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1.0 EXECUTIVE SUMMARY

The purpose of this study is to present the economical evaluations of the method for
byproduct disposal and the location of the Dewatering Building with respect to the
byproduct disposal location for Big Sandy Unit 2.

The scope of this study considers two gypsum slurry treatments, two byproduct disposal
locations and two Dewatering Building locations. These six possible options were
combined to result in four options that are studied as summarized below.

Option A — The Dewatering Building will be located local to the plant and the dewatered
gypsum cake will be re-hydrated with reclaimed Bottom Ash Pond water and pumped to
the north-western end of the existing Flyash Pond.

Option B-1 — Byproduct slurry will be pumped to a new pond that will be built on landfill
called Burke Branch located 1.1 miles north-west of the plant. No mechanical
dewatering plant is considered. Reclaimed water will be pumped back to the plant.

Option B-2 — The Dewatering Building will be located local to the plant and dewatered
gypsum cake will be conveyed to a location local to the landfill called Burke Branch. At
that location, the dewatered gypsum cake will be loaded into trucks for disposal in the
landfill.

Option B-3 — Byproduct slurry will be pumped from the plant to the Dewatering Building
located local to the landfill called Burke Branch. Dewatered gypsum cake will be
conveyed out of the Dewatering Building to trucks for disposal in the landfill. Reclaimed
water will be pumped back to the plant.

The total installed costs for the Byproduct Dewatering and Disposal Options are listed
below. The cost of the Black & Veatch dewatering equipment and its installation is not
included in the WorleyParsons estimate and is indicated as an AEP responsibility in the

table.
Part 1 Part2 Part 3
Byproduct Slurry Mechanical B&V (Equipment &

Cost Dewatering Cost Installation)

Option A $16,031,923 $5,837,458 AEP

Option B-1 $8,713,220 0 0

Option B-2 0 $14,567,488 AEP

Option B-3 $7,757,226 $11,113,306 AEP

AEBS-Z—LI-ZD-O;)O 1-RC.docAEBS-2-1-1-ZD-0001-RB-dec 2
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2.0 DESIGN BASIS

The following forms the design basis for the study:

Boiler MCR Heat Input: 8,180 MMBtu/hr

Gypsum Production at MCR: 52.1 STPH

Plant Operation: 24 hrs/day, 7days/wk @ full load firing
4.5 Ib SO,/MMBtu coal

Gypsum Specifications:
Dry Bulk Density:

For volumetric sizing of system 50 Ib/ft?
components (i.e. hoppers, chutes, bins
belt width, etc.)

For sizing of piles and silos 60 1b/ft3
For structural loading calculations 100 1b/ft3
Angle of repose (static) 45°
Moisture Content 15%

Slurry (water):
Solids 20% by weight
Specific gravity 1.13

Re-hydrated Gypsum Specifications:
Slurry (Bottom Ash Pond water)
Solids ~7% by weight

Specific gravity ~1.06

2
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The following WorleyParsons Drawings show the arrangement of the dewatering system
options and are part of this study:

Drawing Number

AEBS-2-SK-ZD-302-001

AEBS-2-SK-7ZD-302-002

AEBS-2-SK-ZD-302-003

AEBS-2-SK-ZD-302-004

AEBS-2-SK-7ZB-302-005

AEBS-2-SK-7ZB-002-001

AEBS-2-SK-ZB-002-002

AEBS-2-SK-ZB-002-003

AEBS-2-SK-ZB-002-004

AEBS-2-SK-ZB-002-005

AEBS-2-SK-ZB-002-006

AEBS-2-SK-ZB-002-007

Revision

B

A
B
B

AB

A

AB

Drawing Title

Flow Diagram Process Slurry Option A

Flow Diagram Process Slurry Option B-1
Flow Diagram Process Slurry Option B-2
Flow Diagram Process Slurry Option B-3

Gypsum Dewatering Material Handling
Flow Diagram Option B-2 & B-3

Gypsum Dewatering Material Handling
Elevations Option B-2

Gypsum Dewatering Material Handling
Elevations Option B-2

General Arrangement Gypsum
Dewatering Option A

General Arrangement Gypsum
Dewatering Option B-1

General Arrangement Gypsum
Dewatering Option B-2

General Arrangement Gypsum
Dewatering Option B-3

Gypsum Dewatering Material Handling
Re-Hydration Conveyors G1, G2

The following AEP document has been used as reference in preparation of this study:

