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1.1.2 Plant Layout

The ACP layout is depicted in Figure 1.1-1 in relationship to the DOE reservation and in
Figure 1.1-2 (both located in Appendix B) for the ACP specifically. The ACP is comprised of
various buildings/facilities and areas that house systems and equipment necessary to support the
American Centrifuge uranium enrichment process. The ACP utilizes buildings and facilities that
were part of GCEP, built in the early 1980s, part of the GDP that was built in the early 1950s,
and newly constructed buildings and facilities. Descriptions of the major primary and secondary
facilities are contained in the following sections. A brief listing of the buildings and facilities
utilized for the ACP is located in Table 1.1-1.

The design of the plant complies with the performance requirements of 10 CFR 70.61,
the Baseline Design Criteria specified in 10 CFR 70.64(a) and the defense-in-depth requirements
contained in 10 CFR 70.64(b).

1.1.3 Primary Facilities Description

Primary facilities are those buildings/facilities or areas that could potentially contain
licensed material in quantities that result in consequences that exceed the performance criteria
defined in 10 CFR 70.61 resulting from credible accidents or directly controls a primary facility.
The primary facilities directly involved in the enrichment process are the X-2232C
Interconnecting Process Piping (IPP),. X-3001 Process Building; X-3002 Process Building; X-
3012 Process Support Building; X-3344 Customer Services Building; X-3346 Feed and
Withdrawal C ostener Sev-ices Building; and X-3346A Feed and Product Shipping and
Receiving Building; and X 3356 Proeduet and- Tails Withdrawal Building. Other buildings and
areas that provide direct support functions to the enrichment process are the X-7725
Recycle/Assembly Facility; X-7726 Centrifuge Training and Test Facility; X-7727H Interplant
Transfer Corridor; X-745G-2 Cylinder Storage Yard; X-745H (future) Cylinder Storage Yard,-X-
7756S Cylinder- Storage Ya ; and X-7746N, X-7746S, X-7746E, X-7746W Cylinder Storage
Yards and Intraplant Roadways. These buildings and areas are where special nuclear material
and hazardous material can be found and are considered to be the primary facilities in their
functional support of the uranium enrichment process. A description of the primary facilities and
their function is provided in the following sub-sections and are listed and briefly described in
Table 1.1-1. An overall depiction of the enrichment processes is provided in drawing- X-4.,
0001 ME ZFigure 1.1.3-1 located in Appendix E.

1.1.3.1 X-3001 and X-3002 Process Buildings

The initial deployment of the ACP includes two process buildings, which are located in
the southwest quadrant of the DOE reservation: X-3001 and X-3002. The primary purpose of
the process buildings is to house the centrifuge machines and support systems necessary to
perform the actual enrichment process. Both buildings are similar in construction, layout, and
design. Each building is approximately 416 feet (ft) by 730 ft (approximately 304,000 square
feet [ft2])and has a large high bay process area and two utility areas. The height of each building
is approximately 87 ft in the high bay area and 49 ft in the utility areas. The nearest reservation
boundary is 2,606 ft to the west of the X-3001 building. Figure 1.1-3 (located in Appendix B)
depicts the typical equipment and process flow for the X-3001 and X-3002 buildings. Drawings
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Figures 1.1.3.1-1, 1.1.3.1-2, 1.1.3.1-3, and 1.1.3.1-4 X 3001 911 PP, X 3001 912 PP, X 3001
913 PP, and X 3002 900 PP (located in Appendix E) also depict the equipment layout for the X-
3001 and X-3002 buildings.

At the north and south ends of X-3001 and X-3002 buildings are equipment/utility bays
and mezzanines where auxiliary equipment is housed. Items in these areas consist of heating and
ventilation equipment, cooling water pumps, vacuum pumps, electrical switchgear, and standby
electrical equipment (i.e., diesel generators, battery rooms, and uninterruptible power supply [UPS]
systems). Building vents for the purge and evacuation vacuum systems are also located in the
buildings. The vents are monitored and are permitted through the Ohio Environmental Protection
Agency (OEPA).

The east side of the X-3001 building is connected to the X-3012 building, which is connected to
the west side of the X-3002 building. The X-7727H corridor is connected to the west side of the X-3001
building. The X-2232C piping connects to the southwest comer of the X-3001 building at a valve house
where it both enters and exits the building. The connection of the X-2232C piping exits the east side of
the X-3001 building and enters and exits the X-3002 building on the west side through a valve house as
well.

The centrifuge machines are installed in the high bay area in a cascade arrangement. The
cascades are supplied UF6 feed from a header from the Feed Area in the X-3346 building. The machines
in each cascade are grouped into stages that are connected in series. The feed, product, and tails lines to
and from each centrifuge within a stage connect into stage headers that convey the UF6 streams between
stages. The depleted material from the bottom stage is piped through the X-2232C piping to the X-3346
building Withdrawal AreaX 3356 btiýling to be withdrawn as tails. The enriched material from the top
stage is piped through the X-2232C piping to the X-3346X 3356 building Withdrawal Area to be
withdrawn as product. The cascade enrichment is normally less than 5.5 wt. percent 5U, but enrichment
levels up to 10 wt. percent 235U are allowable.

1.1.3.2 X-3012 Process Support Building

The X-3012 houses the operational area, maintenance area, and the transfer aisleway that
services the. X-3002 building. The X-3012 building is located between the X-3001 and X-3002
buildings. The X-3012 building, which is approximately 201. ft by 240 ft at grade level, has a
ground floor area of apgroximately 48,000 ft2 , and has a total covered floor space area of
approximately 56,200 ft , which includes the ground floor and two mezzanine areas. The
transfer aisle way between the X-3001 and X-3002 and through the X-3012 building measures
30 ft wide by approximately 59 ft high by 200 ft long and divides the building into north and
south sections. The north section is approximately 17 ft high and contains the operational area.
The south section of the building is approximately 26.5 ft high and contains the maintenance
areas. The nearest reservation boundary is 3,024 ft to the west of the X-3012 building.

The X-3012 building is divided into three functional areas: an operational area,
maintenance area, and a machine transfer aisleway. The operational area is located in the north
section of the building and includes the Area Control Room (ACR) for the X-3001 and X-3002
buildings; offices; lunchroom; restrooms; battery room; switchgear room; and heating,
ventilation, and air conditioning (HVAC) rooms. A mezzanine above the north section contains
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the mechanical equipment room for the building. The ACR provides the central operating
functions to monitor and control both the X-3001 and X-3002 building machines and processes.
The maintenance area is located in the south section of the building and includes: maintenance
shops, storage areas, a battery charging room, offices, men's and women's locker rooms,
restrooms, and a mezzanine area with additional office areas and HVAC rooms. The X-7727H
corridor is used for the transport of centrifuge machines into and out of the X-3002 building.

Access between the X-3001 and X-3002 buildings is provided via the transfer aisleway,
which also provides access between the operational and maintenance areas of the X-3012
building.

1.1.3.3 Feed, Withdrawal, and Product Operations

Figure 1.1-4 (located in Appendix B) depicts a process flow schematic of Feed,
Withdrawal, and Product operations.

1.1.3.3.1 X-3346 Feed and Withdrawa" Gwitome- ... fi. S Building

The X-3346 building is located in the southwest quadrant of the DOE reservation. The
X-3346 building is located approximately 1,000 ft south-southwest of the X-3001 building. The
nearest reservation boundary is 1,865 ft to the west of the X-3346 building. The X-3346
building is connected to the X-3001 and X-3002 buildings by the X-2232C piping to provide
UF6 feed to the enrichment process and for the withdrawal of product (enriched) and depleted
(tails) UIF 6 material.

The X-3346 building has a covered floor area of approximately 154,000 ft2 with two
distinct areas of operation to meet process feed, sam-pl1ing and blending/transfer requirements
and product and tails withdrawal. The X-3346 building has two distinct areas of operation. The
first area, referred to as the Feed Area, supports the front end of the overall enrichment process
by housing the equipment necessary to provide UF 6 feed. This area also houses the equipment
necessary to blend/transfer UF 6 between cylinders, including filling customer cylinders. The
second area, referred to as the WithdrawalCustomer Services Area, supports the back end of the
enrichment process by housing the equipment necessary to withdraw enriched UJF 6 into cylinders
and to withdraw depleted UF 6 (tails) into tails cylinders. the samplig e ip t necessarfy.o
ensure custoe prduts mneet specifieations and to transfer- I m-faterial.t utmrclnes
Figures 1.1-5a, 1.1-5b, 1.1-5c, 1.1-5d and .1.1-5e (located in Appendix B) depicts the typical
equipment and process flow for the X-3346 building. Dfa'i-1ng&-Figures 1.1.3.3.1-1, 1.1.3.3.1-2,
and 1.1.3.3.1-3 X 3346 900 PP, X 3346 9041 PP X 3316 902 PP, X 3346 904 PP, and X 390
0001 ME, and X 3316 905 PP (located in Appendix E) also depict the equipment layout for the
X-3346 building.

The Feed Area.of the X-3346 building houses electrically heated feed ovens. UF6 feed is
processed through freezer/sublimers to purify the feed materialpu.ification bu,-p systems before
being fed into the process manifolds/piping. There are separate manifolds that direct each stream
to the X-3001 and X-3002 buildings through the X-2232C piping. The light gases removed
during, the: feed purification process are evacuated to an evacuation system in the X-3346
Withdrawal Area. The Feed Area also houses the dedicated feed ovens and cold boxes required
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to perform blending/transfer operation between cylinders. See diawingFigure 1.1.3.3.1-4 -X-
3346 yyyy-.(located in Appendix E) for a typical depiction of a cold box. This includes filling
customer cylinders. A capability is provided to transfer UF6 from the feed ovens to Withdrawal
Area for blending of enriched UF 6 from the enrichment process. The Feed Area has
accountability scales for weighing the feed and other cylinders.. The f •eevens location of the
feed ovens and cold boxes provides the cylinder transporter e-sufficient room to
transport the UF6 cylinders between rows of ovens. The cylinder transporters•ylindets
placed on rail carts that move the cylinders into and out of the feed ovens and cold boxes.

The Custwoer• Sen,,ies Area is the only building .h.re liquid UF, may be prescnt and
proevides a confinement barrier- should a~n accid~at occrur- during sampling and transfer activities.-
i.n the Custofmer.. SeVicies Area, the bas;ic " ap.r..ch to produ.t oper•i.s is to ligue-'• - the UF6

co;ntaAined in 10 ton sourae cylinders, sample the liquid, transfer- theimater-ial W6 the re~quir-ed
number of. 2.5 ton ceustomer cylindrs (typic ally thfee to four), then allow1. the. cus11teomr r1 cyldr
to cool until. the UF6 has Fe solid-ifie d. 4_4AwAever, any approved 14F, container may .be heated in
an electrically heated eontaiinment autoclave .fer sampling and transfer- purpoes. Cooling
capability is. supplied to exped~ite the cylinder- heel cool down~ proc.85 And. shortenl the cycle time
The-feeeivmg-UF 6 cylinder- lines and valves are kept warm Ouring the tranfer., When the
transf~er is complete, the cylinder-s are coeoled in44combniination with autoclaves/freezers th-at aldso
potvide cofntsain-ment4 The, parent c ylinder-s and the reevn ylinder-s are. enclosed in
contaipnment autocla%,es when the .U isý in the liquid -phase, to minirnze the potential for--a

rlaeof liquid UF6 -.

The X-3346 building Withdrawal, Area houses the equipment that functions to
withdrawal enriched and depleted UF 6 from the process. Drawings X3316 902 PP amndX3316
905 PP (located in Appendix E) depict the eqipment layout for- the X 3346 Withdrawal Axrea.
Product (enriched UF6 ) withdrawal is performed via the use of trains of vacuum pumps Which
directly transfer UF6 at sub-atmospheric press .ures and desubl .ime. the UF6 into cylinders located
in cold boxes. See drawing X 3316 yyy(oae in Appendix f;) for- a typical depiction ofa
raeld-.box. -These cylinders may be customer cylinders. Different product assays can be
-withdrawn to the X-334,6 building Withdrawal Area from the. X-3 001 and X-3 002 buildings and
blending of the material withdrawn may be blended with feed material. Tails withdrawal is
.performed via the use of multi-stage compre .ssor trains which perform the withdrawal at s~ub-w
Atmospheric pressures and then desublime the depleted UF6 into tails cylinders located in cold
boxes. A surge dr .um is in-line: ahead of the tail. s compressor trains and a surge drum is in-line
behind each of the two tails compressor trains. The Withdrawal Area has accountability scales
for weighing the cylinders. The location of the cold boxes provides the cylinder transporter
sufficient room to transport the UF6 cylinders between rows of cold boxes. The cylind .er
transporters move the cylinders into and out of t he cold boxes.

The primary specialized support systems for the Feed Area and the Withdrawal Area. are
those associated with purge and evacuation; these systems are located in the X-3346 Withdrawal
Area and support operations in the X-3344 building as well. These support systems service both
process lines and equipment and local area UF 6 "wisp" (gulpeF)-management systems that
control small UF6 releases that might occur during operations (i.e., disconnecting pigtails from
cylinders). Banks of cold traps .are used to remove UF6 from the gas. streamns before the gas is
transferred though chemical traps and then to a vent through blowers. The purge and evacuation
vents are monitored and permitted. through the OEPA. Other major support equipment includes
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refrigeration units, precision scales, and bridge cranes. Other auxiliaries are those that are
customary (e.g., electrical supply, instrument air, cooling water, etc.).

1.1.3.3.2 X-3346A Feed and Product Shipping and Receiving Building

The X-3346A building is located in the southwest quadrant of the DOE reservation
approximately 300 ft south of the X-3346 building. The building measures approximately 100 ft
in width, 40 ft in height, and 190 ft in length with a covered floor area of approximately 19,000
ft2 . This building serves as the focal point for the receipt and shipping of natural and enriched
uranium in U.S. Department of Transportation (DOT) approved cylinders and Protective
Shipping Packages (PSPs), as required. The nearest reservation boundary is 1,820 ft to the west
of the X-3346A building. Figure 1.1-6 (located in Appendix B) depicts the typical equipment
and process flow for the X-3346A building. Drawing X 3346A.1. 0 MFigure 1.1.3.3.2-1 (located
in Appendix E) also depicts the equipment layout for the X-3346A building.

The X-3346A building is connected to the X-3346 building by a bridge crane rail system
that serves both the X-3346 and X-3346A buildings. X-3346A has doors on the north and south
sides of the building for either trucks (tractor trailer) or cylinder handling equipment or cranes
utilized for movement of cylinders.

The X-3346A building contains the operations associated with receiving full UF6 feed
cylinders and returning empty feed cylinders to vendors and the receipt of empty product
cylinders and shipment of full product cylinders to customers. The building includes a large
shipping and receiving area, cylinder staging area, offices, and a trucker's rest area.

1.1.3.3.3 X-3344 Customer ServicesX 3356 Produet and Tails Withdrawal Building

The X-3344 building is located in the southwest quadrant of the DOE reservation to the
southwest of the X-3001 building and to the north of the X-3346 building. The building is single
story and has a covered floor area of approximately 35,200 ft2 with one area of operation to meet
the process sampling requirements. The nearest reservation boundary is 2,780 ft to the west of
the X-3344 building. Figure 1.1-7 (located in Appendix B) depicts the typical equipment and
process flow for the X-3344 building. ra.ingo X 3344 901 PPtFigure 1.1.3.3.3-1 (located in
Appendix E) depicts the equipment layout for the X-3344 building. See d..awing -X;33A44
x*x*Figure 1.1.3.3.3-2 (located in Appendix E) for a typical depiction of an autoclave.

The X-3344 Customer Services Building is the only building where liquid UF6 may be
present and a containment. barrier (autoclave) is provided should an accident occur during
sampling activities, The cylinders are enclosed in containment autoclaves when the UF 6 is in the
liquid phase, to minimize the potential for a release of liquid UF6. In the Customer Services
Building, the basic approach to operations is to liquefy the UF 6 contained in cylinders within a
closed autoclave, sample the liquid using a sample manifold and sample cylinders within the
autoclave, then allow the cylinders to cool until the UF6 has re-solidified. Cooling capability is
supplied to expedite the cool-down process and shorten the cycle time on each individual
autoclave. Any approved UF6 container (2.5-ton, 10-ton or 14-ton) may be heated in an
electrically heated containment autoclave for sampling purposes. There are no UF6 process lines

that are external to the autoclaves; the piping used for evacuation is disconnected from the
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cylinder and sample manifold prior-to closure of the autoclave and contains only trace quantities
of UF6.

The primary specialized support systems are those associated with evacuation. These
support systems service both evacuation piping lines and equipment and local area UF6 "wisp".
(gul er-management systems that control small releases that might occur during operations (i.e.,
disconnecting pigtails from cylinders). The evacuation piping is connected to the evacuation
system in the X-3346 Withdrawal Area. The guilpervent(s) are monitored and permitted through
the OEPA. Other major support equipment includes feed ovens (heating and refrigeration units),
precision scales, and bridge cranes. Other auxiliaries are those that are customary (e.g., electrical
Supply, instrument air, cooling water, etc.).

The x 35buding is lecated in the southwest quadr-antof the DOE rese.vation
boundeod on. threeA sides by the -X 3001 (to the '~es, X 3002 (to the east), n d. 301. building
:(to the north). T he building has a cover-ed flooer- arlean of approaximately 36,000A 2; AA4th-

di.tinct ar-eas of operation to. • eet" te po-ass withdrawal requirements: One for- produc
ithdrawal. and the other for tails Aitdr-awal. Thenearest reservation boundary is3,0.10fttot

and process flow for-the X .3356 building. DrawinsX335 0O 1 M, X 3356 02 M, and. X 3356
03 N4i (located in Appendix B) also depict the equipment laotfo h X 3 3 56 building.

The* X 3356 building houses the equtipment that finctions to wýithdraW eniched and
depleted- 6 fro tepo~s.TeX35bulding, has the proeduct withdrawal eupet

P~roduc4ithdawa is per formed via sublimation into coeld traps, whieh is then transferredt
product cylfinders. Diffqeret producat assay~s can be W~tdrav' to the X 3 3 56 building from the
X_ 30-01 an~d X 3002 buildintgs. The west side of the X 3356 buildinig has.4the tails withdraw
equipment. Tails. withdrawal is per-fo~ed via comprtson and direet suiblim~ation of theUF
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inte tal .eyindef-sa

The X 3356 building is a two stor-y building with a cr-ane. The crane moves above h
cylinder handling equipment. Seales ar~e located near the entry/exit of the buildinig to Weighth
TE cV, ylinider-s. The Brine System, Evacuiation System, and Vent System support the tails and
product withdr-awal systemas.
using the baektpfaps, Evae**a

Light gas management for- pr.dut withdrawal is accomplished
lion System, and buildin g vent

1.1.3.4 X-7725 Recycle/Assembly Facility

The X-7725 facility is located in the southwest quadrant of the DOE reservation. The X-
7725 facility is connected to X-7726 facility and the X-7727H corridor and is located to the north
of the X-3001 and X-3002 buildings. The X-7725 facility is approximately 540 ft x 820 ft
(approximately 442,800 ft2 area), and it contains a total floor space of about 837,900 ft2 on five
floors. The nearest reservation boundary is 2,431 ft to the west of the X-7725 facility. Figure
1.1-8 (located in Appendix B) depicts the typical equipment and process flow for the X-7725
building and its relationship to X-7726 and the X-7727H buildings. Drawings X 7725 1903 -0:
and X 7725 1908 NEFigures 1.1.3.4-1 and 1.1.3.4-2 (located in Appendix E) also depict the
equipment layout for the X-7725 facility.

