barry Carman

Chuck Hance Debbie Vaughn

Mike Hensley Stewart Wilson

LouAnne Karavayev

This meeting was the kick-off meeting to discuss the scope, methodology, and schedule
for the air quality control assessment for all eighteen coal-fired units at six different
plants. The scope of the assessment is to provide am air quality control technology
solution and high level cost estimate for each coal-fired unit in the E.ON fleet that
enables E.ON to meet the estimated limits for future air regulatory requirements.

MEETING DISCUSSION

1. Eileen Saunders opened the meeting and described the purpose of the meeting,
team expectations, and initiated staff introductions.

2. Ralph Bowling discussed the current state of environmental affairs affecting
E.ON’s coal-fired units, which comprise approximately 90% of their power
generation. Mr. Bowling reviewed E.ON’s objectives by contracting the AQC
study and E.ON’s immediate requirement to get representative cost information
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for use as input into their budgetary planning process. Also highlighted were the
following:

e E.ON has reviewed environmental regulations for all media and determined
that several proposed air quality regulations have the greatest potential to
affect their operation over the next 3-5 years.

e To help define E.ON’s path forward in their financial planning cycle, high-
level AQC cost information ($/kW) is required. This information will also
help provide direction to the new owners of E.ON.

e Due to the quick nature of the analyses, the project team will have to due the
best they can within the confines of time, available information, and rely on
staff experience to develop inputs to drive the cost analyses. For each stage,
the team must decide that the data are adequate for this exercise, finalize it
(drive a stake into it), and move on to the next step. The team cannot afford
time to delay transmittal of data.

e The cost information generated from this immediate exercise is a start and not
a final stage of this project. Refinements and additional analyses are
expected, and can be done after completion of the initial tasks.

e Several units are already included in the Power Plant MD model.

e This project has a high priority. If there are any staffing issues, they should be
discussed with management. It is critical that each plant support this process
to meet the June 1 deadline.

3. Scott Straight reiterated the importance of the project and reviewed the project
expectations.

4. Ms. Saunders reviewed the project’s objectives and provided a written summary
of the team expectations.

5. Gary Revlett summarized the process by which E.ON developed the proposed
environmental regulations and focused the effort to a specific set of future air
regulatory drivers and regulations which are expected to most affect their coal-
fired fleet operations. Based on the “Estimated Requirements Under Future New
Environmental Regulations” handout, it was determined that Tasks No. 4.7 to
4.12 would be the specific air environmental drivers that would be set as targets
for each unit. E.ON will summarize these air emissions limits in the
environmental compliance matrix to be used for this project. Also highlighted
were the following:
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e B&V should assume that the mercury emissions limit is 0.012 1b/GWh and
not 90% control.

e Particulate matter (PM ) should be used as a surrogate for all metal hazardous
air pollutants (HAPs).

6. Kyle Lucas facilitated a review of the project scope, status of data requests, AQC
information data sheets, project design memorandum (design basis) for each unit,
the environmental compliance matrix and the AQC technology feasibility option
summary. These items were reviewed in concert with the overall project
schedule. The project schedule has been summarized separately at the end of this
section. Also highlighted were the following:

e In completing the AQC information data sheets for each unit, E.ON should
present information for each unit’s operation over the next 5 year period. For
example, if a unit is planning a fuel switch, this information should be
reflected in the provided data.

e Based on the information provided by E.ON for each unit, information
gathered from the site visits, and other issues including site specific
constructability, B&V will issue a unit-by-unit summary of feasible control
technology options per pollutant. Due to time constraints, B&V will provide
one cost per pollutant per unit based on E.ON’s approval of the recommended
AQC technologies.

e The June 1 draft report will consist of only the E.ON approved AQC
technologies and their associated costs. A more detailed draft report of these
costs will be completed for the June 18th submittal.

e E.ON noted that the E.W. Brown plant is switching to a higher sultur fuel.

e E.ON noted that Trimble County Unit 2 is close to begining operation. Thus,
more information will become available regarding its ability to meet its SO,
emissions limits without using a PRB fuel blend.

7. Anand Mahabaleshwarka briefly reviewed the logistics, site specific coordination,
and safety issues for the two B&V teams conducting the site visits during the
week of May 10" It was determined that the B&V site teams would be fully
escorted and would not be required to go through the Passport training. The
following were discussed as focus items for the site visit teams:
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BLACK & VEATCH

CONFERENCE MEMORANDUM Page 4
E.ON US B&V Project 167897
Fleet Wide Coal-Fired Environmental Assessment B& 'V File 32.0000
Air Quality Controls May 18, 2010

Understanding the existing unit’s capabilities for supporting new emissions
control equipment and any on-going AQC retrofit projects.