Document Number

Revision

AEBS-2-DV-044-FGD-
DISPOSAL-FACILITY-
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SITING-STUDY Sandy Plant — Unit 2
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4.0 SYSTEM DESCRIPTION
4.1 Introduction

The current approach for Big Sandy Unit 2 FGD facility is to have the Jet Bubbling Reactor
(JBR) centrally located adjacent to the generating unit. The JBR would have local byproduct
storage tanks and local reagent preparation. However, the JBR may or may not be supported by
mechanical gypsum dewatering facility. If the JBR is not supported by a mechanical gypsum
dewatering facility, then gypsum slurry will be pumped to a remote location and reclaim water
will be pumped back to the plant. The interchange and exchange of major process streams
between the JBR island and the remote gypsum disposal (ponding) site is discussed in section
4.3. Refer to drawing AEBS-2-SK-ZD-302-002.

If the JBR is supported by a mechanical gypsum dewatering facility, the dewatering facility may
be locally located or may be remotely located from the JBR. The dewatering facility will
process a 20 percent solid by weight gypsum slurry stream generated in the JBR. The
dewatering facility will produce an 85 weight percent solid cake and a reclaim water stream
containing approximately 2 percent suspended solids. The interchange and exchange of major
process streams between the JBR island and the local or remote mechanical dewatering facility
are discussed in section 4.4. Refer to drawings AEBS-2-SK-ZD-302-001, 003 & 004.

Appendix 4 contains listings by option of the major components and modifications for each
option.

4.2 Common Design Inbuts

The following design parameters are common to all four options.
The JBR and other local equipment will be at an elevation of 560 feet.

Byproduct bleed from the JBR will be stored in tanks local to the JBR. These tanks will have a
total storage capacity of 8 hours assuming full load conditions firing the design coal. These
tanks will be agitated as the byproduct gypsum slurry contains 20 percent solids by weight.

The current design incorporates HDPE pipe at velocities between 5 and 9 fps for gypsum slarry.
The design pressure for gypsum slurry HDPE pipe is 198 psig (460 ft). Hard metal impeller
slurry pumps will have maximum head capacity of about 230 ft and rubber lined impeller slurry
pumps will have about 140 ft. This study assumes metal impeller slurry pumps are used.

Redundancy is required for gypsum slurry, dewatering, and reclaimed water service equipment.
Each service will have two 100% tanks and each service will be equipped with two 100%
pumps.

AEBS-2-LI1-ZD-0001-RC .doc%&EB—g-Q-LJ-ZD—OQ(}}-RBTdGe 6



American Electric Power Gypsum Dewatering and Disposal Study Report
Big Sandy Unit 2 FGD Project AEBS-2-1.1-ZD-0001, Rev. BC

4.3 Gypsum Slurry Disposal

There is one possible byproduct disposal location without mechanical dewatering of the gypsum

currently under discussion (Option B-1).-OptienB-+is-}-1-miles-away-from-the plantin-a-nerth-
west-direetion-at-an-elevation-of 700-feet:

Layout-for this-option-ean-be-seen-Option B-1 has been laid out in Drawing AEBS-2-SK-ZB-
002-004.

FerIn Option B-1, gypsum slurry will be pumped by the Byproduct Forwarding Pumps to a new
pond located at the landfill called Burke Branch. This landfill is 1.1 miles north-west of the
plant at an elevation of 700 feet. Reclaim water will be pumped from the pond via Floating
Filtrate Water Pumps to the Filtrate Water Tanks. The reclaimed water will then be pumped by
the Filtrate Water Tank Pumps to the Reclaimed Water Tanks at the plant. Flush water pumps
taking suction from Filtrate Water Tanks will provide flush water for the byproduct slurry lines.
Flushing will be “downhill” and pipe leg flush water will be drained to the JBR area. A 5,000
gallon slug of water will be used to flush the byproduct slurry pipe route.

This option requires a jack and bore (approximately 255 feet) under a railroad and 4 lanes of
Route 23 for the filtrate water and the gypsum slurry lines. Additional permits may be required
for construction of these options.