The purpose of the X-7725 facility is to provide an area where centrifuge machines can
be manufactured, assembled, tested, and maintained. This facility also includes an area for
maintenance of the centrifuge transporters and other mobile equipment. The assembly of
centrifuge machines begins with receipt of centrifuge machine components. Then these
components are stored and staged for assembly. Centrifuge components and subassemblies are
assembled into a complete centrifuge machine on one of the machine assembly stands.

If some of the centrifuges are assembled faster than can be transported for installation,
these centrifuges can be stored in the buffer storage area. Some completely assembled centrifuge
machines are tested in the Gas Test stands using UF6 to verify the correct placement of machine
components and the proper operation of the centrifuge machine. The Gas Test is performed in
the X-7725 facility prior to moving the centrifuge machines to the process building for
installation. Drawing X-7725-0003-ME (located in Appendix A) depicts the Gas Test process
flow.

There are various support areas throughout the building on each level. These areas
include cranes; mechanical equipment rooms; electrical equipment rooms; freight and personnel
elevators; HVAC equipment rooms; maintenance areas; offices; restrooms; shower/locker
rooms; and other material handling equipment.

An overhead crane system traverses the buffer storage area and assembly area of the X-
7725 facility for movement of centrifuge machines or other large components.

Two dedicated rooms are located in the southwest comer of the. X-7725 facility to
support the maintenance and operation of the centrifuge transporters and other mobile
equipment. There is a maintenance room and a battery charging room.
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construction and operation activities. At the south end of the corridor is a smaller
structure/service area, known as the service module unloading area.

1.1.3.7 Cylinder Storage Yards (X-745G-2, X-7746E, X-7746N, X-7746S, and X-7746Wf
-1d X 77546g)

The uranium enrichment process relies on the use of cylinders to allow movement and
storage' of UF6 material outside of the process. This method of material handling requires
storage areas for cylinders. The ACP cylinder yards provide this storage for natural feed
uranium, depleted (tails) uranium, and enriched (product) uranium 'awaiting shipment. UW6
cylinders may be stored in any storage yard regardless of use, although cylinders of a certain
type may be routinely stored in a particular yard. Figure 1.1-2 (located in Appendix B) depicts
the ACP layout and depicts the location of the various cylinder yards.

There are sixsev•e cylinder storage yards that support the ACP. Four of the yards are
located adjacent to the X-3346 building (X-7746N, X-7746S, X-7746E, and X-7746W yards),
one is adjacent to the X 3356 building (X 7756S yar-d) in the southwest quadrant of the DOE
r-eserwation, and the other two yards are located just north of the reservation Perimeter Road to
the north of the GDP X-344 UF6 Sampling Facility (X-745G-2 and X-745H yards). The X-
7746N;, X-7746S, X-7746E, X-7746W, X 77556, and X-745G-2 Cylinder Storage Yards provide
approximately 136,000 ft2, 47,000-3939O ft2, 75,000 ft2, 132,000 ft2 . 14,400 ft, -and 135,000 ft2,
respectively. The nearest reservation boundary is to the west approximately 1,982 ft from the X-
7746N, S, E, and W Cylinder Storage Yards, 3,010 ft from the X 7756S Cylinder Star-age Yard,
and 2,827 ft from the X-745G-2 Cylinder Storage Yard.

The X-745G-2 yard is the storage yard typically used for tails cylinders. The X-745H
yard has been established for future use. The X-7746N yard is used for the storage of various
types of approved UF 6 cylinders. The X-7746S yard typically provides storage for full and
empty feed cylinders. The X-7746E yard is typically used for storage of product source
cylinders, full and empty customer cylinders, and cylinder protective shipping packages. The X-
7746W yard typically provides storage for •feed and customer cylinders. The X 77 yar is

•. Th X 7 ,7,5,S ya,,J is

typically 'the staging area for- proAducwt. Sour-e cylinder-s filled in the X 3356 building-.The
Cylinder Storage Yards are designed primarily for storage of 2.5-ton, 10-ton, and 14-ton UF6
cylinders.

1.1.3.8 X-2232C Interconnecting Process Piping

The X-2232C piping is any process piping that is external to the primary facilities. The
X-2232C piping is the piping that connects the X-3346 building to the X-3001 building and the
X-3002 buildings- to the X-3001 building to provide feed to the X-3001 and X-3002 buildings
and return product and tails to the X-3346 building.and the piping that c.nnects the X 3001 and
X 3002 buildings to the X 3356 building in the southwest quadrant of the DOE .eser.'ation. The
nearest reservation boundary is 2,225 ft to the west of the X-2232C piping. Figure 1.1-10
(located in Appendix B) depicts the typical equipment and process flow for the X-2232C piping.

The X-2232C piping is typically located in a series of elevated enclosures or modules that
run from the X-3346 building Feed Area to the X-3001 building valve house (approximately

•1,700 ft) and then to the X-3002 valve house (approximately 800 additional ft) to provide feed
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for enrichment. The X-2232 C piping also runs in the reverse direction from the X-3002 valve
house then from the X-3001 valve house to the X-3346 Withdrawal Area for withdrawal of
enriched and depleted UF 6. The standard X-2232C piping module is approximately 40 ft long.
Some piping modules are of non-standard lengths or shapes to accommodate vertical loops to
give extra clearance across roadways and to fit-up to buildings. The X-2232C piping enclosures
are insulated to minimize heat loss and heated to prevent the freeze-out of UF 6.

Sinc theX 3356 building is dir-ectly adjacent to both the X 3001 and X 3002 pr-ocess
buildings, the proceess- piping rnsare miiized, but are, still considered the. X 2232C piping
system.
1.1.3.9 Intraplant Roadways

No highways enter the DOE reservation. There are access roads that intersect with the
Perimeter Road from four directions.

The reservation where the ACP is located has an extensive roadway system. The
buildings/facilities on the reservation are serviced with a system of roads, which as a rule
generally follow a north-south grid. The. volume of traffic on the reservation is low and traffic is
limited. Most plant personnel are required to use parking adjacent to the portals. The roadways
allow for easy and safe movement of people, equipment, and material.

1.1.4 Secondary Facilities Description

In addition to the primary facilities, there are a number of secondary buildings/facilities
and areas that provide indirect support to the ACP enrichment process. No special nuclear
material, natural uranium, depleted uranium, or other hazardous radiological materials are found
in these buildings/facilities and .areas. The support buildings include various electrical utilities,
fire protection, sewage treatment, water treatment, hot water production, compressed air, and
others. However, some of the utilities and support services are procured. Utilities procured by
the ACP include high voltage electrical power, firewater, sanitary water, sanitary sewer,
communications, and non-potable cooling water. Support services procured by the ACP include
emergency response and administrative support. The procured utilities and services are provided
through existing buildings and services.

The major secondary buildings/facilities are depicted in Figures 1.1-1 and 1.1-2 (both
located: in Appendix B) and include the X-112 Data Processing Building; X-1020 Emergency
Operations Center (EOC); X-6000 Cooling Tower Pump House, Air Plant, and Air Plant Support
Systems; X-6002 Boiler System; X-6002A Oil Storage Facility, X-7721 Maintenance, Stores and
Training Building, X-7725A Waste Accountability Facility, and X-7745R Recycle/Assembly
Storage area, respectively. A brief description of the major secondary facilities and their
functions along with some major public warning and security systems are provided in the
following sub-sections.

1.1.4.1 X-112 Data Processing Building

The X- 112 Data Processing Building provides secure housing for the data systems and
personnel required to support ACP data processing.
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to remove any traces of gases that escape from the rotor through the column gap or atmospheric
leaks from the casing seals.

Centrifuge machines are arranged in parallel to make-up a stage. The machines in a stage
receive a common feed and discharge enriched material and depleted material into common
headers. Stages are then arranged in series to make-up a cascade. The inter-stage flow
arrangement is depicted schematically in Figure 1.1-13 for a typical cascade. Each stage is
represented by a single machine, but the concept is that the enriched stream of the lower stage is
set to closely match the assay of the external cascade feed and the depleted stream of the upper
stage is also set to closely match that assay. The lower stage depleted stream header is the
cascade tails header and the upper stage enriched stream header is the cascade product header.

1.1.5.4 Enrichment Process Theory

To produce enriched uranium at the desired 235U assay, separation units are connected in
series to form an enrichment cascade. Multiple cascades may be connected in parallel in order to
produce enough product material of a given assay to meet customer orders.

1.1.5.5 Total Process Configuration

Total process configuration refers to how the enrichment process is carried out from the
time natural uranium is received until finished product and process waste is shipped off-site. The
process is divided into eight seven noam perations: 1) receipt of UF6; 2) feeding of UF6 into
the enrichment process; 3) actual enrichment process, where the UIF6 assay is increased to its
desired enrichment; 4) material withdrawal, where enriched and depleted UF6 is removed from
the enrichment. process; a capability to withdraw feed material into product withdrawal to blend
is also provided; 5) UF 6 sampling and .anser- where enriched UF6 is sampled~to ensure it meets
customer specifications are met in either customer or source cylinders; feed, tails and dump
cylinders are also sampled as requiredand t.........h..eeriched T TIC product material is tdto
custmer cylinder-s; 6) blending/transfer of enriched UF6 between cylinders to fulfill customer
specifications by sublimation and desublimation; 76) loading of UF6 cylinders for shipment to
customers; and 8-7) waste handling from waste generated from the entire process. See Figure
1.1-4 (located, in Appendix B) and .r-,aing X 390 0001 . N -ZFigure 1.1.3-1 (located in
Appendix E) for a functional depiction of the overall enrichment process.

1.1.5.5.1 Receiving Operations

The X-3346A building is the usual receiving point for cylinders. UF6 feed cylinders,
cylinders containing enriched product (such as Russian LEU material), customer shipping
cylinders and overpacks, as well as, new and cleaned empty cylinders are received on-site via the
X-3346A. Full feedcylinders (10- and 14-ton), customer cylinders (2.5-ton), and overpacks with
customer cylinders are off-loaded, weighed, paperwork checked, and then the cylinders and
overpacks are transferred to the appropriate storage areas until needed (see Figure 1.1-4 [located
in Appendix B] for functional depiction of cylinder movements/transfers).
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1.1.5.5.2 Feed Operations

Feed operations are performed in the Feed Area of the X-3346 building. See drawing X
3346 0005 ME- Z Figure 1.1.5.5.2-1 (located in Appendix E) for a function depiction of the feed
process. The feed system is designed to supply UF 6 to the enrichment process located in the X-
3001 and X-3002 buildings., and to supply UF6 for blending .per.ations in the X 3356 buildingt.
The feed system sublimes UF 6 from cylinders placed in electronically heated feed ovens. The
feed system also is connected to h-as-equipment to increase the purity of the UF6 fed to the
enrichment process by removing non-UF6 gases from the feed cylinder prior to feeding. UF6
may be fed from any approved UF6 cylinder. Once the UF6 has been vaporized and purified, the
UF 6 gas is transferred by desublimation into one of the six freezer/sublimers used for feed.
When feed is needed for the Process Buildings, it is sublimed from the freezer/sublimer and is
passed passes-through the feed system pressure reducing station before it is fed to the enrichment
process or, aending oper.ation -via the X-2232C Interconnecting Process Piping (IPP)pipHng.
The feed system can supply to two feed streams at two different feed rates to the enrichment
process. Feed can also be provided to the IPP by bypassing the freezer/sublimers and feeding the
pressure reducing station directly. The capability is also available to provide feed material to the
Withdrawal Area so that it can be used to blend with product UF6 from the freezer/sublimers.
Feed from the feed manifold can be transferred to the dump cylinders in the Feed Area as can
feed from four of the feed ovens.

Empty feed cylinders are staged on the X-7746E Cylinder Storage Yard prior to shipment
from the X-3346A building. The source and customer cylinders are staged on the X-7746W or
X-7746N Cylinder Storage Yards prior to sampling and shipment of the customer cylinders from
the X-3346A building.

Feed ovens are the primary components in the feed process. Feed ovens are enclosures
that restrict air-leakage to provide efficient heating of the cylinders, but are not designed as
pressure vessels. The ovens heat the cylinders utilizing electrically heated air and- narfitted ,;,ith
c4illers. UF 6 is sublimed from the solid phase into a vapor for enrichment in the process
buildings. The feed process has several stages. The feed is vaporized, monitored for "lights,"
and fed to freezer sublimers to be purified (removal of lights) and desublimed. The feed is held
in freezer/sublimers, vaporized (sublimed),3-heklmi*e4 and pressure controlled before entering
the process buildings. "Lights" refer to light gases (e.g., N 2, 02, HF, etc.) entrained in the feed
material. There are two feed headers located in the Feed Area. The oven heating system is
programmed to hold the air temperature constant such that the cylinder wall temperature is held
at approximately 185' Fahrenheit (F). When the cylinder weight reaches a determined value, the
temperature of the feed oven and the rate of feeding is decreased until the cylinder is nearly
empty. Any solid UF 6 left in the feed.cylinder after the feed rate declines to a predetermined
level is "heeled" into the X-2232C feed piping downstream of the pressure reducing station until
the cylinder pressure is equal to that of the X-2232C feed pipingto a freezer sublimer, in the Burp-
System. "Heeling" is the process for removing residual UF 6 from a cylinder when .it can no
longer be used to feed material into the cascade. The emptied feed cylinder is then moved on to
storage. Eah fe.d E) en L quipped with a !- lea detector. • coAnductivty cell is pr.vided
for-. leak detetion insidtheV... See drawing X 3.316 903 NITigure 1.1.5.5.2-2 (located in
Appendix E) for a typical depiction of a feed oven.
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1.1.5.5.3 Enrichment Operations

The enrichment process is contained in the X-3001 and X-3002 buildings. See d..wifigs
Figures 1.1.5.5.341, 1.1.5.5.3-2, 1.1.5.5.3-3, 1.1.5.5.3-5, 1.1.5.5.3-6, 1.1.5.5.3-7 X-30 0f -
ME Z, X 3001 -040 ME, and X 3002 0003 ME (located in Appendix E) and 1.1.5.5.3-4
(located in Appendix A) for a functional depiction of the enrichment process. Each process
building contains multiple cascades to optimize operating costs and production flexibility. Each
cascade is capable of enriching UF 6 gas to the desired product assay. UF6 feed material is
supplied from the X-3346 building Feed. Area to the process buildings via the X-2232C
intercoennecting., Proces. pPiping!PP. In the process buildings, feed is distributed to the feed
control systems for each cascade. The feed flow rates to each cascade are automatically
controlled to ensure the desired feed is added to the cascade to support the production rate. As
the feed enters the cascade, it is mixed with material already in the cascade and is separated into
enriched and depleted material streams. This process continues until the material exits the top of
the cascade as enriched product or the bottom of the cascade as tails material. The proportion of
feed that becomes enriched product is controlled by the stage control valves, which are adjusted
to provide the desired product and tails assays. Product and tails material are withdrawn from
each cascade and sent to the X-3346X4.3356 building Withdrawal Area via the X-2232C piping
for transfer to cylinders. The product is sublimed directly into product cylinders through vacuum
pump trans-erinte-cld-, taps. The tails material is sublimed directly into tails cylinders through
compressor transfer. The cascade is limited to a maximum assay of 10 wt.. percent 235U.

The major components that support the enrichment operations are: centrifuge machines;
centrifuge floor mount systems; service modules; inter-machine flow and control; X-2232C
piping; and isolations valves.

1.1.5.5.3.1 Centrifuge Machines

The gas centrifuge machine is comprised of a number of subassemblies (see Figure 1.1-
12): Casing; Rotor; Column; Upper Suspension Assembly (USA); Lower Suspension and Drive
Assembly (LSDA); and the Diffusion Pump (not depicted in figure). A more extensive
description of each of these components can be found in the ISA Summary.
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pressures and centrifuge machine status; and sampling taps to provide sampling capability to
determine product and tails assays and product contaminants.

1.1.5.5.4 Withdrawal Operations

Product withdrawal occurs in the Withdrawal Area of the X-3346 Feed and Withdrawal
X 336 building via desublimation directly into cylinders inside cold boxesinite Gold ..aps. As
many as four1*,ee product assays can be fed to the X-3346 X-3-33-6-building from four separate
dedicated half-building product lines from the process buildings. UF6 can be-also be fed to the
X-3346 X 3356 Withdrawal Area bui4diig-from the X-3346 Feed Area bldin-g-for use as blend
material to meet customer specifications. See drawing X 390 0001 NEFigure 1.1.3-1 X 3356
000! -,-Z-Z(located in. Appendix E) for a functional depiction of the product withdrawal
process. Product material is first transferred through a series of vacuum pumps (vacuum pump
trains) connected to the product line in the X-2232C piping and then desublimed directly into
selected source or product cylinders which are located in cold boxes and does not involve UF 6
pressures above atmospheric pressure. Connection and disconnection of the couplings to the
cylinders is supported by the Evacuation System in the Withdrawal Area of the X-3346 building
which draws effluent into cold traps .. ith the ff gas from the celd traps pas.i. g through
evacuation cold traps and chemical traps before venting through a permitted ventand-venting
through an evacuation system. The ýcold traps are heated and the UF6 is desublimed into one of
two dump cylinders souree eylinder-s located in cold boxes. The filled source. or product
cylinders are then moved to interim storage and can subsequently be moved to the X-33446
building for sampling and/or moved to the blending/-transfer area in the X-3346 Feed Area.
Interim storage can be in the X-3346 building or the X-7746W or X-7746S X 7756,, X 7746F,
X4-77,N-Cylinder Storage Yards.

Tails withdrawal, also in the Withdrawal Area of the X-3346 Feed and Withdrawal
BuildingX 3356 bi•1i*,g, is accomplished through compression and direct desublimation of UF6
material into tails cylinders inside a cold box and does not involve UF6 pressures above
atmospheric pressure. The tails withdrawal design incorporates the capability for simultaneously
withdrawing two uranium assays. . The compression train consists of centrifugal compressors
arranged in series with coolers and with recycle capability. Tails withdrawal is used for
emergency inventory removal. See dr-awings X 390 0001 NEFigure 1.1.5.5.4-1 X 356 0002-
ME Z and X 3356 0003 ME Z (located in Appendix E) for a functional depiction of the tails
withdrawal process. Effluent protection for cylinder connection and disconnection is the same as
for product cylinders.

The major components that support the withdrawal operations are vacuum pump trains,
tails, withdrawal (ef.... es-in.)-;trains, cold boxes, cold, traps, chemical traps, assay
spectrometers, and vents. See droawings X 3316 10010 MEFigures 1.1.5.5.4-2 X 35605- M
and 1.1.3.3.1-4 X 3316 XXXX X 3356, 01 M (located in Appendix E) for a typical depiction of
a tails compressor and a cold box. See -d-awg X 390 0001 , Figure 1.1.3-1 X 3356 6-O 4-
MP-(located in Appendix E) for a function-depiction of the vent system.