Reviewing potential new AQC equipment locations.

Reviewing existing auxiliary electric system’s capacities and opportunities for
expansion.

Reviewing the general condition of the balance-of-plant and major equipment,
for use in estimating the existing equipment upgrade costs.

Identifing existing combustion byproducts handling and storage facilities and
capabilities, and any associated ash and scrubber solid management issues.
Identifing potential arrangements, interferences, and interfaces for future
equipment.

8. Tim Hillman reviewed the project administration for the project.

The weekly progress report and action item list will be in a spreadsheet list
format.

A weekly conference call would be established for each Monday during the
project to review status and address any issues. A conference call-in number
would be established and transmitted to E.ON.
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BLACK & VEATCH

CONFERENCE MEMORANDUM Page 5

E.ON US B&V Project 167897

Fleet Wide Coal-Fired Environmental Assessment B& 'V File 32.0000

Air Quality Controls May 18, 2010
PROJECT SCHEDULE

Week of May 10"
e B&V to conduct site visits at all six plants
e E.ON to complete AQC information data request issued by B&V on 5/3/10.
e E.ON to complete environmental compliance matrix.

Week of May 17"

e B&V to complete review of each unit and develop an AQC technology
feasibility option summary and issue the summary to E.ON for review and
approval.

e B&YV to complete Project Design Memorandum (design basis) for each unit
and issue to E.ON.

e E.ON toreview AQC technology options for each unit and approve options,
or detail an alternative option for B&V to develop cost information.

e B&YV to provide draft table of contents for the upcoming draft report.

Week of May 24"
e B&V to develop capital and operational and maintenance costs for each unit’s
approved AQC technology.

Week of May 31%
e By June 1, B&V to provide cost information for approved AQC technology.

Week of June 14™
e June 18" B&V to provide draft summary report for E.ON’s review and
consolidated comment.

Week of June 28"
e July 1, B&V to provide final report to E.ON.
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From: Straight, Scott

To: Clements, Joe

Sent: 3/8/2010 12:11:12 PM

Subject: FW: Project Engineering's ES Bi-\Weekly Report - March 1, 2010
Attachments: PE's Bi-Weekly Update of 3-1-10.docx

From: Straight, Scott

Sent: Monday, March 01, 2010 10:11 AM

To: Thompson, Paul; Voyles, John; Bowling, Ralph; Sturgeon, Allyson; Hudson, Rusty; Hincker, Loren; Sinclair, David;
Schetzel, Doug; Yussman, Eric; Jackson, Fred

Cc: Waterman, Bob; Imber, Philip; Lively, Noel; Saunders, Eileen; Gregory, Ronald; Heun, Jeff; Cooper, David; Hance, Chuck
Subject: Project Engineering's ES Bi-Weekly Report - March 1, 2010
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Energy Services - Bi-Weekly Update
March 1, 2010
PROJECT ENGINEERING

KU SOx
o Safety — NTR
o Auditing — NTR
o Schedule/Execution:

* Ghent Remaining Scope/Schedule
e Chimney Coatings — Scheduled for May 2010.

e SCR/FGD Icing Siding — installation in progress.

e Unit 4 ID Fans — Negotiations continue with FW and WEG on the ID Fan motor
rebuild settlement. A meeting with senior management was held in Greenville
the week of 2/15. WEG agreed to provide a full, new motor warranty on the
rebuilt motor that is being set on magnetic center in Evansville, IN. The motor
is fully expected to be on-site for the outage.

e Chimney Capping - Bids are due back 3/5 with work to begin the week of 4/19.

e Brown
e FGD, Limestone and BOP construction continues to track to plan. The main

focus right now is completing the pre-outage work, planning and preparation for
the upcoming BR3 outage in a few weeks.
o Budget:
* Brown — The budget with Fluor this period is at $487.6m with eight (8) pending
change orders totaling $2.8m. The current month Fluor forecast decreased by
$14.9m for a total projected savings to budget of $73.6m. PE plans to use some of
this reduction to take care of the TC2 budget shortfall projected from the Labor
Claim noted below.
*  Ghent - NTR
o Contract Disputes/Resolution:

* FGD Alliance - NTR

*  Ghent 4 1D Fan Motor — see Unit 4 1D Fans above.
o Issues/Risks:

* NTR

TC2
o Safety — Bechtel continues to experience higher recordable rates than target. All injuries
have been minor in nature.
o Permitting — NTR
Auditing — Auditing is conducting their annual audit of the EPC Agreement.
o Schedule/Execution:

* Bechtel EPC —Bechtel continues to focus on startup activities required to begin
steam blows that are currently scheduled for 3/3. Bechtel is now indicating the
Substantial Completion date is June 22.