4.4 Mechanical Gypsum Dewatering

There are two possible dewatering facility locations currently under discussion:

Option A is local to the JBR.

Option B-2 is local to the JBR.

Option B-3 is 1.1 miles from the plant in a north-west direction at an elevation of 700
feet.

Layouts for these options can be seen in Drawings AEBS-2-SK-ZB-002-003, 005, and 006. See
section 4.5 for the Dewatering Building description and see section 4.6 for the Gypsum Cake
Handling description.

Option A

For Option A, byproduct slurry will be pumped from the Filter Feed Tanks to the Hydrocyclones
in the Dewatering Building, which is local to the plant. The dewatered gypsum will be then
transferred to the Re-hydration Tanks, via conveyors, where it will be mixed with reclaimed
Bottom Ash Pond water producing slurry containing approximately 7 percent solids by weight.
The byproduct slurry will be then pumped to the north-western most point of the existing Fly
Ash Pond.

As part of this option, Bottom Ash Pond Recirculation Pumps 3 and 4 will be relocated from the

Bottom Ash Pond Recirculation Pump House. These two pumps will be located next to the Re-
hydration Tanks and used to pump the re-hydrated byproduct slurry to the Fly Ash Pond.

AEBS-Z-LI—Zﬁ-OOO 1-RC.docAEBS-2-L1-ZD-0001-RB-doe 7
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Bottom Ash Pond Recirculation Pumps 1 and 2 will remain in the Bottom Ash Pond
Recirculation Pump House and continue to supply make-up water to the fly ash slurry tank and
the ash hopper ring header. The existing 575V motors on the two (2) relocated pumps will be
replaced with new 4000V motors.

Two (2) new 460V Bottom Ash Pond Recirculation Pumps will be added in the Bottom Ash
Pond Recirculation Pump House to pump bottom ash water from the Bottom Ash Ponds to the
Re-hydration Tanks.

It is assumed that the existing road will be improved/extended 8000 feet (1.5 miles) to the north-
western end of the Fly Ash Pond. This option requires a jack and bore (approximately 255 feet)
under a railroad and 4 lanes of Route 23 for the gypsum slurry lines. Add1t10nal permits may be
required for construction of these options.

Option B-2

For Option B-2, byproduct slurry will be pumped from the Filter Feed Tanks to the
Hydrocyclones in the Dewatering Building, which is local to the plant. The dewatered gypsum
will be then transferred to the landfill site, Burke Branch, via conveyors.

Option B-3

For Option B-3, byproductslurry will be pumped from the Byproduct Storage Tanks to the Filter
Feed Tanks. The Filter Feed Tanks will be located at the landfill site called Burke Branch.

The current design assumes that at full load conditions firing the design coal that flow from the
Byproduct Storage Tanks to the Filter Feed Tanks will be continuous and at a level great enough
to maintain solids movement uphill to the dewatering facility. At reduced loads, or when firing
low sulfur content coal, the gypsum slurry bleed from the JBR will be stored in the Byproduct
Storage Tanks. At Byproduct Storage Tank high level, gypsum slurry would be pumped up to
the Filter Feed Tanks. After low level is reached in the Byproduct Storage Tanks, the pump will
shut down and after a predetermined time the suction valve will close. This delay in closing the
pump suction valve allows time for shurry to drain from the transfer line. The slurry drain valves
open. The flush water valve located at the end of the transfer pipe close to the Filter Feed Tanks
opens. The slurry drain valves and pump discharge valve close after a predetermined time.

This option requires a jack and bore (approximately 255 feet) under a railroad and 4 lanes of
Route 23 for utility and gypsum slurry lines. Additional permits may be required for
construction of these options.

4.5 Dewatering Buildings and Utilities for Options A, B-2. and B-3

Options A and B-2

The Dewatering Building is approximately 85° x 115 and houses the dewatering equipment, the
Filter Feed Pumps, and the Filtrate Pumps. The Dewatering Building is located local to the plant
and will be equipped with roof exhaust fans, electric heaters, electrical room supply fans, and
necessary hoists for equipment maintenance.