1.1.5.5.5 Sampling and Tr--ansfcr Operations
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UF6 sampling and transfer--operations for UF 6 product material is carried out in the X-
3344 Customer Services Area of the X 3•6• building, also known as the Customer Services
BuildingSampling and Transfer- A.ea See drawing X 390 0001 N. igure 1.1.5.5.5-1 X 33:4&
000 ME- Z -(located in Appendix E) for a functional depiction of the sampling and-4ianse
processes. American Society for Testing and Materials (ASTM) sampling standards necessitate
that sampling must be from homogenized UF 6; the design involves liquefaction of WE6 during
sampling operations (Reference 19 and 20). In addition, some sampling of feed and tails
cylinders is done to support Nuclear Material Control and Accountability requirements.

Tin he adr caln also be used to blend Utoqf to the proper assay by tansfeaiig the apprlpngadte
amouetnt of two Or Moe sy t a daughter- eylinder-.

Since the Amnerican Society for, Testing and Mater-ials (ASTM) sampling standards
necessitate that sampling must be from homogenized UF, the design involves liquid-JJF
mnater-ial in the cylinider-s and the tr-ansfer: oper-ations (Refer-ences 19 and 20). Autoclaves with
heating and cooling capability are used to liquefy U176 in the cylinders, to facilitate sampling and
transfer intoe ustomner eyl•ders- and then solidification of the UF 6 in the cylinders at the end of
the samplingepeSagons. A cylinder may be any approved UF 6 cylinder per ANSI N14.1
(Reference 24) that meets nuclear criticality safety (NCS) requirements. The autoclaves are
pressure vessels and are designed to contain a UF 6 release. Electrically heated hot air is the
heating medium and cold air is used for cooling.

The major components that comprise the sampling and transfer operations are autoclaves,
cold traps, and vents. See drawing X 3346 901 MFigure 1.1.3.3.3-2 (located in Appendix E) for
a typical depiction of an autoclave. See Figure 1.1.5.5.5-2 drawing X 390 0001 ME X 33.4
0007 O -Z-(located in Appendix E) for a functional depiction of the vent system.

1.1.5.5.6 Blending/Transfer Operations

Blending/transfer operations may be performed in the Feed Area of the X-3346.
Blending is performed if the assay of enriched UF6 needs to be adjusted to meet customer
specifications. Transfer between cylinders is performed if the assay of the UF6 meets customer
specifications. A capability is also available to provide feed material from the Feed Area to the
Withdrawal. Area so that it can be used to blend with product UF 6 as it is being withdrawn
through four separated product pipes.

Localized blending of enriched UF6 between cylinders and/or gaseous transfer of
enriched UF 6 between cylinders is performed using a combination of up to three dedicated feed
ovens and five dedicated cold boxes. Blending is performed by sublimation transfer of the UF6
from parent cylinders (uranium feed cylinders and source cylinders) to a daughter cylinder by
desublimation to meet customer specifications normally in a customer cylinder, The parent
cylinders are heated in the feed ovens to sublime the UF 6 and the UF6. is then desublimed directly
into a daughter cylinder in a cold. box. The transfer of enriched UJF 6 from a parent source
cylinder directly into customer cylinders may also be done using a dedicated feed oven and cold
box in the same fashion. Transfer/blending does not involve UF 6 pressures above atmospheric
pressure.
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The major components that comprise the blending/transfer operations are feed ovens,
cold boxes, cold traps, and vents: See drawing X 390 0001 gFigure 1.1.3-1 (located in
Appendix E) for a functional depiction of the vent system.

1.1.5.5.76 Shipping Operations

The X-3346A building is also the shipping point for emptied cylinders leaving the ACP
as well as UF6 cylinders shipped to fulfill customer product orders (including Russian LEU), and
UF 6 cylinders containing feed or depleted material. Any approved UF6 cylinder may be shipped
from this facility. See Figure 1.1-4 (located in Appendix B) for a schematic of the Feed,
Withdrawal, and Product Operations.

Filled customer product cylinders, emptied feed cylinders, and other UF 6 cylinders will
be prepared for shipment and shipped in accordance with U.S. Nuclear Regulatory Commission
(NRC) and DOT regulatory requirements from the X-3346A.

1.1.5.5.87 Waste Handling Operations

Depleted UF6 tails material is considered a resource material with the ultimate disposition
to be determined and is not considered a waste. USEC intends to evaluate possible commercial
uses for depleted UF 6. Depleted UF 6 is stored in steel cylinders within cylinder storage yards
until this material can be processed in accordance with the disposition strategy established by
USEC. Depending upon technological developments and the existence of facilities available
prior to the ACP shutdown, the depleted UF6 may have commercial value and may be
marketable for further enrichment or other processes.

Waste generated by the ACP is collected, handled, packaged, segregated, stored, and
shipped for off-site treatment/disposal in a safe and environmentally acceptable manner in
accordance with applicable state and federal regulations, and plant procedures. Waste
accumulation areas are established throughout the ACP as necessary to meet these regulatory
requirements.

The ACP obtains waste management services from a qualified provider licensed/certified
by the NRC or an agreement state. Waste may be further sampled/measured to assist* in
determining the proper waste characterization and proper disposal/treatment method.

Potential waste streams generated include Low-Level Radioactive Waste, LLMW, RCRA
Hazardous Waste, Sanitary/Industrial Waste; Recyclable Waste, and Classified/Sensitive Waste.

Waste generating activities are evaluated for waste minimization opportunities to reduce
the volume and toxicity of waste generated to the degree determined to be economically
practicable.

A further description of the transportation impacts can be found in Section 4.2 and the
waste impacts can be found in Section 4.13 of the Environmental Report for the American
Centrifuge Plant.
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1.1.5.5.98 Liquid and Air Waste Discharge Points

Waste discharge points are categorized by either liquid (water) or air.

For liquid, wastewater discharges are handled by different means depending upon the
originating source: process, sanitary, or storm water.

No process wastewater is intentionally discharged from the liquid effluent tanks.
Accumulated water in these tanks are sampled and managed according to analytical results.
Trained professionals using approved spill response protocols and spill response equipment will
promptly contain liquid spills within the process buildings. Spill materials will be collected,
sampled, analyzed, and managed in accordance with applicable federal and state laws. The only
intentional process wastewater discharge resulting from plant operations is the blow down from• the TWC (Tower Cooling Water) system. This cooling water system is not interconnected with
the MCW (Machine Cooling Water) system located in the process buildings. The MCW system
is a closed-loop system, which requires minimal makeup water, but does not have blow down
discharges.

Sanitary wastewater (e.g., showers, toilets, etc.) located within the area discharge to the
plant sanitary sewer system and ultimately to the X-6619 Sewage Treatment Plant. Treated
sanitary wastewaters are discharged from X-6619 directly to the Scioto River via an underground

• pipeline via a permitted NPDES outfall.

Storm water runoff from the ACP area, along with some once-through cooling water
• (sanitary water), drain to a pair of holding ponds (X-2230N West Holding Pond and X-2230M
Southwest Holding Pond).. These ponds provide a quiescent zone for settling suspended solids,
dissipation of chlorine, and oil diversion and containment. The ponds discharge to unnamed
tributaries of the Scioto River. An automated sampler collects a weekly composite sample of the
liquid effluent for radiological analysis as well as NPDES-mandated analyses.

For air, the process release of hazardous gases to the atmosphere is the area of concern.
The projected concentration of Hydrofluoric acid (BF) gas release is six orders of magnitude, or
a million times less than the Threshold Limiting Value (TLV) for HF. The conservative

...estimates of HF concentrations at the DOE reservation boundary indicate that its release during
ACP operations will have an insignificant impact on air quality. On the other side, each process
area vent systems in the X-3001, X-3002, X-3344, X-3346, X 9356 -buildings, and X-7725
facility have gas flow monitoring instrumentation with local readouts as well as analytical
instrumentation to continuously sample, monitor, and to alarm if UF6 should breakthrough in the
effluent gas stream.

1.1.5.6 Enrichment Process Support Systems

Support systems that support the enrichment process include the Area Control Room
(ACR), vacuum systems (i.e., Evacuation Vacuum [EV] and Purge Vacuum [PV]), Machine
Cooling Water, Criticality Accident Alarm System (CAAS), portable gulpers, and building
HVAC systems.
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1.1.5.6.1 Control Centers

There are two fhree-Area Control Rooms (ACRs) that support the ACP. One ACR is
located in the X-3012 building and supports the enrichment process in the X-3001 and X-3002
buildings. X-3346 building has an ACR that supports the feed, sampling, an4 blending/transfer
and withdrawal operations performed in the X-3346 building and the sampling operations
performed in the X-3344 building. .perations. The X 3356 building also has an ACR that
supports the withdr-awal operations-.

The Local Control Centers (LCC) are located in the process area and are designed to
control a portion of a process building equipment. The LCCs are connected to the ACR that, is
designed to control an entire process building. The process may be controlled at the appropriate
LCC or ACR. This will include monitoring of machine parameters, service module header
pressures, process gas pressures, building temperatures, and operation of the Intermediate Flow
and Control System, as well as information about the EV and PV systems. The Intermediate
Flow and Control System consist of four subsystems: 1) process piping headers; 2) feed control
system; 3) inventory control system; and 4) controls.

The X-3012 building houses the ACR for the X-3001 and X-3002 buildings. The ACR is
designed to control the centrifuge machines in both process buildings. The ACR, along with the
LCCs, are used to monitor and control the machines and cascade parameters. Each centrifuge
machine has operating parameters that are monitored to measure the machine condition and
operating efficiency. Operations personnel investigate deviations from normal operating
conditions and adjustments to the machine are made to correct any problems.

The X-3346 building has an ACR for housing the monitoring, control, and alarm
equipment associated with4i the feed, blending/transfer, withdrawal operations in the X-3346 and
the operations adsampling an d-msfer -operations in the X-3344 building. This includes the
assay spectrometers for monitoring feed, product and tails.

TeX 3356 bilding has an ACR for- housing the assay spectr-ometer-s for- monitorn
tails and pr.,duct withdrawal, eontr-ol equipment, and als a.oiated with.the withdrw•al-.A
operation~

The ACR computer system displays an overview of the process equipment and utilities in
process buildings. From the ACR, the operators can monitor utilities, and process variables in
the cascade and machine level. Also, operators can change setpoints (within certain parameters),
isolate parts of the process, receive and identify alarm sources, and dispatch service personnel.

The status of each process controller can be displayed. A change in status activates an
alarm. In the event of failure of a process controller, a standby controller automatically takes
control of the system. The controllers interface directly with, process equipment. Under normal
circumstances, the LCCs are unmanned. However, in case of a failure, the LCCs can be used to
provide the operators with the capability to control the appropriate equipment.

1.1.5.6.2 Vacuum Systems
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To mitigate and prevent degradation or failure of key centrifuge components, the
centrifuges operate in a vacuum environment. There are two major vacuum systems: EV and PV
Systems (see Figure 1.1-15). Each centrifuge is connected to both systems via a manual
interlock, so that the machine can only be connected to one system at a time. Each EV system
includes two mechanical vacuum pumps, valves, and controls to permit a vacuum pump to serve
as a spare for the other. The EV system also includes piping required to connect the centrifuges
from the diffusion pump through the service module piping to the mechanical vacuum pumps,
and piping from the discharge of the mechanical headers. The EV system is used for roughing
pump down of service module headers and newly installed centrifuge machines. Each PV
system includes two mechanical vacuum pumps, valves, and. controls to permit a vacuum pump
to serve as a spare for the other. The purge vacuum pumps discharge to a set of alumina traps to
remove any trace quantities of UF6 prior to the gases being vented to atmosphere. The PV
system also includes piping required to connect the centrifuges from the diffusion pump through
the service module piping to the mechanical vacuum pumps, and piping from the discharge of
the mechanical headers. The PV system is used as a final. pump down of installed centrifuge
machines, and to maintain a continuous vacuum source on the machine, when it is in operation.
See dra-'ing X 3001 0005 MNEFigures 1.1.5.5.8-1 and 1.1.5.5.8-2 (located in Appendix E) fora
functional depiction of the EV/PV system.

1.1.5.6.3 Machine Cooling Water System

The Machine Cooling Water (MCW) system is a closed-loop circulating. water system
designed to provide continuous cooling of the centrifuge diffusion pumps, LSDAs, and the PV,
and EV pumps. The system contains circulating water pumps, filters, heat exchangers,
expansion tanks, and piping tie-ins to the chemical feed, deionizer, and sanitary water systems.

Heated MCW leaves the centrifuge cascade through the service module header to an
expansion tank, which provides enough suction head for the MCW circulating water pumps. The
tank provides a convenient point for adding make-up water and water treatment chemicals. The
discharge of the circulating pumps passes through a MCW filter and a heat exchanger where the
MCW is cooled. The heat exchanger cooling water is supplied from a closed-loop Chilled Water
(CW) system and the CW chiller (heat exchanger) cooling water is supplied from the cooling
tower and Tower Water Cooling (TWC) pumps. The cooled MCW then returns to the centrifuge
machines by way of the supply header in the service module.

The MCW system requires a chemical feed system where water treatment chemicals are
added. The chemical feed system contains a chemical tank where chemicals are added via a
chemical injection pump.

Sanitary water is provided for the MCW make-up water and the chilled water closed-
loop. This water passes through a deionizer before entering either the MCW closed-loop or
chilled water closed-loop. The make-up water is used for initial fill purposes and for maintaining
the proper level of MCW and CW in the system. MCW system alarms are monitored in the
ACR.

1.1.5.6.4 Building Heating, Ventilation, and Air Conditioning Systems
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Process building heating, ventilation, and air conditioning (HVAC) systems are designed
to maintain the building environment required for proper operation of process and associated
equipment. The main subsystems affecting process buildings are the Process Area Ventilation
System, and Process Area Heating and Pressurization System.

The Process Area Ventilation System provides air circulation and, when necessary,
cooling using outside air. Each ventilation subsystem consists of a supply fan, return/exhaust
fan, filters, and associated ductwork with automatic dampers and controls. The return/exhaust
air fan draws heated air from the centrifuge machine area and, depending on the building
temperature, exhausts it to the outside or recirculates it to the supply fan plenum. If it is
necessary to cool the process area served by the subsystem, some percentage of outside air, up to
100 percent, is drawn through a damper into the supply fan plenum. This outside air mixes with
any return air and passes through a filter to the supply fan inlet. The supply fan discharges
through a damper into a large duct located along the length of the of the service module
structure. Air is directed downward from the service module duct. No heating coils are utilized
in this system.

The Process Area Heating and Pressurization System heats outside make-up air and
supplies enough heat to offset exterior wall and roof heat losses. This system also serves to
maintain a positive indoor pressure relative to the outdoor pressure. Individual heating and
pressurization units are located on the mezzanine in the process buildings. Each unit consists of
pneumatically operated outside air intake damper, a return air damper, a filter section, a heating
coil (face and bypass) section, a supply fan, and distribution ducts that form a perimeter
boundary around the centrifuge area. Outside air and return air dampers are modulated to
maintain a positive building pressure. Recirculating Heating Water is supplied to the heating
coils.

HVAC is provided to the X-3012, X-3344, X-3346, X-3346A, X43456-,X-7725, and X-
7726 buildings to provide proper operation of the equipment, as well as comfortable working
conditions for personnel.

Other areas of the ACP are provided with HVAC or only heating and ventilation,
depending on the location and function of the area or facility.

1.1.5.6.5 Criticality Accident Alarm System

The primary radiation alarm system is the CAAS designed to detect a nuclear criticality
and provide audible and visual alarms that will alert personnel to evacuate the immediate area.
ACP primary facilities that handle 235U in quantities exceeding 700g and enrichment levels
between 1 and 10 wt. percent have CAAS coverage except the UF6 cylinder storage yards. An
exemption for the UF 6 cylinder storage yards has been requested in Section 1.2.5 of this License
Application. Cylinders are moved between the various buildings with the material in a solid
state on approved and defined routes using specifically designed equipment in accordance with
approved procedures that are covered by CAAS.

Operations involving fissile material are evaluated for Nuclear Criticality Safety (NCS)
considerations prior to initiation. The need for CAAS coverage is considered during the

1-28



License Application for the American Centrifuge Plant Proposed Change

and the finding is documented in a NCS Evaluation. CAAS coverage is provided for the
following ACP primary facilities: X-3001, X-3002, X-3012, X-3344, X-3346, X-3346A,

.33565. X-7725, X-7727H, and the transportation routes for enriched UF6 cylinders moving
between the X-3344 X435.6-and X-3346 and between the X-3346 and X-3346A.

1.1.5.6.6 Portable Gulpers

A portable gulper system is used for localized exhaust on applications angifig-fnem
pigtail oe•r•a.tios t. like small-scale maintenance tasks. The gulper inlet duct or hose is placed
near the work area. Any escaping airborne contamination is removed from the source and passes
through the duct or hose and into the filter bank, where, depending. on the operation, gases are
neutralized and the particulates are removed. The resultant exhaust is clean air that is typically
discharged into the work area.
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1.1.5.7.3 Cranes

There are a variety of cranes that willbe used. Depending on the operation they support,
they will vary in configuration, span length, and capacity. Some cranes will be for general use,
whereas others are designed for specific tasks and applications. Crane designs are in accordance
with recognized national standards such as the American Society of Mechanical Engineering
(ASME)/American National Standards Institute (ANSI) B30 series, the National Electric Code,
and the Crane Manufacturing Association of America. There are numerous specialty cranes and
monorails located throughout the ACP that support specific operations.

There are specialty cranes in the process buildings for installing and removing centrifuge
machines. Crane features include variable speed controls, strict deflection criteria, clamping
devices for machine movement, and automated positioning controls.

The crane systems in X-7725 and X-7726 facilities were specifically designed for
receiving, assembly and disassembly of the machines. The X-7725 facility features a
sophisticated under hung crane system on the main and upper assembly levels. Operator
controlled cabs are able to transfer between adjoining remote controlled bridges providing
mobility throughout the assembly area.

The feed, -and-withdrawal and sampling operations feature indoorloutdoer cranes for
movement of cylinders to and from exterior storage lots. Except for the X-3346 Feed Area, the
cranes do not enter the buildings. The cranes are operated from the ground by pendant or by
remote control and are specifically designed for handling cylinders.

1.1.5.74 Cylinder Transporter

The cylinder transporters used in the X-3346 Feed Area is a rail mounted transporter that
is loaded by a bridge crane internal to the X-3346 building. The cylinder transporter is designed
to support weighing the cylinder and cylinder cradle. The transporter is designed to move the
cylinder and cradle to the designated feed oven and onto the cylinder carriage system. The
cylinder transporter is also designed to remove the cylinder from the feed oven cylinder carriage
system and to place the cylinder and cradle on accountability scales for measurements required
by the NMC&A Program. The cylinder and cradle are removed from the cylinder transporter by
a bridge crane internal to the X-3346 building. The cylinder transporters used for the X-3346
Withdrawal Area and in the X-3344 Customer Services Building function in the same fashion as
described above in loading and unloading the cylinder and cradle into the. cold boxes and
autoclaves respectively. Cranes place the cylinders and cradles on the cylinder transporters
externally to these two areas.

The cylinder transporter is electrically powered from rechargeable batteries on the
transporter. The cylinder transporter is designed to be locally controlled.