* Non-Bechtel Scope:

e PRB Upgrades — The wash down booster pumps are in commissioning,
which has been slowed by subfreezing temperatures.

e PM Baghouses — TC2’s baghouse testing scheduled with TC2
commissioning,

o
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o Budget:

* Bechtel’s labor claim for the second half of 2009 was received, and as expected
given the higher amounts of labor and schedule extensions, is higher than the
accrued amount for the same period. On a net basis, the claim is about $4.5m
higher than budget. PE is reviewing all project cost-to-date and will be reconciling
the projected final cost for all over/under spends against the budget and sanction in
concert with the power credit review that Rusty is doing with Finance. The
significant underruns on the FGD Program can fund this overrun to keep PE overall
spend well within budget for 2010.

o Contract Disputes/Resolution:

* Bechtel FM Claims — Bechtel submitted a fifth Force Majeure claim for weather
related impacts to the BCP truck delivery during the recent snow storm in the
Northeast. Bechtel (Brightman and Hobbs) reviewed the methodology of claim
calculations with PE on 2/23.

* Air Blow Change Order — Still waiting on Bechtel’s revised change order on the
cancellation of Air Blows.

o Issues/Risk:

* Bechtel’s schedule performance, Excusable Event claims, start-up of all plant
equipment to operational mode, and the expected increase in Labor Claim amounts
against budget.

¢ Brown 3 SCR

o Schedule/Execution — PE is working with Brown management and Generation Planning to
evaluate moving the BR3 outage from the fall of 2012 to the spring of 2012. This will give
Brown the entire summer to operate the SCR instead of having the SCR commissioning just
a month ahead of the Dec 31, 2012 CD date. A decision is likely within the next two
weeks to move the outage to the spring of 2012 given Gen Planning review indicates
very little impacts to overall 2010 plan.

o Permitting — PE attended a meeting with the KYDAQ and EA on 2/19. KDAQ is on board
with KU but wants to ensure proper supporting documentation to mitigate possible
litigation concerns. KDAQ requested, and KU accepted, a site tour on 3/16.

o Engineering — RPI has begun engineering and procurement activities. Flow model
witnessing is planned for April, 2010 along with a visit to CERAM to see their catalyst
manufacturing facility.

o Budget:

* $45m has been given back to the RAC on this project.

» A Tax Exemption Certificate is being prepared in conjunction with EA to provide to
RPI and eventually Zachry.

o Contracting;

» EPC - Initial round of negotiations held with Zachry on 2/15-2/16. Next meeting
scheduled for 3/8-3/9. Zachry is planning another engineering site visit to confirm
demolition, relocation, and interferences scope. Conformance of Technical
Specifications and Agreement Exhibits on-going.

o SCR Supplier — Contract is fully executed. RPIis in full engineering and procurement.

o Issues/Risk - NTR

e Brown CCP Project — Ash Ponds
e E.W.Brown Starter Dike
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o Safety - NTR
o Auditing - Nearing completion of work for an audit of the Summit contract with a focus on
award process, change order management and invoicing/payments.
o Schedule/Execution:
» Starter Dike — all work tracking to plan.
* Rock placement production quantities have increased.
o Budget — NTR
o Contract Disputes/Resolution - Fuel oil baseline adjustment review with Summit continues.
o Issues/Risk — NTR

e E.W. Brown Aux Pond 900°
o Schedule/Execution:
* The original 7 bidders have been short listed to 4 with follow up questions and
review meetings being scheduled.
o Budget — NTR.
o Contract Disputes/Resolution — NTR
o Issues/Risk — NTR

Cane Run CCP Project - Landfill
o Schedule/Execution:

* 404/401 and Landfill Permit applications have been submitted and are
currently under review. Public Notice for the 404 Permit was issued by the
USACE on 2/12 with a closing date of 3/13.

* Development of construction drawings is on hold until the EPA’s presents its CCP
ruling and the KYDWM has completed their initial review.