AEBS-2-L1-ZD-0001-RC.docAEBS-2-1-1-ZD-0001-RB-dee 8
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The building will be supplied all utilities from the plant. These utilities will include service

water for vacuum pump seals; potable water for eye wash stations, drinking wates, and for I
sanitary use; fire water for fire protection; service and instrument air; and electrical power for the
building and the equipment. Except for service air, the piping will be HDPE with FRP used for
any piping supported on pipe racks. The service air will be in galvanized carbon steel pipe.

Option B-3

The Dewatering Building is approximately 85 X 115’ and houses the dewatering equipment, the
FilterFeed Pumps and the Filtrate Pumps. Adjacent to the dewatering building are service
transformers, twin Filter Feed Tanks and twin Filtrate Water Tanks. The dewatering building
will be equipped with roof exhaust fans, electric heaters, electrical room supply fans and
necessary hoists for equipment maintenance.

The building will be supplied utilities from the plant. These utilities will include service water
for vacuum pump seals and flushing, fire water for fire protection, service air, and electrical
power for the building and the equipment. Potable water for eye wash stations, drinking, water
and fer-sanitary use will be furnished from a locally drilled well and sanitary disposal will be by
septic systems local to the dewatering building. Redundant desiccant dryers with a receiver will
be provided in the dewatering building to furnish instrument quality air for valves,
instrumentation, etc. Except for the service air, the piping will be HDPE with FRP used for any
piping supported on pipe racks. The service air will be in galvanized carbon steel pipe.

It is assumed that the existing road will be upgraded by paving approximately 1500 feet.
All of the piped utility services will be run underground in a trench for freeze protection.

4.6 Gypsum Cake Handling

Following dewatering, the gypsum will be handled by conveyor systems:

Option A

The Gypsum Handling Belt Conveyor System will consist of two parallel transfer conveyors
beginning at the discharge of each of the two (2) vacuum belt filters located inside the
Dewatering Building. Each vacuum belt filter, operating non-concurrently, will discharge
gypsum at a rate of 52.1 STPH onto either gypsum transfer conveyor via a diverter gate. Each
transfer conveyor will then convey the gypsum to a single dedicated re-hydration tank.

The elevated conveyor sections will be supported by a common truss with a single walkway in
the middle. All outdoor conveyor sections will be covered by galvanized hood covers to
minimize dusting and protect the belting from the environment.

A closed circuit television system (CCTV) will be provided to monitor the operation of the

system remotely. The gypsum handling system will be controlled as part of the overall plant
DCS system.

Option B-2:

AEBS-2-LI-ZD-0001-RC.docAEBS-2-L1-ZD-0001-RB-doe 9
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The Gypsum Handling Belt Conveyor System will begin at the discharge of the two (2) vacuum
belt filters located inside the Dewatering Building. Each vacuum belt filter, operating non-
concurrently, will discharge gypsum at a rate of 52.1 STPH onto 30” Gypsum Collecting
Conveyor G1. Conveyor G1 will be designed to convey 135 STPH of gypsum at a belt speed of
140 FPM. Conveyor G1 will convey the gypsum to an extension of the Dewatering Building
where it will be transferred onto 30” Gypsum Transfer Conveyor G2. Conveyor G2 will convey
the gypsum at grade, elevate to clear a secondary plant entrance road and into Transfer Tower 1.
The gypsum will be transferred onto 30” Gypsum Transfer Conveyor G3 at Transfer Tower 1.
Conveyor G3 will then convey the gypsum along grade parallel to an existing railroad track and
elevate over the main plant entrance road to Transfer Tower 2. From this transfer point, the
gypsum will be conveyed at grade parallel to the existing railroad track via 30” Gypsum Transfer
Conveyor G4 to Transfer Tower #3. The gypsum will then be transferred onto 30” Gypsum
‘Transfer Conveyor G5 at Transfer Tower #3. Conveyor G5 will convey the gypsum along grade
to Transfer Tower #4. At Transfer Tower #4, the gypsum will be transferred onto 36” Gypsum
Transfer Conveyor G6. This conveyor will elevate the gypsum to convey it across Highway 23
and up to the Gypsum Storage Area (Site B). At this point, the gypsum will be transferred from
Conveyor G6 onto 36” Radial Stacker Conveyor G7. Radial Stacker Conveyor G7 will have the
ability to load dump trucks to transport and distribute the gypsum within the Gypsum Storage
Area (Burke Branch landfill). The radial stacker conveyor will also be able to luff and slew to
form a 3 day Gypsum Storage Pile.