1-31



License Application for the American Centrifuge Plant Proposed Change

The information within this figure has been determined to contain Export Controlled Information
and is located in Appendix B of this license application

Figure 1.1-5a X-3346 Typieal GeV• "- al Feed Equipment and Process Flow Layout
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The information within this figure has been determined to contain Export Controlled Information

The informnation within this figure has been determined to contain Export Controlled Information
and is located in Appendix B of this license application

Figure 1.1-5b X-3346 Blending/Transfer Equipment and Process Flow
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License A pplication for the American Centrifuge Plant Proposed Change

The information within this figure has been determined to contain Export Controlled Information
and is located in Appendix B of this license application

Figure 1.1-5c X-3346 Product Withdrawal Equipment and Process Flow
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The information within this figure has been determined to contain Export Controlled Information
and is located in Appendix B of this license application

Figure 1.1-5d X-3346 Tails Withdrawal Equipment and Process Flow
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The information within this figure has been determined to contain Export Controlled Information
and is located in Appendix B of this license application

Figure 1.1-5e X-3346 Typical General Equipment and Process Flow Layout
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The information within this figure has been determined to contain Export Controlled Information

The information within this figure has been determined to contain Export Controlled Information
and is located in Appendix B of this license application

Figure 1.1-7 X-334456 Typical General Equipment and Process Flow Layout
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Table 1.1-1 American Centrifuge Plant Major Facilities

Facility No. 'Facility DescriPtion Facility Function.

X-1 12 Data Processing Building Provides secure housing for the data systems
and necessary personnel.

X-220E1 Evacuation Public Provides the ability to provide evacuation
Address System instructions or notification in the event of an

incident requiring evacuation or sheltering of
reservation/plant personnel.

X-220E3 Power Public Address Provides the ability to provide evacuation
System instructions or notification in the event of an

incident requiring evacuation or sheltering of
reservation/plant personnel.

X-220R Public Warning Siren Provides notification to the public within a
System two-mile radius of the DOE reservation in the

event of an incident requiring evacuation or
sheltering of the public.

X-745G-2 Cylinder Storage Yard Allows for movement and storage of UF6
material outside of the process. (typically
Tails).

X-745H Cylinder Storage Yard Future cylinder storage yard area reserved.
X-1020 Emergency Operations Serves as a central location to coordinate any

Center emergencies that occur on the DOE
reservation.

X-2220N Security Access Control Provides interior protection and high-security
and Alarm System entry controls.

X-2230M Southwest Holding Pond Provide a quiescent zone for settling
suspended solids, dissipation of chlorine, and
oil diversion and containment prior to being
discharged to an unnamed tributary of the
Scioto River. Holding Pond #1

X-2230N West Central Holding Provide a quiescent zone for settling
Pond suspended solids, dissipation of chlorine, and

oil diversion and containment prior to being
discharged to an unnamed tributary of the
Scioto River. Holding Pond #2

X-2232C Interconnecting Process Process piping that is external to the primary
Piping facilities that connects the X-3346 building to

the X-3001 anid•X3002 buildings and
connects the X-3001 and X-3002 buildings
(includes feed, product and tails UF6)ttg-he
X 1:3356 buidikg.

X-3000 Office Building Houses personnel necessary for plant
administration.

X-3001 Process Building Houses the centrifuge machines and their
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Table 1.1-1 American Centrifuge Plant Major Facilities

Facility No.' Facility Description Facility Function

support systems.
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Table 1.1-1 American Centrifuge Plant Major Facilities

X-3002 Process Building Houses the centrifuge machines and their
support systems.

X-3012 Process Support Building Houses the operational and maintenance areas
and the transfer aisleway that services the X-
3002 building.

X-3344 Customer Services Houses the equipment to sample cylinders for
Building customer specifications as well as meeting

NMC&A cylinder sampling requirements.
X-3346 Feed and Withdrawal Houses four distinct areas of operation: one to

Customer Services meet the UF 6 feed material needs of the
Building enrichment process operation, one to

blend/transfer UF 6 between cylinders and two
to meet the process withdrawal requirements:
one for product withdrawal and the other for
tails withdrawal.Su ,ppes the front end ofth
e....e.e..t. e et s ..... housing .... e e nt...
top-avdeUT, eed matefiaeh

X-3346A Feed and Product Houses equipment necessary to receive and
Shipping and Receiving ship the UiF 6 cylinders necessary to support
Building the ACP operations as well as providing

NMC&A scale capability. S-.ppefs the.baek.
end of the enriehment proceess by housing the
equipment to sample pr~oduct materialt
ensur-e it mneets customer- specifications- and to.
tfansfer-- 6 materal to c.ustomer cylinders.

X 3356 Product and~ TailS Houses two dist.inc-t -Aneas of operation to mneet
Withdrawal Building the pr-ocess withdr-awal r-equirements: one for

prductwithdra•al and the other for-tails
_ Withdfawalb

X-6000 Cooling Tower Pump Contains the necessary equipment/systems to
House, Air Plant, and Air distribute dry compressed air to the ACP and
Plant Support Systems to provide the requisite water to the X-6001

Cooling Tower for the removal of heat from
the process buildings.

X-6001 Cooling Tower Provides the necessary cooling requirements
for the process buildings.

X-6002 Boiler System Provides hot water for heating.
X-7721 Maintenance, Stores and Provide areas for maintenance shops; stores

Training Building and receiving activities; and training.
X-7725 Recycle/Assembly An area where the centrifuge machines can be

Facility manufactured, assembled, tested, and
maintained.

X-7725A Waste Accountability Serves as a storage area for equipment and
Facility parts necessary for the maintenance and repair
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of the process and process support equipment.
X-7725C Chemical Storage Provides clean, non-contaminated, protected,

Building storage area of manufacturing chemicals.
X-7726 Centrifuge Training and Initially used for centrifuge component

Test Facility manufacturing and centrifuge machine
assembly, then used for machine assembly
training and machine component preparation.
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Table 1.1-1 American Centrifuge Plant Major Facilities

X-7727H Interplant Transfer Provides a protected pathway to transport
Corridor centrifuge machines from the X-7725 or X-

7726 buildings to the process buildings or
back, as necessary. This area also servesas
a shipping and receiving area for equipment
and components during construction.

X-7745R Recycle/Assembly Storage Provides clean, non-contaminated, outside,
Yard horizontal rack storage of centrifuge casings

prior to being moved inside the building for
machine assembly.

X-7746E Cylinder Storage Yard Allows for movement and storage of UF 6
material outside of the process (product
source cylinders, full and empty customer
cylinders, and cylinder.protective shipping
packages).

X-7746N Cylinder Storage Yard Allows for movement and storage of UF6
material outside of the process (various
cylinder types).

X-7746S Cylinder Storage Yard Allows for movement and storage of UF6
material outside of the process (full and
empty feed cylinders).

X-7746W Cylinder Storage Yard Allows for movement and storage of UF6
material outside of the process. (feed
cylinders).

X-7756S. Cylinder- Storage Yard AINoWIAs for ovement and star-age o":f
material outside of the proceess (proadu
sour-eeeeylindeffs)-.
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URER3.4.2-1 RI

Figure 1.3-8 Ponds and Lagoons on the U.S. Department of Energy Reservation
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Figure 1.3-9 Elevations of Roadways and of the Surrounding
Areas of Main Process Buildings
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18. "Gas Centrifuge Enrichment Plant, Portsmouth, Ohio, Geotechnical Investigation," Law
Engineering Testing Company, Project MK7502, Contract No. EY-77-C-05-5614,
April 1978

19. USEC-651, "The UF6 Manual - Good Handling Practices for Uranium Hexafluoride,"
Revision 8, January 1999

20. ASTM C 1052, Standard Practice for Bulk Sampling of Liquid Uranium Hexafluoride,
2001

21. Report of Site-Specific Seismic Study, USEC American Centrifuge, Piketon, Ohio,
Prepared by Engineering Consulting Services, LLC, ECS Project No. 14-03046, January
2006

22. U. S. Nuclear Regulatory Commission, Environmental Assessment of the USEC
American Centrifuge Lead Cascade Facility, January 2004

23. The Engineering Analysis Report for the Long-Term Management of Depleted Uranium
Hexafluoride, UCRL-AR-124080, Volumes I and 2, Revision 2, Depleted Uranium
Hexafluoride Management Program, Lawrence Livermore National Laboratory, May
1997, Website: http://web.ead.anl.gov/uranium/documents/index.cfmn

24. ANSI N14.1, Nuclear Materials - Uranium Hexafluoride - Packaging for Transport,
American National Standards Institute, 2001
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3.1.2.3.1.1 Sectioning the American Centrifuge Plant

Partitioning of the facility into "sections" facilitates hazard identification and evaluation.
These sections may be based on specific operations, individual or grouped facility systems,
specific function(s), types of material being handled, and/or physical boundaries inside the
facility. In this process, interactions between the facilities are considered in the analysis to
assure that the full range of events is evaluated.

The hazard identification and evaluation process applied to the ACP included partitioning
of the facility into the following sections:

" Cylinder Storage Areas (CY)

" Feed Area of Feed and WithdrawalCustomei Sr eries Building (FB)

" Interconnecting Process Piping (FP)

" Process Buildings (PB) includes Process Support Building

" Product and Tails Withdrawal Area of Feed and Withdrawal Building (WS)

" Recycle/Assembly Building/Centrifuge Training and Testing Facility/Interplant
Transfer Corridor (RA)

" Sa..pling and Transfe, Area of Feed and Customer Services Building (BT)

" Transportation Activity (TA)

" Feed and Product Shipping and Receiving Building (SR)

" Criticality Events (CE)

The hazard identification and evaluation tables presented in the ISA Summary
Appendices use the ACP section acronym identifiers as noted above. The hazard identification
and evaluation process considered the applicable ACP activities including startup, normal
operation, shutdown, and maintenance activities, as well as potential concurrent construction
activities.

3.1.2.3.1.2 Information Gathering and Walkdowns

Facility information gathering is the key element in the process of identifying hazardous
materials and energy sources that are currently known or which may be associated with each
facility section, particularly at the conceptual design stage of a project. This information
gathering process includes "paper walkdowns," which consist of a team review of current design
documentation, system drawings, functional performance requirements, procedures, etc., in the
context of Hazard Identification. In addition, the process uses direct interactions with the

3-6



License Applicationfor the American Centrifuge Plant . Proposed Change

consequence levels for radiological releases and Table A-6 provides the consequence levels for
chemical releases, along with their relationship to specified receptor locations, using the
maximally exposed individual at each receptor location. Appendix I of the ISA Summary
presents the environmental consequences to comply with the Performance Requirements
presented in 10 CFR 70.61(c)(3). The consequences presented in Tables A-5 and A-6 comply
with the Performance Requirements presented in 10 CFR 70.61(b)(1-4) and 10 CFR 70.61(c)(1-
4). Receptors and their locations are as follows:

Off-site Off-site receptors are the public or everyone outside the site boundary or Controlled
Area. Off-site exposures are conservatively estimated (semi-quantitatively) for the
public at a distance from the point of release to the nearest site boundary as follows:

Facility Off-site Receptor Distance
in meters:(ft

Feed and Withdrawal CuGtoner Service 500 (1,640)
Building, X-3346
Feed and Product Shipping and 500 (1,640)
Receiving Building, X-3346A
Interconnecting Process Piping, X-2232C 500 (1,640)
Cylinder Storage Areas - X-745G-2, X- 500 (1,640)
745H, X-7746E, X-7746N, X-7746W,
and X-7746S, and X 7756S
Transportation Routes 500 (1,640)
Process Buildings, X-3001 and X-3002 700 (2,297)
(also includes Process Support Building,
X-3012)
Recycle/Assembly Facility, X-7725 700 (2,297)
Centrifuge Training and Test Facility, 700 (2,297)
X-7726
Interplant Transfer Corridor, X-7727H 700 (2,297)
Customer Services Building, X-3344 500 (1.,640)900(2,6244
PrOdu, t an.d Taik, Withdxr.A.al Building,

WCA Workers in the Controlled Area are workers typically outside the restricted
area, but within the controlled area of the site boundary. For evaluation
purposes, these workers are located outside the last possible barrier from the
hazard and at the worst possible location. Exposures are estimated
(semi-quantitatively) for the WCA receptor at a distance of 100 meters (m).
Typically, this would represent a point near to the exterior walls of the
analyzed facility, but far enough outside that releases could have the
potential to reach ground level. In general, exposures are calculated
assuming exposure times are three minutes for pressurized release events, 20
minutes for fire events, and 60 minutes for slow release events.
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* Liquid - waste containing uranium bearing solution stored in the Satellite
Accumulation Areas throughout the ACP facilities.

The ARFs and RFs listed in Table 4.4-1 of the ISA Summary were taken from the DOE
Handbook on Airborne Release Fractions, DOE-HDBK-3010-94 (Reference 7). The bounding
release fractions were selected.

Once doses for the Public and WCA receptors are determined, these consequences are
assigned as "High," "Intermediate," and "Low" according to Table A-5 in Appendix A of the
ISA Summary using the radiological consequence levels for each specified receptor. For events
not involving radiological consequences, the radiological consequence level is designated as
"NA" (Not Applicable). The indicated consequence level bin (High, Intermediate, Low) for the
WRA receptor, however, is selected qualitatively by identifying the calculated 100 m (WCA)
receptor dose for each event as an initial baseline reference point. For release events, the WRA
would be aware of a nearby release, as UF 6 releases are readily identified by sight, unpleasant
odor, and physical discomfort if inhaled. Thus, it was assumed that the WRA would promptly
relocate to avoid the release. For these events, the WRA consequence level was assumed to be
equal to the WCA receptor, who is assumed to be unaware of the release.

WRA exposure equivalent to the WCA exposure is explained by using a simple
expanding gas hemisphere as a release model in most cases. Assuming that the gas hemisphere
radius expands at a rate of 1 m/s and the receptor walks away from the release point at 1 m/s
within the cloud, it can be shown that the airborne chemical concentration levels drop off by
approximately a factor of 100 within a radius of approximately 40-50 m. Workers in restricted
areas could evacuate at a faster rate, putting themselves ahead of the leading edge of the
expanding cloud or minimizing exposure during evacuation even if they evacuate in the direction
of the plume.

For criticality events, since the consequences only take place in a localized area (well
under 100 meter distance), the dose received by the WRA is assumed to be "High" and the dose
expected for the WCA and the Off-site public is assumed to be "Low."

Chemical Consequences and Chemical Consequence Standards

Exposure levels resulting from the accidental release of UF 6/IF were
semi-quantitatively, or in the case of the WRA, qualitatively, assessed to determine airborne
concentrations at each receptor. Each chemical release consequence is evaluated using the
source term equation above, incorporating the same DR, ARF x RF values that were applied in
the radiological consequence analysis in order to conservatively estimate the amount of UF6/HF
that becomes airborne (source term) as a result of the event. In general, the maximum off-site
and on-site concentrations are then calculated by multiplying the source term by an appropriate
dispersion factor (x/Q) for the respective locations (WCA: 100 m, and Off-site: 500 m or- 700 m
E, 800 m). Similar to the radiological case above, downwind airborne concentration values for
UF6/HF releases are estimated using a x/Q spreadsheet that calculates straight-line Gaussian
plume dispersion for the receptors of interest. For the WCA, X/Q is evaluated with a wind speed
of 4.5 m/s and D atmospheric stability class. For the off-site public, X/Q is evaluated with a
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intake values) allows the assignment of a chemical consequence level of High, Intermediate, or
Low to each receptor as outlined in Table A-6. For events not involving chemical consequences,
the chemical consequence level is designated as "NA" (Not Applicable). Unless otherwise stated,
exposures are assumed to be for one hour for all receptors and the one-hour ERPG values will be
used.

High consequences for the Off-site receptor are generally based on airborne
concentrations exceeding the ERPG-2 value (or 30 mg uranium intake), while Intermediate
consequences to the Off-site receptor are based on exceeding the ERPG-1 value (or 10 mg
uranium intake). High consequences to the WCA and WRA receptors are based on airborne
concentrations exceeding the ERPG-3 value (or 40 mg uranium intake), while intermediate
consequences to the WCA and WRA receptors are based on concentrations exceeding the
ERPG-2 value (or 30 mg uranium intake). For those events that involve only the release of UF6

from cylinders or pipes in the absence of fire, the rate of diffusion of UF6 is generally very low
such that the UF6 has sufficient time to react with air and the product U0 2F2 has time to deposit
or plate out. Only the peak HF concentrations are used to compare with the ERPG values for
both on-site and off-site receptors during these events. The consequence classification for HF is
based upon the peak HF concentration at any time during the event.

Environmental Consequences

Environmental consequences were addressed by the ISA Team when considering the
credible accident scenarios where release quantities exceeded the levels established by the
Performance Requirements of 10 CFR 70.61(c)(3). The methods used and results are provided
in Appendix I of the ISA Summary.

3.1.2.3.2.2.6 Unmitigated Risk Level

Using event frequency and consequence levels, the events are "binned" in
frequency-consequence space to assess relative risk in accordance with 10 CFR 70.61. A risk
rank for each receptor is individually determined for both radiological consequences and
chemical consequences. The objective of risk binning is to focus attention on those events that
pose the greatest risk to the public and workers. Higher risk events are candidates for additional
analysis and/or selection of IROFS to reduce the risk.

Tables A-7, A-8, and A-9 of the ISA Summary are risk binning matrices for the three
receptor locations considered in the ISA [i.e., WRA (close-in), WCA (100 in), and Off-site (500
m; or 700 min-o-r 0m)]. Table A-7 is the risk binning matrix for the Worker in the Restricted
Area, who is typically located anywhere inside the facility with the hazardous release or
hazardous condition. Table A-8 is the risk binning matrix for the Worker in the Controlled Area
(100 m receptor) located outside the facility. Table A-9 is the risk binning matrix for off-site
receptors (Public).

In each of these tables, a rectangular matrix defines bins in frequency-consequence space.
Each bin that is lettered with the letter "A" indicates that 10 CFR 70.61 Performance
Requirements are exceeded, in which case IROFS must be implemented to reduce the risk.
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(Reference 13). This PGA value was estimated using International Building Code seismic
methodology. The corresponding vertical earthquake ground motion is two-thirds of the
horizontal ground motion or 0.32 gravity PGA.

The X-2232C Interconnecting Process Piping; X-3001 and X-3002 Process Buildings; X-
3012 Process Support Building; X-3346 Feed and Withdrawal Custemer Ser-ices Building-Feed
Area; X-3346A Feed and Product Shipping and Receiving Building; X 3356 Prod,,t and Tails
Withdr.awal Building;. . ,X-7725 Recycle/Assembly Facility; X-7726 Centrifuge Training and Test
Facility; and X-7727H Interplant Transfer Corridor are designed to withstand a 1,000-year return
period seismic event for the Piketon, Ohio area. This correlates to a conservative assumption of
0.15 gravity PGA (Reference 12). The corresponding vertical earthquake ground motion is 0.1
gravity PGA.

IROFS structures, systems, and components required to function in response to seismic
events are constructed and/or installed to withstand the forces stated above. Non-IROFS
structures, systems, and components are constructed and/or installed, as necessary, to ensure they
cannot adversely affect IROFS structures, systems, and components.