* A meeting was held with Transmission to review the status of their design. A final
route for the 345kV lines has been agreed to and the design of the 69kV line has
been completed. PE is evaluating the option to relocate the line this year.

o Budget - NTR
o Contract Disputes - NTR
o Issues - NTR

TC CCP Project — Holcim
o Schedule/Execution:
» Discussions between the Plant and Holcim have resumed however no action has
been taken to restart the design of the barge loading system.
o Budget — NTR
o Contract Disputes/Resolution — NTR
o Issues/Risk — Status of Holcim contract.

TC CCP Project — BAP/GSP
o Schedule/Execution:
» Construction on the project has stopped due to the inclement weather with the
exception of the concrete work for the southwest pipe culvert.
o Budgeting — NTR
o Engineering — NTR
o Permitting — NTR
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o Contract Disputes/Resolution — PE held the first meeting with GAI Consultants to resolve a
dispute over engineering costs for the mechanical engineering for the project. GAI’s
financial counter offer is under review.

o Issues/Risk — Weather. Currently not anticipating impact on the final completion date.

e TC CCP Project — Landfill

o Schedule/Execution — NTR

o Budgeting — NTR

o Engineering — Engineering continues on the single landfill alternative.

o Permitting — Follow-up meetings with US Fish & Wildlife to negotiate the mitigation of a
juvenile female Indiana Bat have not progressed as well as the earlier meeting in mid-
January, 2010. Meeting held with EA on 2/26 with a plan forward with USF&W. The
outcome will likely result in continuing to perform the stream mitigation and a negotiated
offset for fees to cover the bat issue.

o Contract Disputes/Resolution — NTR

o Issues/Risk — NTR

e Ghent CCP Projects - Landfill

o Schedule/Execution — NTR

o Budget — NTR

o Engineering — Detailed Engineering of gypsum fines and Conceptual Engineering on CCP
transport for landfill continues with Black & Veatch.

o Permitting — 401/404 Permit revisions are being made by GAI Consultants after review by
EON US. The Division of Waste Management (DWM) Permit is being reviewed by EON
US. Permit filing is still planned for spring 2010, regardless of final landfill footprint and
land acquisition issues.

o Contract Disputes/Resolution — NTR

o Issues/Risk:

* Land Acquisition — Meeting held with D. O’Brien and J. Voyles to review status of
land purchase. PE is working with Real Estate and Legal to draft “last and final”
written offers to the remaining three property owners prior to recommending
condemnation proceedings. PE is also reviewing potential modifications to the
landfill design to possibly eliminate the need for the remaining few properties.

e General CCP Projects (Impoundment Management Program Development)
* PE is leading the development of the Impoundment Integrity Program, including the
scheduling of meetings with management for conceptual approval of the
impoundment document.

e SO3 Mitigation (Mill Creek 3, Mill Creek 4, Brown 3)
o Safety - NTR
o Schedule/Execution:
*  MC3’s schedule is now tied to the BART requirement for the end of 2011. Tie-in
work during spring 2011 outage is still required.
* Preliminary Engineering on Wet (URS) and Dry (Nol-Tec) are on-going with results
expected in a few weeks. Decision to bid wet and/or dry will be made as a result of
these studies.
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* Considering dry sorbent injection testing on MC 3 & 4. Both units have a spring
outage in which we can install nozzles. Set a site walk down for the nozzle
installations with A&D, UGS, and Hall for 3/3. Meetings with Nol-Tec, ADA,
BCSI and UCC are in progress to discuss temporary injection equipment and crews.

o Budget — may require timing shifts in the 2011 MTP to account for shift in scheduled need.
o Contract Disputes/Resolution — NTR
o Issues/Risk - NTR

e NBUI1 and Other Generation Development
o LFG
* PE requested to contract specific engineering design work related to gas
compression and pipeline work at Valley View and power generation at Tri-K and
Ohio County.
* The PO for sampling and lab analysis of the Republic Landfills will be released to
MCC after resolution of insurance issues.
o NBU1-NTR
o Mercury Planning
*  Submitted unsupported SCR & Hg Capture costs to Generation Planning.
* A new Final Draft of the B&McD study is expected to be published the week of 3/1.
* Phase II planning and study required.
o Biomass —
» Started Mill Creek Design Development RFP.
o FutureGen — NTR

¢ General
o Supporting the environmental “scenario planning” team by providing very speculative cost
and timing for SCRs on all other units, FGD upgrades to CR, Hg control (with added PM
control), and other miscellaneous cost (i.e., O&M cost) to Generation Planning. These
values and timing are NOT supported by any engineering or project development. These
values were created on a relative basis in less than a week.