The vacuum belt filter discharge chutework will also include a diverter gate to alternately direct
the gypsum, in emergency situations, to 30” Emergency Gypsum Collecting Conveyor G9. This
conveyor will run parallel to 30” Gypsum Collecting Conveyor G1 inside of the Dewatering
Building. This conveyor will transport the gypsum outside of the Dewatering Building where it
will be transferred onto 36” Emergency Gypsum Radial Stacker Conveyor G9. Conveyor G9
will have the ability to Iuff and slew to form a 3 day Emergency Gypsum Storage Pile adjacent to
the Dewatering Building. The radial stacker conveyor will also be able to slew to one end of the
pile to load dump trucks to transport the gypsum, via the access road, to the Gypsum Storage
Area (Burke Branch landfill).

The four gypsum transfer towers will be enclosed by un-insulated roofing and siding with the
stairways located inside of the towers. These towers will be unheated, but will include a
ventilation system.

The conveyor sections located at grade will be supported by channel stringer sections. The
elevated conveyor sections will be supported by box trusses with a single walkway on one side
only. All outdoor conveyor sections will be covered by galvanized hood covers to minimize
dusting and protect the belting from the environment.

A closed circuit television system (CCTV) will be provided to monitor the operation of the
system remotely. The gypsum handling system will be controlled as part of the overall plant
DCS system.

Option B-3:

AEBS-2-LI-ZD-0001-RC.docAEBS-2-L1-ZD-0001-RB-doe 10
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The Gypsum Handling Belt Conveyor System will begin at the discharge of the two (2) vacuum i
belt filters located inside the Dewatering Building. Each vacuum belt filter, operating non-

concurrently, will discharge gypsum at a rate of 52.1 STPH onto 30” Gypsum Collecting

Conveyor G1. Conveyor G1 will be designed to convey 135 STPH of gypsum at a belt speed of

140 FPM. Conveyor G1 will convey the gypsum outside of the Dewatering Building where it

will be transferred onto 36” Gypsum Radial Stacker Conveyor G2. Conveyor G2 will have the

ability to load dump trucks to transport and distribute the gypsum within the Gypsum Storage

Area (Burke Branch landfill). The radial stacker conveyor will also be able to luff and slew to

form a 3 day Gypsum Storage Pile adjacent to the Dewatering Building.

A closed circuit television system (CCTV) will be provided to monitor the operation of the
system remotely. The gypsum handling system will be controlled as part of the overall plant
DCS system.

Freeze Protection:

Freeze protection for the dewatered gypsum should not normally be required as it is planned that
the normal procedure for handling it is to load trucks and place it directly in the disposal area
(Burke Branch landfill).

If however the gypsum is placed in a storage pile formed by the radial stacker adjacent to the
Dewatering Building and the outer surfaces of the pile freeze, the following alternatives are
suggested:

Mobile Equipment ~ Use of mobile equipment to break-up any frozen lumps before or as they
are being loaded into dump trucks for transport within the disposal area.

Enclosed Structure — The gypsum storage pile could be enclosed with a covered structure to
protect it from freezing temperatures. This option was reviewed but not considered to be an
economical method of freeze protection for the dewatered gypsum based on the capital
investment required

Dust Control for Gypsum in Storage Pile:

Wind Screens — Wind screens could be erected around the storage pile to minimize the effects of
the wind. The wind screens are made of a porous fabric that can reduce wind velocities by 50%
or more. The porous material can be knitted from an industrial grade woven polyester material.
The porous fabric is more effective than a solid surface type wind screen as wind forces tend to
increase at the outer portions of a solid surface due to differential pressures that result on each
side.

Enclosed Structure — The gypsum storage pile could be enclosed with a covered structure to
protect it from windy conditions. This option was reviewed but not considered to be an
economical method of dust control for the dewatered gypsum based on the capital investment
required

Crusting Agent — A crusting agent could be applied to the exposed surface of the gypsum pile if
areas are to be inactive for a period of time. The crusting agent would be applied after

AEBS-2-LI-ZD-0001-RC.docAEBS-2-LI-ZD-0001-RB.doe 11
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compaction of the selected inactive material zone. The crusting agent produces a solid cohesive
binding surface that reduces dust from becoming airborne when the pile is exposed to wind.