Seismic response spectra for the ACP have been developed by Engineering Consulting
Services (Reference 13). That response spectra will be used to perform dynamic analyses of the
X-33446-Feed an,, Customer Services Building Customer- Se'"iees Ar-ea to ensure it can
withstand a 10,000-year return period event. Engineering Consulting Services also evaluated the
Beavers Study (Reference 14) to determine if the study was still adequate for use in justifying the
design and construction of existing primary facilities to withstand a 1,000-year return period
event. Engineering Consulting Services developed response spectra for the 1,000-year return
period event that closely matched the Beavers response spectra and concluded the Beavers Study
was suitable for continued use as stated above. The response spectra developed by Engineering
Consulting Services or Beavers will be used to perform dynamic analyses of the other primary
facilities (i.e., X-2232C, X-3001, X-3002, X-3012, X-3346., Feed Area, X-3346A, X-3356,
X-7725, X-7726, and X-7727H) to ensure they can withstand a 1,000-year return period event at
a minimum. These analyses will ensure that the primary facilities are adequately designed to
prevent collapse of the structures during major seismic events and ensure the subsequent release
of licensed material in a manner that could cause the 10 CFR 70.61 Performance Requirements
to be exceeded is highly unlikely.
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Chemical safety controls are limited to non-radiological materials. Radiological
materials are addressed throughout the ISA Summary and in Chapter 4.0 of this license
application. Chemical process safety is addressed in the ISA. The ISA Summary, Chapter 6.0
identifies potential accident sequences and Chapter 7.0 designates selected controls (i.e., items
relied on for safety [IROFS]) to either prevent such accidents or mitigate their consequences to
an acceptable level.

Chemicals with significant radiological impact are limited to UF6 and its release
products, HF and U0 2 F2 , as indicated in Sections 5.1 and 5.2 of the ISA Summary. Other
chemical hazards, which are not considered to have any radiological impact, are listed in
Appendix B of the ISA Summary. Techniques and assumptions for estimating airborne
concentrations and predicting toxic footprints from chemical releases are presented in Appendix
D of the ISA Summary, which also presents source terms and vapor dispersion models used to
calculate airborne concentrations of UF 6 and its release products. The American Industrial
Hygiene Association (AIHA) Emergency Response Planning Guidelines (ERPGs) have been
selected as the chemical response standard for the ACP. The ERPGs provide airborne
concentration limits to effectively protect individuals against toxic exposure to hazardous
chemicals. These guidelines are discussed in Appendix A of the ISA Summary.

Management measures are established to provide reasonable assurance of the availability
and reliability of IROFS. The ISA includes consideration of the toxicity of uranium; radiological
hazards, and chemical hazards that may impact radiological safety. The details of the analysis
are provided in the ISA Summary.

6.2 Items Relied on for Safety and Management Measures

Safety in normal operations is maintained through implementation of the defense-in-depth
engineering design philosophy. The ISA Summary describes the basis for providing successive
levels of protection such that health-' and safety of employees and the public is not wholly
dependent upon any single element of the design, construction, maintenance or operation of the
facility. The schemes employed to ensure safe operation of the ACP include management
measures that provide for the reliability of IROFS. These measures include configuration
management (CM), maintenance, procedures, training, surveillance, and testing. Management
measures are described in Chapter 11.0 of this license application.

6.2.1 Items Relied on for Safety

Chemical process safety controls that prevent accidents or mitigate their consequences
are identified in Section 7.2 of the ISA Summary. These controls are designated as IROFS and
address the chemical hazards that may impact radiological safety. Tables 6.1-1, 6.1-2, and-6.1-3,
and 6.1-4 of the ISA Summary, identify both radiological and non-radiological accident
sequences with regard to performance criteria. These are also discussed in Section 7.3 of the
ISA Summary,
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6.2.2.9 Human Factors

Human factors design responsibility for plant and system design in the ACP is assigned
to engineering, with specific technical assistance from Industrial Safety personnel. Human
factors reviews address the interface of people with processes and its impact on system
operation. The Human Factors Engineering program is described in Section 2.6 of the ISA
Summary.

6.2.2.10 Detection and Monitoring

Chemicals with significant radiological impact such as UF 6, HF, and U0 2F2 that are
processed in the various ACP facilitiesX..346.fae4i.y are provided with detection and
monitoring systems to identify chemical releases as appropriate to the release event. described in
S.e.tion 2.2.3.5 an. 17.3. . .2 f the .SA Summary. . Non-radiological chemicals that do not have
significant radiological impact are maintained below PSMIRMP threshold quantities and do not
require detection and monitoring.

6.2.2.11 Chemical Safety Control Strategy

The chemical safety control strategy first requires that the chemicals used be identified
and the listing of chemicals be kept current. Then the chemicals are reviewed for potential
hazards. In order of decreasing risk and decreasing significance, the chemical hazards are
addressed within the ISA Summary and by the applicable IHS programs.

6.2.2.11.1 Identification and Inventory Control

Three processes are used to identify hazardous or toxic chemicals to be
evaluated/controlled and to ensure that inventories are maintained below PSM/RMP threshold
quantities. Material Safety Data Sheets (MSDSs) are maintained in a central location in the ACP
and are available at all times to plant employees, including emergency response and fire
department personnel from on- and off-site. The first process identifies and inventories
chemicals used at the ACP. This process ensures that chemicals used at the plant are
appropriately addressed for safety. The process includes:

" Purchase requisition reviews;

E A listing of chemicals used;

" A centrally-located MSDS library; which is maintained and routinely updated by
Industrial Hygiene; and

" Identification of new chemicals for the review process.

The second process is the formal request for engineering services required for
modifications to existing systems. The request process provides a mechanism that identifies new
or revised usages of chemicals, chemical processes, and/or associated possible logistics that
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7.1.3 Emergency Response Organization Qualifications, Drills, and Training

The ACP relies upon a qualified provider to perform emergency response to fire and
other types of accident scenarios occurring at the ACP. Employees receive initial and biennial
fire safety training as part of General Employee Training (GET) on emergency preparedness.
This includes emergency reporting, building/facility evacuation, and fire extinguisher
familiarization. GET is described in Section 11.3.1.1 of this license application.

A qualified supplier provides fire department response to an emergency. This supplier is
staffed, trained, and equipped adequately to meet the needs of the ACP and the commitments
contained in this license application. The qualified provider will have adequate resources to
meet the needs of the ACP. This requires appropriately trained and qualified fire fighting
personnel, available 24-hours per day, as well as a minimum complement of equipment. There
will be a minimum of four qualified fire fighters and one supervisor available to respond per
shift. These four fire fighters cover entry and backup (two each). Equipment requirements
include one pumper truck with a minimum capacity of 1,000 gpm, one ambulance, and one
HAZMAT truck with radiological and rescue equipment. The time to apply water onto a fire
will not exceed 20 minutes, 90 percent of the time. This is assured through assessments
performed in accordance with Section 11.5 of this license application that confirms that the level
of service is consistent with performance requirements specified in a letter of agreement.

Firefighter training is equivalent to the state certified firefighter training curriculum.
Emergency medial response personnel meet requirements for state certification as emergency
medial technicians and are usually also firefighters.

Qualified instructors provide a range of classroom and hands-on training to maintain
standards of performance for all response personnel. Training needs are reviewed annually and
the training program modified to meet identified needs. Training records are kept of the training
activities. Training is based on national standard emergency response methodology with plant-
specific training on issues unique to the plant. Specific training activities include firefighting,
hazardous material response, confined space rescue, emergency medical response, radiological
emergencies, and rescue. Drills are conducted as part of the plant emergency plan.

7.1.4 Pre-Fire Planning

Pre-fire plans are developed as part of the building emergency packet for the following
buildings and areas; X-3001 Process Building; X-3002 Process Building; X-3012 Process
Support Building; X-3344 Customer Services Building; X-3346 Feed and Withdrawal C-ast-fef
Ser-vies Building; X-3346A Feed and Product Shipping and Receiving Building; X 3356
PrOEduct and Tails Withfdraawal Building; X-7725 Recycle/Assembly Facility; X-7726 Centrifuge
Training and Test Facility; X-7727H Interplant Transfer Corridor; and the Cylinder Storage
Yards (X-745G-2, X-745H, X-7746N, X-7746S, X-7746E, and X-7746W, -an X-7756S).
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Table 7.1-1 Applicable National Fire Protection Agency Codes and Standards

No. Title 'Re'Code vision

1

NFPA 10 Standard for Portable Fire Extinguishers

NFPA 13 Standard for the Installation of Sprinkler Systems

NFPA 15 Standard for Water Spray Fixed Systems for Fire Protection

NFPA 25 Standard for the Inspection, Testing, and Maintenance of Water-
Based Protection

NFPA 30 Flammable and Combustible Liquids Code

NFPA 51B Standard for Fire Prevention During Welding, Cutting, and Other
Hotwork

NFPA 55 Standard for the Storage, Use, and Handling of Compressed Gases
and Cyrogenic Fluids in Portable and Stationary Containers,
Cylinders, and Tanks

NFPA 70 National Electric Code

NFPA 72 National Fire Alarm Code

NFPA 75 Standard for the Protection of Electronic Computer/Data Processing
Equipment

NFPA 80 Standard for Fire Doors and Fire Windows

NFPA 101 Life Safety Code

NFPA 220 Standard on Types of Building Construction

NFPA 232 Standard for the Protection of Records

NFPA 241 Standard for Safeguarding Construction, Alternation, and Demolition
Operations

NFPA'801 Standard for Fire Protection for Facilities Handling' Radioactive
Materials

2002

2002

2001

2004

2003

2003

2005

2005

2002

2003

1999

2003

1999

2000

2000

2003

7.2 Fire Hazards Analysis

FHAs have been performed for the following buildings and areas; X-3001, X-3002,
X-3012, X-7725, X-7726, X-7727H, X-3344. X-3346, X-3346A, X-3356,-X-745G-2, X-7746N,
X-7746S, X-7746E, and X-7746W, and X 7756S. These FHAs ensure that the fire prevention
and fire protection requirements have been evaluated and incorporated. The analyses consider
the building's/facility's specific design, layout, and anticipated operating needs and considers
acceptable means for separation or control of hazards, the control or elimination of ignition
sources, and the suppression of fires. A FHA will be performed for the X-745H. prior to
construction.
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UF6 is the primary hazardous material in the ACP and the ISA provides an evaluation of
accidents that involve the release of UF6, including both radiological and toxicological hazards.
The HF, which evolves from a UF6 release, is considered as one of the toxicological hazards
from a UF6 release and is also addressed in the ISA.

7.2.3 Building Surveys

The building surveys are conducted, in accordance with written procedures on a periodic
basis, to ensure the buildings/facilities, systems, and operations continue to meet the codes and
standards to which they were built and operated, and do not violate any safety bases that were
established in the ISA for the credible accident scenarios. The building surveys also ensure no
new credible fire scenarios have been created.

7.3 Building/Facility Design

There are fire hazards related to the enrichment process. Fire hazards are typical
industrial hazards, including maintenance; incidental use of chemicals and flammable liquids;
and energized electrical equipment in the buildings. Accident potentials are discussed in the
FHAs and ISA.

The ACP buildings/facilities are large and spread across the DOE reservation, which
minimizes the effects that a fire or explosion could have on adjacent buildings and operations.
Ventilation supply and exhaust locations are considered with regard to contamination potential
and smoke control. Floor surfaces are finished to support contamination control.

The primary ACP buildings/facilities are X-3001, X-3002, X-3012, X-3344, X-3346,
X-3346A, X-34-5&,X-7725, X-7726 buildings/facilities, and X-7727H corridor. The X-3001,
X-3002, X-3012, X-3344, X-3346, X-3346A, X X-7725, X-7726. buildings/facilities, and
X-7727H corridor are constructed of heavy unprotected steel frame, concrete floors, insulated
metal panel exterior walls, and a built up roofing material on a metal deck. Each building is
considered a single fire area with exception of the X-3346, X-7725, X-7726 buildings/facilities,
and X-7727H corridor. Sprinkler coverage is provided in each building/facility. The sprinkler
and water systems are described below. There are no water-exclusion areas in the ACP.
Combustible loading is typically low and the fire hazards are limited to normal industrial
activities. Exceptions are identified in the building survey report or by the building/facility
manager. These include such things as electrical switchgear and transformers, and maintenance
activities.

Use of firewater and potential firewater accumulation has been reviewed in each of the
buildings/facilities to assure no unsafe accumulations can occur with regard to criticality,
equipment loss, or spontaneous combustion.
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Criti.ality 6c..Oc.S "Wre identified in the X 3346 Customer Ser.vie• Area su. h t.at lo•ors
mre reuired tO have Ao diking OF ares Where pe.ndin gan 6ccur.

Firewater runoff to the environment is controlled by the presence of holding ponds that
can reduce or terminate releases as necessary to minimize environmental impact. There are no
credible accident scenarios that could result in a criticality event in the holding ponds.

As indicated previously, the X-3001, X-3002, X-3012, X-3344, X-3346A, X 3356,
X-745G-2, X-7746N, X-7746S, X-7746E, and X-7746W, and X 77565S are each considered
single fire areas, but the X-7725 and X-7726 facilities, and X-7727H corridor are considered as a
single fire area and the X-3346 building is considered as two fire areas (Feed Area and
Withdrawal Sampling and Tranfer Area). Fire areas are considered to be any location bounded
by fire rated construction with a minimum rating of two hours and equivalently fire rated doors,
dampers, or penetration seals. Building and area separation is used as a method of limiting fire
spread.. The X-7725 facility and X-3001 building are, connected by the X-7727H corridor, of the
same construction. Each are protected by automatic sprinkler system, and have acceptable
amounts of combustibles.

Review of the emergency egress paths for the existing buildings/facilities is
accomplished using NFPA 101-2003, Life Safety Code, as guidance. Some buildings do not
comply with the travel distances due to their size. Exit arrangements are adequate because of the
low occupancy levels, low combustible loading, large number of exits, and fixed fire suppression
systems in the buildings.

Combustible storage in the buildings is considered as part of the hazard evaluation
described in Section 7.2 of this .chapter. There are no significant quantities of flammable liquids
or gases used in the enrichment process; however, centrifuge component manufacturing may be
performed in the X-7725 and involve significant quantities of flammable, liquids. The use of
these liquids and incidental use of other flammable liquids and gases is controlled in accordance
with NFPA 30-2003, Flammable and Combustible Liquids Code and NFPA 55-2005, Standard
for the Storage, Use, and Handling of Compressed Gases and Cyrogenic Fluids in Portable and
Stationary Containers, Cylinders, and Tanks.

Electrical systems are installed in accordance with NFPA 70-2005, National Electric
Code.

ACP building/facility design elements include fire protection lighting and fire barriers to
ensure personnel safety in accordance with the applicable NFPA identified in Table 7.1-1.

Security provisions to maintain control of classified material during fire events are
addressed in the Security Program for the American Centrifuge Plant.

New buildings/facilities are designed, constructed, and operated to meet the codes and
standards applicable at the time of design development.

7-12



License Application for the American Centrifuge Plant Proposed Change

The Cylinder Storage Yards (X-745G-2, X-745H, X-7746N, X-7746S, X-7746E, and X-
7746W, a-nd X 775) have fire hydrants equipped with monitor nozzles. Workers are trained to
initiate the nozzles should a fire occur within the yards.

Cylinder handling equipment for handling 2.5-ton cylinders or larger are equipped with
fire suppresser systems for the engine compartments.

7.3.1 Fire Suppression Systems

Fire suppression for the X-3001, X-3002, X-3012, X-3344, X-3346, X-3346A, X 3356,
X-7725, X-7726 buildings/facilities, and X-7727H corridor is provided by sprinkler systems.
The systems are hydraulically designed and installed to meet or exceed the NFPA recommended
sprinkler densities for Ordinary Hazard Group 1 occupancies. The systems consist of sprinklers
located at the ceilings/roof level and in other areas where needed. The sprinkler heads are
supplied by piping fed from a riser connected to the firewater distribution system. This design is
sufficient to ensure that credible fire related accident scenarios can be controlled given the
building designs, equipment layout, and anticipated combustible loadings.

Existing suppression systems are maintained in. accordance with. the applicable codes and
standards enforced at the time of construction and installation. New suppression systems will
meet NFPA 13-2002, Standard for the Installation of Sprinkler Systems and NFPA 15-2001,
Standard for Water Spray Fixed Systems for Fire Protection. When modifying existing
buildings/facilities, the safety benefit from applying current codes and standards will be
evaluated to determine if the change is justified. The evaluation and decision made will be
documented.

7.3.2 Fire Alarms

The sprinkler systems are connected to the Fire Alarm system. This system meets the
requirements of NFPA 72-2002, National Fire Alarm Code. The system alarms include
sprinkler water flow alarms from the sprinkler systems and manual pull stations located in the
X-3001, X-3002; X-3012, X-3344. X-3346, X-3346A, X 3356. X-7725, X-7726
buildings/facilities, and X-7727H corridor. Alarms are received in the X-1020 Emergency
Operations Center and the X-1007 Fire Station. Alarm announcement isnot local, but a building
evacuation system can be manually initiated from the X-1020 Emergency Operations Center,
from the X-3012 building, or locally in some areas.

7.4 Process Fire Safety

The ACP has addressed process fire safety through the design of the buildings and
operations such that consideration is taken for fire hazards that may be present in order to protect
the workforce and public. Hazardous areas are identified to ensure the workforce is cognizant of
hazardous material and operations. The ISA has been performed to identify the credible accident
scenarios and establish the necessary IROFS to ensure the health and safety of the workforce and
public.
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9.2.1.1 Radiological (As Low As Reasonably Achievable) Goals for Effluent Control

The ACP maintains and uses gaseous and liquid effluent treatment systems, as
appropriate, to maintain releases of radioactive material to unrestricted areas .below the limits
specified in 10 CFR 20.1301 and 40 CFR Part 190, and in .accordance with the ALARA policy
described below. Gaseous effluent control systems are also used to maintain releases of
radioactive material to unrestricted areas below the dose constraint in 10 CFR 20.1101 and the
dose limit in 40 CFR 61.92. Unrestricted areas are those areas beyond the DOE reservation
boundary and to which any member of the public has unrestricted access.

The ALARA goal for airborne radioactive releases from the ACP is five percent of the
NRC constraint (10 CFR 20.1101) and Environmental Protection Agency (EPA) limit (40 CFR
61.92), or an annual Total Effective Dose Equivalent (TEDE) of 0.5 millirem (mrem) to the most
exposed member of the public, calculated as described in Section 9.2.2.1.2. This is also less than
15. percent of the most restrictive limit under 40 CFR Part 190, based on site experience.

The ALARA goal for waterborne radioactive releases from the ACP is ten percent of the
airborne ALARA goal, or an annual TEDE of 0.05 mrem to the most exposed member of the
public. This is equivalent to 0.05 percent of the 10 CFR 20.1301 limit on annual public dose.
This goal is based on the assumption that: 1) the effluent limits in 10 CFR Part 20, Appendix B,
Table 2 are equivalent to an annual public dose of 50 mrem; and 2) maximum public exposure
occurs in the Scioto River with a dilution factor of at least 100:1. The principal liquid effluent
stream from the ACP discharges directly to the river via a buried pipeline and the actual dilution
factor between site effluents and the Scioto River is on the order of 5,000:1. Consequently, the
second assumption should be very conservative.

The ACP also establishes Baseline Effluent Quantities (BEQs) for each monitored vent
and monitored outfall and compares measured weekly effluents to these BEQs. Weekly effluents
that are less than the BEQs cannot approach the dose limit in 10 CFR 20.1301 or the dose
constraint in 10 CFR 20.1101. Weekly effluents that are not less than the applicable BEQs are
evaluated as described in Sections .9.2.2.1.3 and 9.2.2.2.3 of this chapter, to determine whether
they may cause the ACP to exceed regulatory limits or the ALARA goals. Notifications and
corrective actions are implemented as described in those sections and Table 9.2-1.