Metrics

MBE/WBE Spend
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Project Engr. direct spend for 2009

2009 Spend $12,816,000
MBE target 5%
$640,800
WBE target 2%
$256,320
Total M/WBE $897,120

Bechtel - TC 2 Spend - 2009

MBE target
WBE target

Total M/WBE

$13,000,000

3%| |MBE target
$390,000|

2%| |WBE target
$260,000|
$650,000| |Total M/WBE

Fluor - FGD Spend -2009

$48,000,000]
5%
$2,400,000
2%
$960,000,
$3,360,000

Total Project Engineering 2009

$73,816,000

MBE target 5%
$3,430,800

WBE target 2%
$1,476,320

Total M/\WBE $4,907,120

Project Engr. direct spend for 2010

2010 Spend $44,744,000
MBE target 5%
$2,237,200

WBE target 2%
$894,880

Total M/WBE $3,132,080

Bechtel - TC 2 Spend - 2010

MBE target
WBE target

Total M/WBE

$3,500,000
3%| |MBE target

$105,000
2%| |WBE target

$70,000
$175,000| |Total M/WBE

Fluor - FGD Spend -2010

$11,000,000,
5%
$550,000]
2%
$220,000]
$770,000]

Total Project Engineering 2010

$59,244,000

MBE target 5%
$2,892,200

WBE target 2%
$1,184,880

Total M/\WBE $4,077,080

Project Engr. direct spend for 2011

Bechtel - TC 2 Spend - 2011

Fluor - FGD Spend - 2011

Total Project Engineering 2011

2011 Spend $69,150,000 $69,150,000

MBE target 5% N/A NA MBE target 5%

$3,457,500 $3,457,500

WBE target 2% WBE target 2%

$1,383,000 $1,383,000

Total M/WBE $4,840,500 Total M/\WBE $4,840,500

Contractor Recordable Incident Rate
Rolling 12 months
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Upcoming PWT Needs:
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Project Engineering
Investment Committee Schedule

INVESTMENT COMMITTEE SCHEDULE

Project Amount
Manager Description $000s DI MAR10 APR10 MAY10 JUN10JUL10AUG1(SEP1COCT1(NOV1( DEC10
JH CR CCP - Landfill Phase | Project (Not to IC until Feb 20 18,898 [ | [

JH BR CCP - Aux Pond 900’ Contract 13473 [ | (W
RCW  TC CCP - BAP/GSP Contract 720 )0
RCW  TC CCP - LandfillBAP Update 1 ]
RCW  TC CCP - Landfil | I 10
PI BioMass Coal Firing 10300000 | | ]
PI MC3, MC4, BR3 SO3 Mitigation 19,200,000 [ | [N
Jc EW Brown SCR EPC Contract 40,000,000 [ | [ {[IIim

PI Land Fill Gas Engineering- (Need to verify with Schetzel) |H||H|W|J]\]JUWJWW

RCW  TC CCP - Ghent Landfill I

Full Presentation at PWT Brile

Staffing:

ME position to replace Bill Maki is still active. Interviews are being scheduled.
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From: Straight, Scott

To: Cooper, David (Legal)

Sent: 3/19/2010 7:58:12 AM

Subject: FW: Project Engineering's ES Bi-Weekly Report - March 15, 2010
Attachments: PE's Bi-Weekly Update of 3-15-10.docx

From: Straight, Scott

Sent: Monday, March 15, 2010 12:18 PM

To: Straight, Scott; Thompson, Paul; Voyles, John; Bowling, Ralph; Sturgeon, Allyson; Hudson, Rusty; Hincker, Loren; Sinclair,
David; Schetzel, Doug; Yussman, Eric; Jackson, Fred

Cc: Waterman, Bob; Imber, Philip; Lively, Noel; Saunders, Eileen; Gregory, Ronald; Heun, Jeff; Cooper, David; Hance, Chuck;
Clements, Joe

Subject: RE: Project Engineering's ES Bi-Weekly Report - March 15, 2010

Resending to correct an error in the IC schedule table.