4.7 Electrical Service

Electrical power for all the option in the Gypsum Dewatering Study is supplied from the existing
SCR 13.8kV Bus 2F and the new 13.8kV FGD Bus powered from the existing 15/20/25 MVA
ONAN/ONAF/ONAF 135.6-13.8kV SCR Transformers 2SCR-2F and 2SCR-2FR. The baseline
electrical design for the overall FGD Project includes modification of the existing SCR Electrical
Distribution System such that all FGD loads except for the ID Fans are powered from the
existing Unit 2 SCR transformers. The FGD base line electrical design is not included in this
study. Refer to the Electrical Optional Power Source Study Report for a detail description of the
FGD baseline electrical design.

Option A

In Option A, the 350 HP 4kV Byproduct Forwarding Pumps shall be powered from the 4160V
FGD Switchgear. Each running pump shall be powered from redundant 4160V FGD
Switchgear. One 1200AF 5kV circuit breaker shall be added on each 4160V FGD Switchgear
(total of 2). The FGD 4160V Switchgear are included in the FGD baseline electrical design.

Size 1 non-reversing combination starters shall be added to redundant FGD Dewatering MCCs to
power the Byproduct Re-hydrating Tanks A and B Agitators. The redundant FGD Dewatering
MCC:s are included in the FGD baseline electrical design.

The new 150 HP 460V Bottom Ash Pond Recirculation Pumps shall be powered from redundant
FGD 480V switchgear. One 800AF 480V circuit breaker shall be added on each switchgear.
The redundant 480V FGD switchgear are included in the FGD baseline electric design.

For the Gypsum Conveyor System in Option A the Conveyor System Vendor will be provided
with two 480V power from redundant sources. It is within the vendor’s scope to provide the
MCC that will power all the equipment and building within the Gypsum Conveying System.
Lighting, receptacles, grounding and lightning protection for the system are also included in the
vendor’'s scope. The 480V feed will be extended or tapped to provide power to the system at a
single location of the vendor’s choosing.

Option B-1

In Option B-1, for the gypsum slurry facility, a power feed from the existing Bus 2F and the new
13.8kV FGD bus shall be routed in a combination of above and below grade raceway from the
new FGD or existing SCR Electrical Building to the remote area north-west of the plant where a
concentration of electrical loads are located. The use of a13.8kV in lieu of a lower voltage is
recommended for primary power distribution because of voltage drop considerations. Since
13.8kV is not the utilization voltage associated with the study option, two 13,800-480V
transformers and double-ended secondary distribution equipment will be installed in strategic
remote location with the most concentration of loads (see Appendix 2). Reliable power for the
DCS function and switchgear control will be provided via UPS system with self-contained
batteries. The remote facility will also be provided with lighting and receptacle systems,

AEBS-2-LI-ZD-0001-RC.docAEBS-2-11-ZD-0001-RB-.dee 12
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grounding and lightning protection systems, communication systems and power distribution for
building services and maintenance system.

Also, in Option B-1, MCC vertical stacks with non-reversing combination starters shall be added
to redundant FGD Dewatering MCCs to power the Byproduct Forwarding Pumps located in the
plant area. The redundant FGD Dewatering MCCs are included in the FGD baseline electrical
design.

Option B-2

In Option B-2, for the additional two 150HP Fire Water Booster Pumps which are located local
to the JBR, additional MCC vertical stack with size-5 non-reversing combination starters shall be
added to redundant FGD Dewatering MCCs to power these pumps. The redundant FGD
Dewatering MCCs are included in the FGD baseline electrical design.

For the Gypsum Conveyor System in Options B-2, the Conveyor System Vendor will be
provided with two sources of 13.8kV power. It is within the vendor’s scope to provide the
electrical distribution system that will power all the equipment and building within the Gypsum
Conveying System. Lighting, receptacles, grounding and lightning protection for the system are
also included in the vendor’s scope. The 13.8kV feed will be extended or tapped to provide
power to the system at a single location of the vendor’s choosing.