9.2.1.2 Effluent Controls

9.2.1.2.1 Control of Airborne Effluents

X-3346 Feed and Withdrawal Customcr Scrvicce Building

The Feed Area of the X-3346this building sublimes uranium hexafluoride (UF 6) for feed
to the enrichment process and sublimes and desublimes UF6 for blending /transfer operations
between cylinders and transfer of UF6 material to customer cylinders for shipment as described
in Section .1.1 of this license application and contains a variety of potential sources for
radioactive effluents, both as gaseous UF6 and particulate uranyl fluoride (U0212). These
sources are vented to the atmosphere through an evacuation system located in the Withdrawal
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Area of this building, which has separate subsystems to control gaseous and airborne particulate
effluents. Both sub-systems exhaust to a continuously monitored combined vent.

The Withdrawal Area of the X-3346 building withdraws and desublimes both the product
and tail streams from the enrichment process as described in Section 1.1 of this license
application and contains a variety of potential sources for radioactive effluents; both as gaseous
UF6 and particulate U0 2F 2. These sources are vented to atmosphere through an evacuation
system located in the Withdrawal Area. There are separate evacuation systems, which have
separate subsystems.to control gaseous and airborne particulate effluents.

The, Cu1-stomer- Ser~viees ar-ea of this building liquefiess 61F, for- quality con~trOl Samfpling
and transfer: of TM mnater-ial to customer- cylinder-s for- shipment as descr-ibed in Section 1.14o

both as gaseous !-T-, and pariciulate UOF.These sources are vented thr-ough a similar.
evacuation system with another- continuiously monitored combined vent

The cylinder burping/heeling systems, feed ovens, freezer/sublimers, cold
boxes,auteelave& sampling system, and process piping in theseboth areas are manifolded to the
gaseous effluent side of their respective evacuation systems. Gases evacuated from process
systems, which can contain high concentrations of UF 6, are processed through cold traps to
desublime the UF6 and separate it from the non-UF6 gases.. Residual gases leaving the cold trap
have a very low concentration of UT6, which is further reduced by passing the gas through an
alumina trap. When an evacuation system cold trap becomes full, it is valved off from the vent
and its contents sublimed to a dump cylinderdRfffi so the material can be fed to the enrichment
plant. The cold traps can be bypassed to allow rapid evacuation of a volume that does not
contain radioactive material. The alumina traps cannot be bypassed.

Cylinder connections and disconnections have the greatest potential for. small releases of
UT6 to the workspace. UF6 released in this manner reacts quickly with ambient humidity to form
U0 2F2. A WISP system is used to -collect these gases from fixed operational points (e.g. feed
oven cylinder connection) through the evacuation system. Portable Ggulper systems are used to
collect any small release of material during maintenancethese operations. Gulper systems utilize
a flexible hose or hood to evacuate the air in the immediate area where the connection is being
made or broken. The captured gases are passed through a roughing filter followed by a High
Efficiency Particulate Air (HEPA) filter to collect the UO2 F2 particulate. The portable gulpers
are exhausted within the building in which they are being used.

The effluents from the WISPbeth sub-systems are combined and vented to the
atmosphere through a common vent after each subsystem associated with the evacuation system
has removed the uranium. Ee-h-The vent is equipped with continuous gas flow monitoring
instrumentation with local readout as well as the analytical instrumentation required to
continuously sample, monitor and to alarm UF6 breakthrough in the effluent gas stream. The
continuous vent monitor/sampler is described in Section 9.2.2.1 of this chapter.

Ventilation air in the X-3346 is monitored under the Radiation Protection. Program as
described in Section 4.7 of this license application. Environmental Compliance personnel review
summaries of the monitoring data at least quarterly to verify that ventilation exhausts are,
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insignificant as defined in NUREG-1520, Standard Review Plan for the Review of a License
Application for a Fuel Cycle Facility (SRP) (i.e., less than 3 x 10-13 microcuries per milliliter
[gCi/mL] uranium).

X-3001 and X-3002 Process Buildings

The process buildings house the operating centrifuge machines that separate the UF6 into
enriched product and depleted tails as described in Section 1.1 of this license application and
contain a limited variety of potential sources for radioactive effluents, primarily as gaseous UF6.
These sources .are vented to atmosphere through either the Purge Vacuum (PV) or Evacuation
Vacuum (EV) Systems. Both systems exhaust to a common continuously monitored vent.

Enrichment equipment operates at sub-atmospheric pressures. Equipment operation
requires the removal of any air that leaks into the process. The PV/EV Systems are used to
remove air in the enrichment equipment. Since the air may contain traces of UF 6 the gas
removed by these systems is passed through a shared set of alumina traps prior to venting. The
PV/EV systems in each half (north and south) of each process building are manifolded to one
process building vent. Each process building vent is equipped with continuous gas flow
monitoring instrumentation with local readout, as well as analytical instrumentation to
continuously sample, monitor, and alarm UF6 breakthrough in the effluent gas stream. The
continuous vent monitors/samplers are described in Section 9.2.2.1 of this chapter.

Valving and piping allow the EV systems to bypass the chemical traps during the initial
pump down of machines that have not been previously exposed to UF6. This reduces the
chances of desorbing previously trapped UF 6 from the traps. Otherwise, the EV systems
throughput will pass through the chemical traps along with PV system throughput.

Ventilation air in the process buildings is monitored under the Radiation Protection
Program as described in Section 4.7 of this license application. Environmental Compliance
personnel review summaries of the monitoring data quarterly to verify that ventilation exhausts
are insignificant as defined in the SRP (iIe., less than 3 X 10-13 JgCi/m-L uranium).

X-3344-56 Customer Services"Proda.Pt- a..nd Tails WithdraWal Building

The X 3356 building withdraws and desublimnes both the pr-oduct and. tail streams fo
the enroicmengt profmess as described in Section 1.1 of this license app lication and ontains a-
variety of petential s ources for radioactive effluents; both as gaseous IT, and par tcticate UOFr
These sources are vented to atmosphere through, evacuiation systems similar- to the X 3316
building. There are separate evacuiation systems, 'with seprt monitored vents, for the tal
withdrFawal and the proeduct withdrawal areas-.The Customer Services liquefies UE6 for quality
control sampling of UF6 material as described in Section 1.1 of this license application and also
contains multiple potential sources for radioactive effluents, both as gaseous IJF 6 and particulate
U0 2 F 2. These effluents are vented from X-3344 through piping to an evacuation system in the
X-3346 building through a continuously monitored combined vent.
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The autoclaves, sampling manifolds, sample containers and piping and process piping are
manifolded to the gaseous effluent side of the appropriate WISP evacuation system.tails bu-ping
system, cold boxes, sampling systema, anid pr-Oeess piping are manifolded to the gaseous effluen
side of the appropriate evacu.ation system. Gases evacuated from process systems, which can
contain high concentrations of UF 6, are processed. through cold traps located in the X-3346
Withdrawal Area to desublime the UF 6 and separate it from the non-UF6 gases. Residual gases
leaving the cold trap have a very low concentration of UF 6, which is further reduced by passing
the gas through an alumina trap. When an evacuation cold trap becomes full, it is valved off
from the vent and its contents sublimed to a cylinder. The evacuation cold traps can also be
bypassed to allow rapid evacuation of a volume that does not contain significant amounts of
radioactive material. The alumina traps cannot be bypassed.

Cylinder connections and disconnections have the greatest potential for small releases of
UF 6 to the workspace. U176 released in this manner reacts quickly with ambient humidity to form
U0 2F 2. A WISP system is used to collect these gases from fixed operation points (e.g. feed oven
cylinder connection) through the evacuation system. Portable Ggulper systems are used to
collect any small release of material during maintenancethese operations. Gulper systems utilize
a flexible hose or hood to evacuate the air in the immediate area where the connection is being
made, or broken. The captured gases are passed through a roughing filter followed by a HEPA
filter to collect the U0 2F 2 particulate. The portable gulpers are exhausted within the building in
which they are being used.

The effluents from the WISPboth sub-systems are combined and vented to the
atmosphere through a common vent after each sub-system associated with the evacuation system
in the X-3346 building has removed the uranium. TheEaeh vent is equipped with continuous gas
flow monitoring instrumentation with local readout as well as the analytical instrumentation
required to continuously sample, monitor and to alarm UF6 breakthrough in the effluent gas
stream. The continuous vent monitor/sampler is described in Section 9.2.2.1 of this chapter.

Ventilation air in the X-3344X 3356 building is monitored under the Radiation
Protection Program as described in Section 4.7 of this license application. Environmental
Compliance personnel review summaries of the monitoring data at least quarterly to verify that
ventilation exhausts are insignificant as defined in the SRP (i.e., less than 3 x 10-13 gCi/mL
uranium).

X-3012 Process Support Building

The X-3012 building provides process control functions and maintenance support as
described in Section 1.1 of this license, application. From time to time, contaminated
components may be serviced in the maintenance shops in the X-3012 building. Components
requiring repair or examination that have, been in service will be opened using appropriate
personnel protective equipment (PPE), and may also include engineered local ventilation systems
to capture any residual uranium.

Ventilation air in the X-3012 building is monitored under the Radiation Protection
Program as described in Section 4.7 of this license application. Environmental Compliance
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atmosphere during the previous year, and the calculated TEDE to the most exposed member of
the public.

Annual radionuclide releases to air are measured by the continuous vent samplers, as
described in Section 9.2.2.1.3 of this license application, or estimated in accordance with
guidance in 40 CFR Part 61, Appendices D and E. Atmospheric dispersion of the releases is
modeled and the consequent public radiation dose is estimated using the EPA approved
computer models in accordance with EPA guidance. An annual report summarizing the
atmospheric releases and the dose assessment results is submitted in accordance with 40 CFR
Part 61, Subpart H and EPA guidance, with a copy provided to the NRC. In accordance with
EPA requirements, the reported public dose includes gaseous radioactive effluents from the DOE
reservation.

The dose calculations are made using either the original CAP88 package of computer
codes or the CAP88-PC package distributed by the EPA.. The CAP88/CAP88-PC packages
contain an EPA approved version of the AIRDOS-EPA and DARTAB computer codes and the
ALLRAD88 radionuclide data file. The AIRDOS-EPA computer code implements a steady-
state, Gaussian plume, atmospheric dispersion model to calculate concentrations of radionuclides
in the air and on the ground based on radionuclide releases to the atmosphere and annualized
meteorological data. It then uses Regulatory Guide 1.109, Calculation of Annual Doses to Man
from Routine Releases of Reactor Effluents for the Purpose of Evaluating Compliance with 10
CFR Part 50, Appendix I (October 1977), food-chain models to calculate radionuclide
concentrations in foodstuffs (e.g., vegetables, meat, milk) and subsequent intakes by individuals.
The DARTAB computer code then uses these calculated uptakes and radionuclide data from the
ALLRAD88 data file to calculate annual radiation doses to members of the public.

The annualized meteorological data used in the calculations consist of joint frequency
stability array distributions of wind direction, wind speed, and atmospheric stability that are
prepared from data collected from the reservation meteorological tower. Data from the National
Weather Service may be used in lieu of or to supplement reservation meteorological data in the
event the on-site tower becomes inoperable. The reservation has a consistent annual pattern of
low-level southwesterly winds predominating over the year. During the winter season,
northeasterly winds are common though. This is largely attributable to the channeling effect of
the hills and ridges on either side of the reservation, which runs roughly southwest to northeast.

Distances to the nearest residences are taken from U.S Geological Survey maps and
population distributions are from the 2000 census data. EPA published default values for other
off-site parameters (such as local crop productivity) are used in the AIRDOS-EPA model and, in
accordance with EPA recommendations; rural patterns for food sources (i.e., home grown versus
local production versus national supermarket chains) are assumed.

9.2.2.1.3 Monitoring of Gaseous Release Points

Each process vent in the X-3001, X-3002, X-3346, X 36,- and X-7725 has gas flow
monitoring instrumentation with local readout as well •as analytical instrumentation to
continuously sample, monitor and to alarm UF6 breakthrough in the effluent gas stream. The
locations of these vents are shown in Figure 9.2-1. The continuous vent sampler draws a flow
proportional sample of the vent stream through two alumina traps in series by way of an
isokinetic probe. Both vent and sampler flows are monitored by the sampler's electronic
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Table 9.2-2 Baseline Effluent Quantities for American Centrifuge Plant Discharges

Rlease Point Totail Uranjium Jm

Vents

X-3001 North Vent 0.2 mCi/week 0.1 mCi/week a

X-3001 South Vent 0.2 mCi/week 0.1 mCi/week a

X-3002 North Vent 0.2 mCi/week 0.1 mCi/week a

X-3002 South Vent 0.2 mCi/week 0.1 mCi/week a

X-3346 FeedA Ventb 0.028 mCi/week 0.1 mCi/week a

X 33416 Customer- Servyices Area0.2miek -miek-

X 3356 Tails Ar~ea Vent 0. 0 2 mli/week01 O4mi/week-

X 3 3 56 Proeduct Area Ven 0.02 mfci/wee 0. 1 mn~i/weeka

X-7725 Gas Test Stands Vent. 0.01 mCi/week 0.1 mCi/week a

Outfalls

LEC Effluents € 3 x 107/ Ci/mL or 6 x 10. 5 /zCi/mLor

0.1 Ci/year

X-2230N West Holding Pond 2.5 x 10-8 YCi/ M 1.0 x 10VtCi/ ML,
(NPDES 012).

X-2230M Southwest Holding Pond 2.5 •x 10-82Ci/ mL 1.0 x 10-7 yCi/ mL
(NPDES 013')

TWC System Blowdown 1 5.9 x 10-81 Ci/ mL 1.0 x 10-/.uCi/ mL
a Technetium BEQs for vents are based on five times the MDA.

b X-3346 Vent serves the X-3346 Feed and Withdrawal Areas and X-3344 Customer Services Building.

1

LEC effluents arecharacterized before being discharged to the site sanitary sewer. The 100 mCi/yr standard
includes uranium and technetium isotopes discharged to the site sanitary sewer during a calendar year.
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Table 9.2-3 Anticipated Gaseous Effluents

Discharge Point roa Urnium aTechnetiumn

X-3346 Feed and Withdrawal
C-ust•m...er Senies Building <0.084 0

(21 vents)
X-3001 and X-3002 Process 8 0

Buildings (4 vents) <0.8 0
X 33-56 Prdut and- Tails <3.2 x 10-5 12 106
Withdr-awal Building Vent <0.04 0

X-7725 Gas Test Stands Vent <0.01 0
XT-847 Glovebox Vent 0.0004 0.005

Laboratory Hoods a 0.17 0.035
10 CFR Part 20, App. B, Table 3 x 10-12 8 i

2
a Since uranium isotopes present at the ACP have the same discharge limit, uranium isotope activities are
combined into a Total Uranium activity for simplify comparison to the Table 2 limits.

-Anticipated concentrations are maximum ambient concentrations at. the DOE reservation boundary due to
emission sources and are based on emission estimates and atmospheric dispersion modeling. Anticipated
technetium concentration is based on no detectable releases from the X-7725. facility and X-3000 series buildings.
C Anticipated discharges are measured at the vent and, by definition, are less than the Baseline Effluent Quantities.
Anticipated technetium discharges from the X-7725 facility and X-3000 series buildings are zero.

Bounding case for associated analytical services.
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PRIMARY ACP FACILITIES

SECONDARY ACP FACILITIES.

NEW PRIMARY ACP FACILITIES

NEW SECONDARY ACP FACILITIES

4. ACP Monitored Vents
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E

PRIMARY ACP FACIUTIES

SECONDARY ACP FA1UlTIES

NEW PRIMARY ACP FACILITIES

NEW SECONDARY ACP FACILrfIES

ACP Monitored Vents
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1-1-B-4, R1

Figure 9.2-1 Locations of American Centrifuge Plant Monitored Vents
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Figure 9.2-2 Locations of American Centrifuge Plant Outfalls Discharging to
Waters of the United States
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* Location of Environmental

Thermoluminescence Dosimeters

CP-078-RO

Figure 9.2-7 Locations of Environmental Thermoluminescence Dosimeters Outside the
U.S. Department of Energy Reservation Boundary
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10.0 DECOMMISSIONING

In accordance with Reference 1, this chapter provides an overview of proposed
decommissioning activities for the American Centrifuge Plant (ACP). The ACP is located in a
leased area of the U.S. Department of Energy's (DOE) reservation in Piketon, Ohio. USEC Inc.
(USEC) requests a 30-year license to accommodate plans to operate the ACP through 20367. At
the end of useful plant life, the ACP will be decommissioned such that the facilities will be either
returned to the DOE in accordance with the requirements of the Lease Agreement with the DOE
or will be released for unrestricted use. The. criteria for final disposition of facilities will be
established in the Decommissioning Plan (DP) which, as noted below, will be submitted prior to
license termination. Nevertheless, for the purposes of the License Application for the American
Centrifuge Plant, the decommissioning discussions in this Application and the decommissioning
estimated costs are based on decontaminating the plant to the radiological criteria for unrestricted
use in 10 Code of Federal Regulations (CFR) 20.1402. Information about USEC, the location of
*the site, and the types and authorized uses of licensed material are provided in Section 1.2 of the
license application and a description of the site and immediate environs is provided in Section
1.3 of the license application.

A detailed DP for the ACP will be submitted by USEC in accordance with 10 CFR
70,38(g) and applicable risk-informed U.S. Nuclear Regulatory Commission (NRC) guidance
(References 2, 3, and 4) prior to the time of license termination. Prior to decommissioning, an
assessment of the radiological status of the ACP will be made. Enrichment equipment will be
removed, leaving only the building shells and the plant infrastructure, including equipment that
existed at the time of lease with the DOE (e.g., rigid mast crane, utilities, etc.). Classified
material, components, and documents will be destroyed or disposed of in accordance with the
Security Program for the American Centrifuge Plant (Reference 5). Requirements for nuclear
material control and accountability will be maintained during decommissioning in a manner
similar to the programs in force during ACP operation (Reference 6). Depleted uranium
hexafluoride (UF6) material (tails), if not sold or disposed of prior to decommissioning, will be
sold, or converted to a stable, non-volatile uranium compound and disposed of in accordance
with regulatory requirements utilizing facilities constructed by DOE, as authorized by the USEC
Privatization Act, and/or other licensed facilities. Radioactive wastes will be disposed of at
licensed low-level waste disposal sites. Hazardous wastes will be treated or disposed of in
licensed hazardous waste facilities.

The DP submitted at the time of license termination consists of several interrelated
components, including (1) site characterization information, (2) remediation plan, and (3) a final
status survey plan. The costs for activities required for these components have been identified in
this chapter and estimated in the Decommissioning Funding Plan (DFP). Costs projected were
developed based on the experience at the Portsmouth Gaseous Diffusion Plant during the
transition to Cold Standby operation and decommissioning cost estimates developed for the
American Centrifuge Demonstration Facility. Additionally, USEC has performed dismantling
and decontamination work at the gaseous diffusion plants. Data and experience from these
activities allowed a realistic estimation of expected decommissioning financial expenditures.
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Using the cost data as a basis, financial arrangements are made to cover costs required to
release the ACP for unrestricted use and to dispose of the tails. Updates on cost and funding will
be provided periodically as described in Section 10.10.4. In accordance with 10 CFR 70.22(a)(9)
and 70.25(a)(1), a DFP is submitted as part of the license application for the ACP (Reference 7).