From: Straight, Scott

Sent: Monday, March 15, 2010 11:16 AM

To: Straight, Scott; Thompson, Paul; Voyles, John; Bowling, Ralph; Sturgeon, Allyson; Hudson, Rusty; Hincker, Loren; Sinclair,
David; Schetzel, Doug; Yussman, Eric; Jackson, Fred

Cc: Waterman, Bob; Imber, Philip; Lively, Noel; Saunders, Eileen; Gregory, Ronald; Heun, Jeff; Cooper, David; Hance, Chuck;
Clements, Joe

Subject: Project Engineering's ES Bi-Weekly Report - March 15, 2010

<< File: PE's Bi-Weekly Update of 3-15-10.docx >>
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Energy Services - Bi-Weekly Update
March 15, 2010
PROJECT ENGINEERING

KU SOx
o Safety — NTR
o Auditing — Internal Audit will be starting the Brown FGD audit soon.
o Schedule/Execution:
* Ghent Remaining Scope/Schedule
e Chimney Coatings — Scheduled for May 2010.
e SCR/FGD Icing Siding — installation in progress.
e Unit 4 ID Fans — The WEG motor was inspected in the shop and currently runs
on magnetic center. The motor is fully expected to be on site for the outage.
e Chimney Capping - Bids have been received and are being evaluated by PE.
e Brown
e FGD, Limestone and BOP construction continues to track to plan. The main
focus right now continues to be completing the pre-outage work, planning and
preparation for the upcoming BR3 outage in a few weeks.
o Budget:
= Brown— NTR.
*  Ghent - NTR
o Contract Disputes/Resolution:
» FGD Alliance — NTR
*  Ghent 4 ID Fan Motor — see note above.
o Issues/Risks:
* The schedule for material delivery, and then installation, of the structural
enhancements to the Brown Unit 3 ductwork, air heaters and precipitators during the
outage is going to be tight.

TC2
o Safety — Bechtel continues to experience higher recordable rates than target. All injuries
have been minor in nature.
o Permitting — EAD reports that the KPDES permit is under review and is expected to be
approved with a May 1 effective date.
o Auditing — Auditing is conducting their annual audit of the EPC Agreement.
o Schedule/Execution:

* Bechtel EPC —Bechtel commenced steam blows 3/10 and completed several low
pressure blows on the first blow path. There was a major malfunction during the 500
psig blow that caused severe damage to the temporary piping. There were no
personnel injuries. All steam blow and related activities are suspended while
Bechtel assesses the damage and conducts a root cause analysis. The recovery
period is expected to be around 1 week from 3/15. Bechtel had indicated the
completion date would be July 5 just prior to the steam blow incident.

* Non-Bechtel Scope:

e PRB Upgrades — The wash down booster pumps are in commissioning.

e PM Baghouses — TC2’s baghouse is not required to be tested for permit
compliance as determined by EAD. This item will be removed from the next
report.
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o Budget:
* Bechtel’s labor claim for the second half of 2009 was received, and as expected
given the higher amounts of labor and schedule extensions, is higher than the
accrued amount for the same period by approximately $4.5m higher. PE is
reviewing all project cost-to-date and will be reconciling the projected final cost for
all over/under spends against the budget and sanction in concert with the power
credit review that Rusty is doing with Finance. The significant underruns on the
FGD Program can fund this overrun to keep PE overall spend well within
department budget for 2010.
o Contract Disputes/Resolution:
* Bechtel FM Claims — NTR
* Air Blow Change Order — Bechtel’s revised change order for cancellation of the air
blows is under review. Bechtel has held half of the C.O. for the completed chemical
cleaning that should reduce fuel oil usage.
o Issues/Risk:
* Bechtel’s schedule performance, Excusable Event claims, start-up of all plant
equipment to operational mode, and the expected increase in Labor Claim amounts
against budget.

¢ Brown 3 SCR

o Schedule/Execution — PE and the station have agreed to move the outage to the spring of
2012. This decision will not be final until negotiations with Zachry are near final. Gen
Planning’s analysis shows no material impact to 2012 budget.

o Permitting — PE will participate in the KYDAQ station tour on 3/16.

o Engineering — RPI has begun engineering and procurement activities. Flow model
witnessing is planned for April, 2010 along with a visit to CERAM to see their catalyst
manufacturing facility in Austria.

o Budget:

*  $45m has been given back to the RAC on this project.
* A Tax Exemption Certificate is being prepared in conjunction with EA to provide to
RPI and eventually Zachry.
o Contracting;
* EPC — Second meeting with Zachry occurred on 3/8-3/9 with very good outcomes.
All commercial points are tentatively agreed to with the exception of price for full
EPC wrap and moving outage to the spring of 2012.
o SCR Supplier - NTR
o Issues/Risk — NTR

e Brown CCP Project — Ash Ponds
o Safety — NTR
o Auditing - The draft report has been issued on the Summit contract with no material
findings.
o Schedule/Execution:
* Main Pond
e Rock placement continues on the East Working Platform and East Starter
Dike. Approximately 45% of the rock embankment has been placed to date.
¢ Commissioning of the Wet Well pumps has been placed on hold for pump
repair and/or replacement due to watertight seal failure.
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e Ash grading continued on the South-East portion of the pond.
* Aux Pond 900’
e Bid review meetings with four bidding finalists were held. Second round of
bidder follow-up questions have been issued.
e Project on schedule for presentation at the April Investment Committee
meeting.
o Budget — NTR.
o Contract Disputes/Resolution — Fuel oil baseline adjustment review with Summit continues.
o Issues/Risk — NTR

e Cane Run CCP Project - Landfill
o Schedule/Execution:

*  404/401 and KYDWM Permit applications have been submitted. We received
notice that the KYDWM completed the administrative review on 2/11 with no
1ssues and is currently in Technical review.

* Development of construction drawings is on hold until the EPA presents its CCP
ruling and the KYDWM has completed their initial review.

* Decision has been made to relocate the 69kV line in 2010. Real Estate and Right of
Way is working to attain the necessary land for this relocation from Metro
Government.

o Budget - NTR
o Contract Disputes - NTR
o Issues - NTR

e TC CCP Project — Holcim
o Schedule/Execution:
= No action at this time.
o Budget - NTR
o Contract Disputes/Resolution — NTR
o Issues/Risk — Status of Holcim contract.

e TC CCP Project — BAP/GSP

o Schedule/Execution:

* Construction on the project has stopped due to the inclement weather with the

exception of the concrete work for the southwest pipe culvert and minor pipe work.
Budgeting — NTR
Engineering — NTR
Permitting — NTR
Contract Disputes/Resolution — PE held the first meeting with GAI Consultants to resolve a
dispute over engineering costs for the mechanical engineering for the project. GAT’s
financial counter offer is under review.
o Issues/Risk — Weather. Currently not anticipating impact on the final completion date.

O O O O

e TC CCP Project — Landfill
o Schedule/Execution — NTR
o Budgeting — NTR
o Engineering — Engineering continues on the single landfill alternative.
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o Permitting — After the meeting with EA on 2/26 a response is being drafted to US Fish &
Wildlife regarding the TN bat issue. The outcome will likely result in continuing to perform
the stream mitigation and a negotiated offset for fees to cover the bat issue.

o Contract Disputes/Resolution — NTR

o Issues/Risk — NTR

e Ghent CCP Projects - Landfill

o Schedule/Execution — NTR

o Budget — NTR

o Engineering — Detailed Engineering of gypsum fines and Conceptual Engineering on CCP
transport for landfill continues with Black & Veatch. Layouts are being developed for the
location of major equipment at each FGD. We have begun issuing RFQ packages for
equipment and material. Three alternative plans for CCP Transport are being developed by
Black & Veatch.

o Permitting — the final 401/404 Permit internal review will occur on 3/18. The final
KYDWM permit review will occur on 3/24.  Permit filing is still planned for spring 2010,
regardless of final landfill footprint and land acquisition issues.

o Contract Disputes/Resolution — NTR

o Issues/Risk:

* Land Acquisition — The drafting of the “last and final” written offers to the
remaining three property owners prior to recommending condemnation proceedings
is in progress. Meeting held with GAI to review alternative landfill designs to
eliminate the need to purchase the remaining three properties. GAI continues to
review designs based on feedback in the meeting.

e SO3 Mitigation (Mill Creek 3, Mill Creek 4, Brown 3)
o Safety - NTR
o Schedule/Execution:
*  MC3’s schedule is now tied to the BART requirement for the end of 2011. Tie-in
work during spring 2011 outage is still required.
* Preliminary Engineering reports on Wet (URS) and Dry (Nol-Tec) are under review.
Dry Injection total installed cost is estimated at 2/3 of a Wet Injection system. The
reports need final clarifications and editing.
* Hall, A&D, and UGS bid on installing test ports for MC 3 & 4 dry injection testing.
Hall was awarded scope — work has started at site. MC Project Coordinators are
assisting with the installation work.
* (Clyde Bergmann, UCC and BCSI visited MC to assess installing temporary systems
for testing purposes.
* Spoke with E.ON Engineering about SO3 & PM testing in conjunction with the
temporary system operation due to them already planning to be at MC in mid-April.
* Attended Dry Hydrate Users Group. CO2 capture from the convey air appears to be
a future trend for mitigating scaling and plugging issues. Nol-Tec and Southern
Company are on the leading edge of this promising development.