Option B-3

In Option B-3, the redundant power feeds shall have a longer route to the Dewatering Building
(included in the FGD baseline design). Because of the building’s new location which is about
1.1 miles north-west of the plant area, feeder cables will be sized bigger to compensate for the
additional voltage drop due to the long cable run. Additional MCC vertical stacks with non-
reversing combination starters ranging from size 1 to 5 shall be added to redundant FGD
Dewatering MCCs (included in the FGD electrical baseline design) to power the additional loads
for this option.

For the Gypsum Conveyor System in Options B-3, the Conveyor System Vendor will be
provided with two sources of 480V power. It is within the vendor’s scope to provide the
electrical distribution system that will power all the equipment within the Gypsum Conveying
System. The 480V feed will be extended or tapped to provide power to the system at a single
location of the vendor’s choosing.
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American Electric Power Gypsum Dewatering and Disposal Study Report
Big Sandy Unit 2 FGD Project AEBS-2-1I-ZD-0001, Rev. BC

5.0 ESTIMATE SUMMARY

An indicative cost estimate has been prepared for the modifications required to the Gypsum
Dewatering System for the various option methods and locations at the Big Sandy Unit 2 FGD
system project. This study does not account for construction of the containment and
embankments for the Burke Branch site.

The following scope is included in the option estimate:

»  Vendor supplied furnish & erect Gypsum Handling System including structural steel and
complete electrical scope.

=  Civil/Structural BOP scope to support the Gypsum Handling System location options.

m  Electrical BOP scope to support the additional loads required for the gypsum handling
equipment, pumping station and storage tanks.

Please note that the Byproduct Dewatering equipment and facilities required for the base
FGD design are included in Option A, B-2, and B-3 of this study.—The-equipment-and

-
Cl =3

Gypsum Handling System equipment and steel pricing is based upon vendor quotations solicited
for the above system equipment and erection. The balance of BOP equipment pricing is based
on quotations for recent FGD projects and in-house database information, and has been adjusted
to reflect design parameter differences.

Bulk quantity development was based on a combination of engineering quantity input, estimating
takeoff from engineering drawings, and factoring based on equipment sizes. Len gths were based
on the equipment locations per the site layout drawings. Input from engineering was solicited for
major bulk commodities such as civil commodities, and electrical equipment and electrical bulks.

Costs are based on the third quarter of 2005. No additional escalation has been applied to
account for unpredictable fluctuations in market pricing of raw materials. Labor pricing is based
on local union rates in effect until August 2005, and includes 3.5% overhead and 4% profit. No
additional escalation is included. It is recommended that additional escalation be applied at a
rate of 4% annually.

5.1 Material Take Off (MTO)/Design/Procurement/Contingency

Quantities in the direct cost estimate file are not “neat” quantities. Quantities were factored or

routed manually, based on the site layout drawings and were not downloaded from engineering
models. Consequently the quantities in the direct cost file include a 7% MTO allowance and a
3% design/procurement allowance on bulk materials. Bulk material unit man-hour rates have

also been adjusted to account for work in an existing, operating plant.

AEBS-2-LI-ZD-0001-RC.docAEBS-2-L1-ZD-0061-RB-dee 14
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Commercial/Construction Clarifications
m  The expected accuracy of this-eption-price-the pricing in this study is +/- 30%.

m All federal, state and local taxes are excluded, with the exception of payroll taxes.

»  The estimate is based on union shop craft rates for the, Moundsville; West- Virginia-Ashland,
Kentucky area.-based-on-the-AEP-Mitchel-Plant: The wage rates are based on the 90% rate

granted in the NMAPC agreements.

»  Since a labor survey for the Big Sandy Unit 2 project is in progress, the estimate is based on
normal market conditions in effect in the third quarter of 2005 regarding material
procurement and construction.

®  No contingency has been applied to the estimate.

m The estimate includes no costs for mitigation of or any pre-existing hazardous materials or
conditions.

m Lead and asbestos abatement are excluded.

»  Archeological investigation is excluded.

®  Owner’s costs are excluded.

=  Embankment design and construction for Option A and B-1 are not included.

5.2 Cost Summary

The total installed costs for the Gypsum Dewatering and Disposal Options are listed below. The
cost of the Black & Veatch dewatering equipment and its installation is not included in the
WorleyParsons estimate and is indicated as an AEP responsibility in the table.