The following assumptions are utilized in the plan for decommissioning:

0 No credit is taken for salvage value of equipment or materials.

0 Decontamination liability is anticipated in the X-3001 and X-3002 Process Buildings,
X-3012 Process Support Building, X-3344 Customer Services Building, X-3346 Feed
and Customer ServicesWithdrawal Building, X-3346A Feed and Product Shipping
and Receiving Building, X-7725 Recycle/Assembly Facility, X-7726 Centrifuge
Training and Test Facility, X-7727H Interplant Transfer Corridor, X 3356 Product
and Tails Withdr.awal Building, X-2232C Interconnecting Process Piping, and
miscellaneous cylinder storage yards.

No decontamination is anticipated for the other ACP leased facilities.

Decommissioning estimated costs are based on decontaminating the plant to the
radiological criteria for unrestricted use in 10 CFR 20.1402.

The centrifuge assembly area in the X-7725 facility is identified as the Decontamination
Service Area (DSA). The centrifuge machine transport system is used to transport the centrifuge
machines from the cascade area to the DSA.

The remaining sections of this chapter describe decommissioning plans and funding
arrangements, and provide a detailed examination of the decontamination aspects of the program.
The information herein was developed in connection with the decommissioning cost estimate
and is provided for information. Specific elements of the planning may change with the
submittal of the detailedDP required near the time of license termination.

10.1 Decommissioning Program

The plan for decommissioning is to decontaminate or remove materials from the facilities
promptly after cessation of ACP operations. Decommissioning planning begins by incorporating
special design features into the plant. These features simplify dismantling and decontamination.
The plans are implemented through proper management of Radiation Protection and Industrial
Health and Safety programs for the ACP. Decommissioning policies address radioactive waste
management, physical security, and nuclear material control and accountability.
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10.2 Decommissioning Steps

Decommissioning may begin immediately following termination of operation, since only
low radiation levels exist at this plant. Overall, the decommissioning is estimated to require
approximately six years from plant shutdown to completion of the final status survey of
radiological conditions. The order of activities to support decommissioning will generally be:
planning and preparation; process system purging; equipment dismantling and removal;
decontamination; disposition of equipment and material (including classified items); disposal of
wastes; completion of a final status survey. The following sections provide an overview and
explanation of each of these steps.

10.2.1 Overview

The intent of decommissioning is to return the ACP to an unrestricted use state.
Removed equipment includes the centrifuges, the feed and withdrawal equipment, piping and
components from systems providing UF 6 containment, systems in direct support of the
centrifuges (e.g., cooling water), radioactive and hazardous waste handling systems,
contaminated air filtration systems, etc. The remaining plant infrastructure includes utility
services such as electrical power supply, sanitary water, fire suppression, ventilation,
communications, and sewage treatment.

Decontamination of the plant will not require the installation of a new facility dedicated
for that purpose since the X-7725 facility will serve as the DSA and will accommodate repetitive
equipment decontamination of centrifuges and other components. The DSA is described in
Section 10.8.1 of this license application and will be the location for decontamination activities.

Although certain' unclassified components may be reused or sold as scrap, for
conservatism this plan assumes only that components will be decontaminated in accordance with
radiation protection requirements. Classified parts will be dispositioned in accordance with the
Security Program. Table 10.2-1 of this license application lists components for potential
decontamination at decommissioning.

USEC intends to evaluate possible commercial uses of UF6 tails.. UF 6 tails which are not
commercially reused will be converted to a stable form and disposed of in accordance with the
USEC Privatization Act and other applicable statutory authorizations and requirements at DOE'S
UIF 6 conversion facilities and/or other licensed facilities. UF 6 tails are storedin steel cylinders
until the tails material can be processed in accordance with the disposal strategy established by
USEC. USEC provides financial assurance to fund the estimated cost of conversion and disposal
of the depleted uranium inventory as it is generated during operation. This funding is described
in the DFP and is in addition to the funding requirements for decommissioning the ACP. At full
capacity,, the ACP will generate approximately 98,4-2400 Metric Ton (MT) of UTF 6 tails annually.
Over the 30-year license, that is a total of approximately 265,200214,400 MT of UF6 tails, as
noted in Table C3.19 of the DFP. Depending on technological developments and the existence
of facilities available prior to ACP shutdown, the tails may have commercial value and may be
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10.2.4 Decontamination

The decontamination process is addressed separately in Section 10.8 of this chapter. The
decommissioning estimated costs are based on decontaminating the plant to the radiological
criteria for unrestricted use in 10 CFR 20.1402.

10.2.5 Salvage and Sale

Items to be removed from the facilities can be categorized as potentially re-usable
equipment (whether contaminated or decontaminated), recoverable decontaminated scrap, and
wastes. Based on a 30-yearplant operating life, operating equipment is not assumed to have a
significant reuse value. Uranium-bearing equipment that remains in the plant will be treated and
disposed of appropriately. Smaller amounts of steel, copper, and other metals can be recovered
and sold at market price. However, for conservatism, .no credit is taken for salvage valu6 in the
DFP.

Other items are considered waste. Wastes have no salvage value.

10.2.6 Disposal

Wastes produced during decommissioning will be collected, handled, and disposed of in
a manner similar to that described for those wastes produced during normal operation. Wastes
will consist of normal industrial trash, non-hazardous chemicals and fluids, small amounts of
hazardous materials, and low-level mixed (LLMW) and radioactive (LLRW) wastes. The
radioactive waste will primarily be crushed centrifuge rotors, trash, and citric cake. Citric cake
consists of uranium and metallic compounds precipitated from citric acid decontamination
solutions. It is estimated that approximately 60,00076,388 cubic feet of compacted radioactive
waste will be generated during the deconmmissioning operation. This waste may be subject to
further volume reduction prior to disposal.

Radioactive wastes (both LLRW and LLMW) will ultimately be disposed of in licensed
low-level radioactive waste disposal facilities. Hazardous wastes will be disposed of in
hazardous waste disposal facilities. Non-hazardous and non-radioactive wastes will be disposed
of in a manner consistent with good industrial practice and in accordance with applicable
regulations. A more complete, estimate of the wastes and effluent to be produced during
decommissioning will be provided in the DP to be submitted at or about the time of license
termination.

The ultimate disposal of UF 6 tails remains to be determined between potential
commercial uses or processing at the DOE UF6 conversion facility in Piketon, Ohio. However,
for conservatism, USEC provides financial assurance to fund the estimated cost of conversion
and disposal of the depleted uranium inventory. This funding is described in the DFP and is in
addition to the funding requirements for decommissioning the ACP. Classified components and
documents will be disposed of in accordance with the requirements of the Security Program for
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Table 10.2-1 Components for Potential Decontamination at Decommissioning

Coz~ipn~ntsDescriptionj 0units Esti QUantity

Centrifuges 1, 2 Internals: Rotor Assemblies, Motors, Suspensions and 12,000
Mounts (Classified)

Service Modules 2  Structural Components 0

Less than I in. Process Piping length (Lft) Includes
Piping Tubing 3 0

1-16 in: Process Piping length (Lft) I-te 0I inch 271,840469,100
pr...... piping length (L44)

Blowers Feed/Withdrawal Exhaust Blowers 2

Pumps Vacuum Pu-mps-(Evacuation/Purge); RHW Pumps 119-246

Ductwork; Miscellaneous Gu4)er-WISP Ducting (ft3)Ventilation• 3 3,67744--1-

Surface-Areass 4  Building Floors, Yards, Equipment (ft2) 4 2,494,8192,795,642

Process valves -and MIVs (excluding Sheetmetal) 18,63172-50
Valves

Miscellaneous valves 1,3856-5-2

Process Equipment Feed Ovens, Autoclaves, Cold Boxes 917-8

Cranes Ridge Mast (RMC), Bridge, Wall and Jib Cranes; 29
Cylinder Transporters, Trolleys

Scales Process Weighing Equipment 126

Compressors Process Gas Compressors 442

Machine Cooling Water HX, Freezer/Sublimers, Tails
Heat Exchangers (HX)- Coolers 364-6

Compresor Train CoGlerf "
Traps Chemical traps (8 banks of 4), Cold.Traps, 71444

Roughing Filters, Miscellaneous Traps

Tanks (UF 6) Mix4fig-Holdup, Surge, and Dump Tanks 3-15

Upender Trailer Upender (X-7725)(ft3 ) 3

Note 1: Amount includes 11,520 operational units plus 480 contaminated spare centrifuges.
Note 2: Centrifuge casings and service module structural steel is not considered waste. These items are to be removed,
disassembled, decontaminated to NRC 'Free Release' criteria, and stored for later disposition.
Note 3: Piping <l1" (assumed to be instrument piping/tubing), ventilation ductwork, and heat exchanger-s are assumed to not be
internally contaminated. Therefore, these components can be externally decontaminated and remain as part of the building
Balance of PlantQt.
Note 4: Amount of wall area (ft2-) not provided,gi-,& because it is not anticipated to need decontamination at the time of
decommissioning.
Note 5: Equipment re-utilized from operational phase (not new or purchased).
Note 6: Equipment procured (see Table C3.15 of the Decommissioning Funding Plan for the ACP).
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License ~ ~ ~ ~ ~ io AplcPo fo heAercn etrfgePan rooed Changet

D .... escrip i

Cylinders Tails- 48G/48X (14, 10 Ton) 17,1912

Ta4ls-,PeiProduct and Feed -(2.5 Ton) Gas Test
Cylinders. Area,(12B) .. ...A 4501(000

UF6 Portable Carts;5 Buffer Storage Stands,;. Mass

Other Equipment Spectrometers; Contaminant Monitors; Miscellaneous 6966
Platforms; and Gas Test Stand Center (GTC) Stand
StructuresEquipment (.a.. boe•.. ). e_,_.

Centrifuge Transporter5  2;

Cranes (Process.Area - RMC)5  8

Cranes, Bridge X-7725' 2

Centrifuge Mobile Equipment5  4

Decontamination Centrifuge Dismantling Equipment
Equipmente (6/X-7725 and 2/X-7726 Assembly Stands) 6  68
Decontaminat in .....
t__________________...•a' Cutting Machines6  2
Equ .ipmnent (Continued) CtigMcie .

Degreasers6  2

Decontamination Tanks6  4

Wet Blast Cabinets6  2

Crusher 6

10.3 Management/Organization

Management of the decommissioning program will assure proper training and procedures
are provided to assure worker health and safety. The programs will focus on minimizing waste
volumes and worker exposure to hazardous or radioactive materials. Qualified contractors
assisting with decommissioning will be subject to ACP security and training requirements, and
procedural controls.

10.4 Health and Safety

Consistent with the policy during ACP operation, the policy during decommissioning is
to keep individual and collective occupational radiation exposure with the ALARA principle. A
Radiation Protection Program will identify and control sources of radiation, establish worker
protection requirements and direct the use of survey and monitoring instruments.

10.5 Waste Management
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The centrifuges will be processed and the following operations will be performed:

" Removal of external fittings;

" Removal of bottom flange, motor and bearings, and collection of contaminated oil;

" Removal of top flange, and withdrawal and disassembly of internals;

" Degreasing of items, as required; and

" Destruction of classified parts by shredding, crushing, burial, etc.

10.8.3 Results

Recoverable items will be externally decontaminated and suitable for reuse except for a
very small amount of internally contaminated items where recovery and reuse is not feasible.
There is potentially a small amount of salvageable scrap material. Material requiring disposal
will be process piping, trash, and residue from the effluent treatment systems. No problems are
anticipated which will prevent the facilities from being released for unrestricted use.

10.9 Agreements with Outside Organizations

The decommissioning activities described herein and in the DFP provide for
decontamination of the ACP for unrestricted use. As such, no agreements with outside
organizations are required for control of access to the plant following shutdown and
decommissioning.

10.10 Arrangements for Funding

This section provides a general estimate of plant decommissioning costs and UF6 tails
disposition costs, as well as explains the arrangements made to assure funding .is available to
cover these costs. A more detailed description of these costs'and the financial assurance
mechanism is provided in the DFP.

10.10.1 Plant Decommissioning Costs

Table 10.10-1, provides a summary of the cost estimates of the major decommissioning
activities described in Section 10.2. Costs are provided in 20068 dollars with a 25 percent
contingency. factor added based on the NRC guidance (Reference 4). As noted below, the total
estimated cost to decommission the 3.8 million SWU ACP, excluding UF 6 tails disposition, is
$34777.73 million. Since costs will likely change between the time of license issuance and actual
decommissioning, USEC will adjust the cost estimate annually prior to operation of the facility
at full capacity, and after full capacity is reached, no less frequently than every three years
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consistent with the requirements of 10 CFR 70.25(e) and recent NRC changes to financial
assurance requirements for materials licensees (Reference 8). The method for adjusting the cost
estimate will consider the following:

M Changes in general inflation (e.g., labor rates, consumer price index);

* Changes in price of goods (e.g., packing materials);

0 Changes in price of services (e.g., shipping and disposal costs);

M Changes in plant condition or operations; and

0 Changes in decommissioning procedures or regulations.

These costs are estimated as explained below:

Planning and Preparation: $-.3.3 million

Scope to be completed in one year and includes developing and submitting a detailed DP as a
license amendment for NRC review and approval. Activities anticipated during this phase
include:

" Develop Project Execution Plan and Schedule (including the organization and staffing
plan .and needed services);

• Develop and submit the Decommissioning Plan;

" Develop/implement Site Characterization Plan;

" Review/approve Site Decommissioning Plan by the NRC;

" Develop Decommissioning Activity Procedures; and

" Design Decommissioning Service Area (DSA).

Decontamination and/or Dismantling of Radioactive Facilities: $4-5-51.5 million

This is based upon utilizing salary and hourly workers at their respective average cost over •a
five-year duration. For conservatism, decommissioning estimated costs are based on
decontaminating the plant to the radiological criteria•for unrestricted use in 10 CFR 20.1402.
Activities anticipated during this phase include:

" Prepare the decontamination Service.Area;

" Internal decontamination of facilities;
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" Dismantle centrifuge machines to include waste segregation and staging;

" Dismantle facilities and components; and

" Tails cylinder movement/disposition to include material title transfer to DOE.

Restoration of Contaminated Areas On Plant Grounds: $0.98 million

This is based upon utilizing salary and hourly workers at their respective current average cost
distribution over a two7year duration. This assumes the contamination of the plant grounds from
the ACP operations will be minimal. Activities anticipated during this phase include:

" External decontamination of facilities;

" Perform Health Physics surveys;

" Scarify cylinder storage yard surfaces; and

" Collect/dispose of yard debris.

Final Status Survey: $1.76 million

This is based upon utilizing salary technicians at their current average cost distribution for a
period of 2.5 years. Costs do not include any NRC confirmatory surveys to verify the results of
the Final Status Survey. Activities anticipated during this phase include:

* Develop/implement survey plans;

0 Collect/analyze data;

" Perform confirmatory surveys;

" Develop final survey report; and

" Prepare License Amendment to terminate the license.

Site Stabilization and Long-Term Surveillance: $2473.0 million

As previously stated, the intent of decommissioning is to return the plant to the radiological
criteria for unrestricted use. To accomplish this activity, stabilization and surveillance is
required due to the number of components involved and the duration of the decommissioning
effort. This scope of work occurs throughout the six year decommissioning period and involves
maintenance and surveillance activities on IROFS, as required, until the license is terminated.
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Packing Materials, Shipping, and Waste Disposal: $-5061.6.-3 million

This is based upon shipping and disposal of the internals for 12,000 centrifuge machines (which
includes operating machines as well as contaminated spares), feed and withdrawal equipment,
and other components totaling approximately 60,00076,388 cubic feet of solid waste, 16,000225
gallons of liquid waste from the centrifuge internals and 1,74280,000 cubic feet of classified
waste in non-reusable packaging.

Equipment and Supply: $1-79.6 million

This includes the purchase or lease of dismantling, cutting, degreasing, and crushing equipment;
decontamination tanks, wet blast cabinets, and over 20,000 containers (i.e., B-25 boxes and 55
gallon drums).

Laboratory: $1.5 million

This includes labor costs for sampling, transport, testing, and analysis of samples.

Indirect Services: $58471.9 million

This includes support services (such as laundry, janitorial, etc.) and infrastructure costs (such as
water, power, etc.) not included in other tasks.

Miscellaneous: $35-,441.6 million

This includes direct costs of $2.79 million for miscellaneous material for decommissioning and
$382.7 million for indirect costs, such as NRC review fees for the submitted DP, license fees,
DOE lease fees, and business insurance.

Subtotal $2456.54 million

General and Administrative (6 percent) $12.-95.4 million

Contractor Profit (15 percent)' $259.9 million

Contingency (25 percent) $6375.5 million

Total Plant Decommissioning Cost Estimate $3477.73 million
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10.10.2 UF6 Tails Disposition Costs

Cost estimates to dispose of UF 6 tails generated during ACP operation are separate from
the cost estimates to decommission the plant. As noted previously, the ultimate disposal of UF6
tailsý remains to be determined. USEC intends to evaluate possible commercial uses of UF 6 tails
before having the tails processed by the DOE UF 6 conversion facility in Piketon, Ohio. UF6 tails
are stored in steel cylinders until they can be processed in accordance with the disposal strategy
established by USEC. Depending on technological developments and the existence of facilities
available prior to ACP shutdown, the tails may have commercial value and may be marketable
for further enrichment or other processes. However, for the purposes of calculating the UF6 tails
disposition cost, USEC assumes that the total quantity of tails generated during ACP operation
are processed by the DOE U176 conversion facility in.Piketon, Ohio.

For conservatism, USEC provides financial assurance to fund the estimated cost of
conversion and disposal of the depleted uranium inventory as it is generated during ACP
operation. This funding is described in the DFP and is in addition to the funding requirements
for decommissioning the ACP. As with plant decommissioning, the cost estimate will likely
change between the time of license issuance and actual decommissioning. USEC commits to
adjust the cost estimate for tails disposal annually. The method for adjusting the cost estimate
will considerthe same factors as previously described in Section 10.10.1 of this chapter.

At full capacity, the ACP will generate approximately 9-,g508,400 MT of UF 6 tails
annually. As with other decommissioning costs, the disposal cost estimate for U176 tails disposal
is provided in 20086 dollars. Consistent with the recommendation in the NRC's guidance on
decommissioning (Section A.3.1.2.3 of Reference 4), a 25 percent contingency factor is applied
to the tails disposal cost estimate. The total estimated cost to dispose of UF6 tails over the 30-
year license, including a four-year ramp up to full capacity and the 25 percent contingency
factor, is $4-036.0896.9 million. The basis for this estimate is provided in the DFP.

10.10.3 Total Decommissioning Liability

USEC's total decommissioning liability is the sum of the total plant decommissioning
costs and the tails disposition costs. USEC's total liability for decommissioning the ACP,
including applicable contingencies, is:

Plant Decommissioning Cost $ 34727.3 million
UF,6 Tails Disposition Cost $ 4-036.896.9 million
Total Decommissioning Liability $1,3-53.7,274.2 -million
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Table 10.10-1 Plant Decommissioning Cost Estimates and Expected Duration

Planning and Preparation $-2-.3•3 1%

Decontamination and/or Dismantling of $4--_51.5 24=0%
Radioactive Facilities

Restoration of Contaminated Areas On Plant O %Grounds$0.%

Final Status Survey $1.61 1%

Site Stabilization and Long-Term Surveillance $3.0•-_7 1%
Packing Materials, Shipping, and Waste $61.63. 2I4%

•Disposal

Equipment and Supply $19.64-76 8%

DeLaboratory $1.5 1%

Indirect Services $71.95-4 28%

Miscellaneous $41 .6-54 16%

Subtotal $256.57-54 100%

PkGeneral and Administrative (6%) 15.42--9. .