e NBUI1 and Other Generation Development
o LFG
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* PE requested to contract specific engineering design work related to gas
compression and pipeline work at Valley View and power generation at Tri-K and
Ohio County.
* The PO for sampling and lab analysis of the Republic Landfills will be released to
MCC after resolution of insurance issues, which is expected by 3/19.
o NBU 1 - Provided capacities for NGCC configurations to Generation Planning.
o Mercury Planning
* Final Burns & McDonnell report published.
* Phase II planning and study required.
o Biomass —
* Releasing Moore Ventures to prepare submittals to get MC, TC, and Ghent certified
as a Biomass Conversion Facilities (BCF) under the Biomass Conversion Assistance
Program (BCAP). This program has the potential to cut biomass fuel costs in half
when purchased from a eligible supplier.
* Started Mill Creek Design Development RFP.
o FutureGen - NTR

e General

o Participating in the environmental “scenario planning” team by providing very speculative
cost and timing for SCRs on all other units, FGD upgrades to CR, Hg control (with added
PM control), and other miscellaneous cost (i.e., O&M cost) to Generation Planning. These
values and timing are NOT supported by any engineering or project development. These
values were created on a relative basis in less than a week.

o Alstom Master Agreement- met with Alstom team over two days in mid-February and have
traded GSA drafts since then. Down to a few issues that should be resolved over the next
two weeks. Ownership of drawings and LOL are the two major points to be resolved.

Metrics
Contractor Recordable Incident Rate
Rolling 12 months
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Upcoming PWT Needs:
Project Engineering
Investment Committee Schedule
INVESTMENT COMMITTEE SCHEDULE
Project Amount
Manager Description $000s DB MAR10 APR10 MAY10 JUN10 JUL10 AUG10 SEP10 OCT10 NOV10 DEC10
JH CR CCP - Landfill Phase | Project (Not to IC until Feb 20 18,898
JH BR CCP - Aux Pond 900' Contract 13,473 T
RCW  TCCCP - BAP/GSP Contract 17,352 DO
RCW  TCCCP - Landfil/BAP Update
RCW  TCCCP - Landfil (T
Pl BioMass Coal Firing 10,300,000
Pl MC3, MC4, BR3 SO3 Mitigation 19,200,000 7
JC EW Brown SCR EPC Contract 40,000,000
PI Land Fill Gas Engineering- (Need to verify with Schetzel)
RCW  TC CCP - Ghent Landfill
Full Presentation at PWT Briefing
(e e ’

Staffing:

ME position to replace Bill Maki is still active with interviews being held last week.
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From: Saunders, Eileen

To: 'Lucas, Kyle J.'

CC: O'Neal, Brian D.; Hillman, Timothy M.; King, Michael L. (Mike); Mahabaleshwarkar, Anand; Reviett,
Gary; Black, Greg

Sent: 4/30/2010 3:36:41 PM

Subject: RE: EON AQC Project - Monday Conference Call

Attachments: Generation 2011 MTP Environmental Considerations (els copy).pptx; Generation Future

Environmental Requirements.xlsx

Kyle,

This time works for me. | will extend an invitation to a few others from our Environmental Affairs (Gary Revlett) and
Environmental Compliance (Greg Black) department. Enclosed, please find the matrix and informational document
you refer to in your email. We can discuss any questions you may have regarding the documents as well.

Thank you,

Eileen

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

Sent: Friday, April 30, 2010 3:13 PM

To: Saunders, Eileen

Cc: O'Neal, Brian D.; Hillman, Timothy M.; King, Michael L. (Mike); Mahabaleshwarkar, Anand
Subject: EON AQC Project - Monday Conference Call

Eileen,
Based on our conversation this morning, | have set up a conference call with a few members of the team for you to discuss the

scope, data request, upcoming kick-off meeting, and site visits.

Pending issuance of the contract, the call for Monday 5/3 can be held at 1 pm eastern (noon central). This was the time that the
several of the group were available for a quick call on Monday. If this works for you B&V will initiate the call. If please let Brian
O'Neal or Tim Hillman know and they'll coordinate another time during the week.

Also, it is critical that we receive EON's unit specific future regulation and emission compliance matrix. Also, we need an
indication from you as to which plants you feel have critical AQC and constructability issues against this matrix so that we can
appropriately schedule our staff for the site visits. It would also be helpful, based on your understanding of each plant's location,
the most efficient order of plants to send the two teams for the visits.

Regards,
Kyle

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

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 communi