Part 1 Part2 Part 3
Byproduct Slurry Mechanical B&V (Equipment &
Cost Dewatering Cost Installation)
Option A $16,031,923 $5,837,458 AEP
Option B-1 $8,713,220 0 0
Option B-2 0 $14,567,488 AEP
Option B-3 $7,757,226 $11,113,306 AEP

The cost estimate details are included in Appendix 3.

AEBS-2-LI1-ZD-0001-RC.docAEBS-2-L1-ZD-0001-RB-doe

15




American Electric Power Gypsum Dewatering and Disposal Study Report
Big Sandy Unit 2 FGD Project AEBS-2-L1-ZD-0001, Rev. BC

Due to the preliminary nature of the design, the operation and maintenance costs have been
determined based on a function of the total installed cost and the additional auxiliary load
associated with each option. The O&M costs are conceptual in nature and can fluctuate widely
being influenced by the final detailed design, manufacturer’s warranties, plant maintenance
schedules, equipment operational characteristics and durations, etc. Following are the expected
annual O&M costs for each option:

Expected Annual Operating Costs

Option A: $ 19,000
Option B-1:  § 32,000
OptionB-2: § 11,500
Option B-3:  § 36,000

Expected Annual Maintenance Costs

Option A: 546,735

$
OptionB-1:  § 217,831
OptionB-2: $ 215,804
$

Option B-3: 471,763

AEBS-2-LI-ZD-0001-RC.docAEBS-2-L1-ZDB-0001-RB-dee 16
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APPENDIX 1

WORLEYPARSONS DRAWINGS
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American Electric Power Gypsum Dewatering and Disposal Study Report
Big Sandy Unit 2 FGD Project AEBS-2-L1-ZD-0001, Rev. BC

APPENDIX 4

LISTINGS BY OPTION OF MAJOR COMPONENTS AND MODIFICATIONS
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American Electric Power Gypsum Dewatering and Disposal Study Report
Big Sandy Unit 2 FGD Project AEBS-2-11I-ZD-0001, Rev. BC

OPTION A MAJOR COMPONENTS AND MODIFICATIONS

Byproduct conveyors and foundations
Byproduct dewatering building and foundation
Byproduct pump house and foundation
Re-hydration tanks and foundation

Bottom ash pond water pumps

Byproduct pumps

Bottom ash pond water and byproduct piping
Jack and bore under railroad tracks and Route 23
Trenches for underground piping

Wooden ties for on-grade piping

Electrical cable, switchgear, and MCCs
Control cable

Ductbank

Road upgrade

OPTION B-1 MAJOR COMPONENTS AND MODIFICATIONS

Disposal area site preparation, grading, etc. for pump house and filtrate water tanks
Filtrate water pump house and foundation
Filtrate and flush water tanks and foundations
Floating filtrate water pumps

Filtrate water pumps

Flush water pumps

Byproduct forwarding pumps

Piping

Jack and bore under railroad tracks and Route 23
Trenches for underground piping

Electrical cable, switchgear, and MCCs

Control cable

OPTION B-2 MAJOR COMPONENTS AND MODIFICATIONS

Byproduct conveyors, transfer towers, radial stacker, and foundations
Disposal area site preparation, grading, etc. for radial stacker
Byproduct dewatering building and foundation

Piping

Electrical cable, switchgear, and MCCs

Control cable

Ductbank

Fire water booster pumps
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American Electric Power Gypsum Dewatering and Disposal Study Report
Big Sandy Unit 2 FGD Project AEBS-2-1I-ZD-0001, Rev. BC

OPTION B-3 MAJOR COMPONENTS AND MODIFICATIONS

Byproduct dewatering area site preparation, grading, etc.
Byproduct dewatering building and foundation
Filtrate water tanks and foundation

Hydrocyclone feed tanks and foundation

Flush water tank and foundation

Byproduct conveyors, radial stacker, and foundations
Filtrate water pumps

Flush water pumps

Piping

Electrical cable, switchgear, and MCCs

Control cable

Ductbank

Fire water booster pumps

Instrument air dryers

Trenches for underground piping

Jack and bore under railroad tracks and Route 23
Road upgrade and paving
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