Contractor Profit (15%) 259.9 !iiii~ :rk:•••)

Contingency (25 %) $6-375.5... •"

Total Plant Decommissioning Cost D $347•7.3UF6 Tails Disposal Costs $717.6828

UF6 Tails Contingency (25%) $179.4-207
Total UF 6 Tails Disposition Cost1 0 $40-36%896.9Total Decommissionin g Liability $1,3-37274.2 _______
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0 Site Stabilization and Long-Term Surveillance (Table C3.10)

M Total Work Days by Labor Category (Table C3.1 1)

N Worker Unit Cost Schedule (Table D3.12)

S Total Labor Costs by Major Decommissioning Task (Table D3.13)

0 Packaging, Shipping, and Disposal of Radioactive Wastes (Table C3.14)

0 Equipment/Supply Costs (Table C3.15)

a Laboratory Costs (Table C3.16)

0 Miscellaneous .Costs (Table C3.17)

a Total Decommissioning Costs (Table C3.18)

A Total Incremental Decommissioning Costs (Table C3.18A)

0 Estimated Volume of Annual Depleted Uranium Generated (Table C3.19)

E Estimated Incremental Machine Disposal Cost (Table C3.19A)

0 Total Labor Distribution (Table C3.20)

Chapter 10.0 of the License Application for the American Centrifuge Plant describes
specific features that serve to minimize the level and spread of radioactive contamination during
operation that simplify the eventual plant decommissioning and minimize worker exposure. The
decommissioning estimated costs are based on decontaminating the plant to the radiological
criteria for unrestricted use in 10 CFR 20.1402. The total estimated cost of plant decommissioning
in 2006-2008 dollars, excluding tails disposition costs, is $34-7-.77.3 million (Table C3.18).

The following assumptions are utilized in the decommissioning cost estimate:

" No credit is taken for salvage value of equipment or materials;

" Inventories of materials and wastes at the time of decommissioning will be in amounts
that are consistent with routine plant conditions and operations over the 30-year
license;

" Decommissioning activities take place immediately on cessation of operations without
multiyear storage-for-decay periods,. angd

Cost estimates to dispose of UF6 tails generated during ACP operation are presented in
Table C3.19. The ultimate disposal of UF 6 tails is to be determined. USEC intends to evaluate
possible commercial uses of UF6 tails. UF6 tails, which are not commercially reused, will be
converted to a stable form and disposed of in accordance with the USEC Privatization Act and
other applicable statutory authorizations and requirements at DOE's DUF6 conversion facilities
and/or other licensed facilities. U176 tails are stored in steel cylinders until they can be processed in
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in accordance with the disposal strategy established and selected by USEC. Depending on
technological developments and the existence of facilities available prior to ACP shutdown, the
tails may have commercial value and may be marketable for further enrichment or other processes.
However, for the purposes of calculating the UE 6 tails disposition costs, USEC assumes that the
total quantity of tails generated during ACP'operation are processed by the DOE DUF6 conversion
facility in Piketon, Ohio.

USEC provides financial assurance to incrementally fund the estimated cost of conversion
and disposal of the UF 6 tails inventory as it is generated during ACP operation. The estimated cost
of conversion and disposal is based on the actual accumulated depleted uranium inventory and a
conservative forecast of the amount of depleted uranium to be generated for the upcoming period
of operation. This funding is in addition to the funding requirements for decommissioning the
ACP as described above.

At full capacity, the ACP will generate approximately 9-,5208,400 MT of UF6 tailsj
annually. USEC estimates that it will take approximately four years for the ACP to ramp up to the
full capacity of 3.8 million SWU per year.

Our examination of the available information has identified that the unit cost to dispose of
tails (depleted uranium) for the ACP could range between $3.2-966/kilogram (kg) uranium (U) to
$4.6295/kg U, depending on a number of factors and assumptions. The unknown factors include:
location(s) for processing USEC depleted uranium, transportation costs, escalation rate(s) of
various construction cost components; de-escalation rate(s) of future operating costs (to present
day dollars); volume of tails disposed; revenue/avoided disposal cost from sale of conversion
products (e.g., hydrogen fluoride) or higher assay tails (tail stripping); construction and operations
budget contingencies; allocation of decontamination and decommissioning costs (between USEC
and DOE); and DOE oversight costs.

USEC has developed the depleted uranium tails disposal cost estimate for the ACP based
on a methodology and supporting data contained in a redacted report prepared by DOE's
consultant, LMI2. This redacted report was provided to USEC by DOE3. Using the methodology
and supporting data contained in the redacted LMI report, USEC prepared an analysis of the
estimated depleted uranium disposal costs specific to the ACP. As documented in this analysis,
USEC has developed a unit cost of $4..956-/kg U for processing the ACP depleted uranium at the
DOE's Portsmouth DUE6 Conversion Facility. USEC believes the unit cost of $4.6295/kg U is a
reasonable depleted uranium disposal unit cost for the purposes of ACP decommissioning funding
and should be viewed as the conservative upper bound of the range mentioned. Based on the total
estimated volume of depleted uranium generated over the 30-years of operation and the estimated
cost for disposal, USEC's liability for disposal of depleted uranium is $828.8717.6 million in
20068 dollars. With a 25 percent contingency, this represents a total liability of $41-036.0896.9
million in 20068 dollars for 30-years of operation. Although a total liability is provided, USEC
will incrementally fund the estimated costs associated with disposal of the depleted uranium
inventory as the depleted uranium is generated during ACP operation.

2 LMI Government Consulting, Report DE523T1, "An Analysis of DOE's Cost to Dispose of DUF6," Revision 1, July
2005 [Redacted January 31, 2006].
3 Mr. Larry W. Brown (DOE) letter to Mr. Phil Sewell (USEC), "Conversion and Disposal of Depleted Uranium
Hexafluoride (DUF 6) Generated by USEC at the American Centrifuge Plant in Piketon, Ohio,'.' dated February 10,
2006.
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USEC's total decommissioning liability is the sum of the total plant decommissioning
costs and the tails disposition costs. USEC's total liability for decommissioning the ACP,
including applicable contingencies, is $1,-3-.-274.2 million.

4.0 DECOMMISSIONING FUNDING MECHANISM

USEC presently intends to utilize a surety bond to provide reasonable assurance of
decommissioning funding, pursuant to 10 CFR 70.25(f). Accordingly, USEC provides with this
application model documentation related to the use of the surety method of providing
decommissioning financial assurance.4 However, as described in Section 1.0 of this plan, USEC
may choose to utilize alternate financial assurance funding methods. Upon finalization of the
specific funding instruments to be utilized and at least 90 days prior to the commencement of
enrichment operations, USEC will supplement its application to include the signed, executed
documentation.

As noted above, USEC presently intends to utilize a surety bond to provide financial
assurance for decommissioning. The surety bond will provide an ultimate guarantee that
decommissioning costs will be paid in the event USEC is unable to meet its decommissioning
obligations at the time of decommissioning. A copy of a model surety bond is provided in
Appendix A to this plan. USEC describes below the particular attributes it presently anticipates
including in the surety bond.

With respect to the surety bond, USEC presently anticipates providing for the following
attributes: First, a company that is listed as a qualified surety in the Department of Treasury's
most recent edition of Circular 570 for the State where the surety was signed with an underwriting
limitation greater than or equal to the level of coverage specified in the bond will issue the bond.
Second, the bond will be written for a specified term and will be renewable automatically unless
*the issuer serves notice at least 90 days prior to expiration of intent not to renew. Such notice must
be served upon the NRC, the trustee of the external or standby trust, and USEC. Further, in the
event USEC is unable to provide an acceptable replacement within 30 days of such notice, the full
amount of the bond will be payable automatically, prior to expiration;, without proof of forfeiture.

The surety bond will require that the surety company will deposit any funds paid under its
terms directly into either an external trust or a standby trust. A copy of a model standby trust is
provided as Appendix B to this plan.

4 The model documentation is derived from Appendix A.9 in NUREG-1757 Volume 3, Consolidated NMSS
Decommissioning Guidance Financial Assurance, Recordkeeping, and Timeliness, September 2003. USEC will
consider this model documentation as guidance in preparing and executing funding instruments for the ACP. In the
event USEC ultimately selects another form of decommissioning funding, model documentation from this volume of
NUREG-1757 will also be used as guidance in the preparation of funding instruments.
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Table C3.4 Facility Description Summary

NRC license Numbers and Types (i.e., Part 30, 40, 70, or 72)

- 10 CFR Part 70 - To construct and operate a uranium enrichment facility
Types and Quantities of Materials Authorized Under the Licenses Listed Above

- 300,000 Metric Tons of UF6 (Uranium.Hexafluoride)
Description of How Licensed Materials Are Used

- Uranium is fed to the plant, where it is enriched to the desired 235U assay. The enriched product is
withdrawn and transferred to customer cylinders. The enriched product is shipped to fuel fabricators
for further processing and will ultimately be used to generate electricity in nuclear power plants
around the world. Tails (uranium depleted in 235U isotope) will be stored on-site without undue risk.
Final disposition of depleted material will be determined pending a future evaluation of the number
of existing and potential uses for this material.

Description of Facility, Including Buildings, Rooms, Grounds, and Description of Where
Particular Types of Materials Are Used

- X-3001 and X-3002 Process Buildings - Buildings that house the centrifuge machines and
auxiliary process equipment.
X-3012 Process Support Building - Area that houses the Area Control Room, maintenance shops
and stores, and other support areas.
X-3344 Customer Services Building - Area that houses the equipment necessary to liquid sample
UF6 cylinders.
X-3346 Feed and Customer Ser,'ices Withdrawal Building - Area that house the equipment
necessary to supply U1F6 to the process buildings and equipment necessary to liquid sample UF 6
product-l•indes,- and to withdraw UF6 from the process buildings in its enriched and depleted
concentrations and the equipment to blend and transfer product material into customer cylinders.
This facility utilizes previously existing and refurbished gaseous diffusion plant (GDP)
equipmenian prpr'his UF& material for- shipmernt to customer-s.

- X-3346A Feed and Product Shipping and Receiving Building - Area that houses the equipment
necessary to receive UF6 feed material from previous process manufacturers and to ship UF6
product material to customers, as well as shipping empty feed cylinders.
-~ ~ X 336P~u' n. . il- X 356ProuctandTais withdrawal.Biig ala that houses the equipmc ecesr to

wih*wUF from the procsbulig in its enoiehled and depleted cneeneftratonsX-6002
Boiler Building - A building that houses the equipment necessary to supply Recirculating
Heating Water (RHW) torequisite buildings on the centrifuge plant site.

- X-7725 Recycle/Assembly (R/A) Facility - A large, multiple level building where material and
components are received, components or subassemblies are inspected or tested, and centrifuge
machines are assembled and a statistical amoUnt gas tested. This facility also stores wrecked
contaminated centrifuges and utilizes previously existing and refurbished GDP equipment.

-X 7725C6 Chemical Sto~rage B3uilding A small, singl~e lev'el building where, flammablean
combustible laterials are stored unW needed fOr teentr-ifuge cmn•enet manufacturing

prcss to ensur-e catastr-ophic event-swill not impact the primar-y faceilities that house licensed

X-7726 Centrifuge Training and Test Facility - Initially, the area where material and components
are received; components or subassemblies are inspected and tested; components are assembled
into centrifuge machines; final assembled machines are-is evacuated and leak checked; and
limited repairs are performed to the machine or subassemblies. As the X-7725 R/A fFacility
becomes available, these functions will transfer to the X-7725 facility and X-7726 facility will
also be used for contaminated centrifuge machine select repair operations.
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X-7727H Interplant Transfer Corridor - Area that provides an enclosed, throughway from the X-
7725 or X-7726 facilities to the X-3001 and X-3002 buildings.
X-7746-, S,&,W; X-77-56 and X-745G-2 - Cylinder Storage Yards - Areas that provide UF6
(Feed, Tails, or Product) cylinders (empty or full) and overpack storage; and allows cylinder
handling equipment access.

Quantities.of Materials or Waste Accumulated Before Shipping or Disposal

- See Ttable 3.4 (A) I
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Table C3.4(A) Quantities of Materials or Waste Accumulated Before
Shipping or Disposal

Etimated
Categr De'sceip~tion Qatt

Centrifuges 1,2 Internals: Rotor Assemblies, Motors, Suspensions, and 12,000
Mounts (classified)

Service Modules 2 Structural Components 0
Less than 1 in. Process Piping length (Lft) Includes Tubing 3 0

Piping

1-160 in. Process Piping length (Lft) 449,400271,840
Blowers Feed/Withdrawal Exhaust Blowers 2
Pumps Vacuum P4HPps-(Evacuation/Purge) ; RHW Pumps 246119
Ventilation Ductwork; Miscellaneous- Guh)pe-WISP Ducting (ft3) 4 4-t-83,677

Surfaces Building Floors, Yards, Equipment (ft2) 4 2,795,6422494,81
9

Valves Process Valves and MTVs (excluding Sheetmetal) 7-,24018,631Miscellaneous Valves 6-5-21,385

Process Equipment Feed Ovens, Autoclaves, Cold Boxes -7891

Cranes Ridge Mast (RMC), Bridge, Wall and Jib Cranes; Cylinder 029
_Transporters, Trolleys

Scales Process Weighing Equipment 612
Compressors Process Gas Compressors 4-2-4

Machine Cooling Water HX, Freezer/Sublimers, T-fa~i-Tails 436
Heat Exchangers (HX) Coolers-4  4-636

Chemical Traps (8 banks of 4); Cold Traps, Roughing Filters, 44471
Traps Misc.-ellaneous Traps

Tanks (UF 6) MN*ii•g-,Holdup, Surge, and Dump Tanks 4-53
Upender Trailer Upender (X-7725)(ft3) 3
Cylinders Tails - 48G/48X (14, 10 Ton) 24-,26917,191
Cylinders Teil, -PareitProduct and Feed (2.5 Ton) Gas Test Area (12B) 4-000450

UF6 Portable Carts; Buffer Storage Stands; Mass
Other Equipment Spectrometers; Contaminant Monitors; Miscellaneous 696

Platforms; and Gas Test Center (GTC) Stand Equipme• 69
(V-•4-ve-boxqe4Structures
Centrifuge Transporter -32
Cranes (Process Area - RMC) 5  8
Cranes, Bridge X-7725 5 2
Centrifuge Mobile Equipment 4

Decontamination Centrifuge Dismantling Equipment (6/X-7725 and 68
2/X-7726 Assembly Stands)6

Equipment Cutting Machines 6  2

Degreasers6  2
Decontamination Tanks6  4
Wet Blast Cabinets 6  2
Crusher6  1

Note 1: Amount includes 11,520 operational units plus 480 contaminated spare centrifuges.
Note 2: Centrifuge casings and service module structural steel is not considered waste. These items are to be removed, disassembled,
decontaminated to NRC 'Free Release' criteria, and stored for later disposition.
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Note 3: Piping <1" (assumed to be instrument piping/tubing), ventilation ductwork, and heat exchangers are assumed to not be(* internally contaminated. Therefore, these components can be externally decontaminated and remain as part of the building Baan--eeo
Planta(OP4.
Note 4: Amount of wall area (ft2) not g4ieff-provided, because it is not anticipated to need decontamination at the time of
decommissioning.
Note 5: Equipment re-utilized from operational phase (not new or purchased).
Note 6: Equipment procured (see Table C3.15).
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Deo~onngFudig la fr heAmrianCetrfue lqt roosd g

Service Modules - Piping
(4")

1-2955,60520
Lft

-45' x 34" dia x 5-6
runs

31,80813,572

ingnhAlpna

High AlphaU.2 2,714-,4fa

Service Modules - Piping 25,920 Lft -45' x 2" dia x 1 565 0.2 113 High Alpha
(2") run
Vacuum Pumps 224-80 ea 2L4' x 5' x 42' 46,4800 1.0 46,4800 High Alpha
Chemical Traps 32 ea 8" dia x 4-08' 89442 0.2 18-2-2 High Alpha
Building Headers 12,000 Lft 6" &and 10" dia 6,545 0.2 1,309 High Alpha
Misc.-ellaneous Piping 4-248,000 Lft 1", 2", &and -4" dia -1;0474,189 0.2 838209 High Alpha
Pi ;Tubing 6406,66 Lft 1•" 3, • dia 3f.491.H la
Heat Exchangers 16 ea 4'x 4'x 7 1,792 Low Alpha
HVP Ductwork 624,000 Lft 4' x 3' 72288,000 Low Alpha
Valves (12 K MIV + 6K 618,000 ea 0 7,2,400 1.0 7,2 High Alpha
M iscellaneous) 

f 3H g l hValves, Miscellaneous 640 ea 0.4 ft__256 1.0 256 High Alpha
Carts 30 ea 3'x 5'x 4' 1,800 0.5 900 Low Alpha
X-3012
HVCuctwork 2 1,225 Lft 2' 1' 2,450- LbýVw .A...
X-3344
Autoclaves 12 ea 8.6' dia x 20.7' 14,429 0.2 2,886 High Alpha
Piping (evacuation line to 400 Lft 6" dia 79 0.2 16 High Alpha
X-3346)
WISP System Ducting 300 Lft 6" dia 59 0.1 6 High Alpha
Cylinder Transporter 1 ea 13' x 3' x 3' 117 0.5 59 Low Alpha
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Table 3.5 Number and Dimensions of Facility Components (Total Volume)

Compacted Total
Number of Dimensions of Total Volume Factor Level ofCMOETI. Component .Compacted otniainCOMPONENT Components Compent (ft3) (Volume Cmat

(specify units) Volume (ft3 )) Contamination
'HVAC Ductwork 750 Lft 3' xT2' 4,500 LoW Alpha

X-3346
Feed Area

Electric Feed Ovens I 0-28ea 2218' x 615'x6' -345,7360 0.52 1-t49,88072 . High Alpha
Atteel-•,sCold Boxes 4-8-7 ea 22'x 615' x 6' 143,2-56860 0.52 7,4-282,772 High Alpha
(Including Dump)
Freezer/Sublimers 6ea 48" dia x 144" *VF 2,714 1.0 2,714 High Alpha
Piping (Feed) 474,000 Lft 2416" dia 3,442785 0.2 62-8157 High Alpha
Piigbs-9 T b g Hi... .. tl .. .. .. "dia 43 .A
Valves 625 ea 0.4 ft_ 250 1.0250 High Alpha
WISP System 300 Lft4-ea 6" dia67" diax 78" 5963-7 Owl- 634-9 High AlphaH*g
DuctingFreezef Sublimers ___ _

Cylinder Transporter 3ea 13' x 3' x 3 351 0.5 176 Low AlphaH.VAC Ductwork 3,500 Lft 3Y x 2k 2 • • ow Alpha,
Product/Tails Area

Cold Boxes (Product) 18 ea 22' x 15' x 6' 35,640 0.2 7,128 High Alpha
Piping (Product) 2,000 Lft 6" dia 393 0.2 79 High Alpha
Vacuum Pumps 24 ea 2' x 5' x 2' 480 1.0 480 High Alpha
Cold Boxes (Tails) 26 ea 22' x 15' x 6' 51,480 0.2 10,296 High Alpha
Compressors 4 ea 6' x 5' x 4' *VF 960 1.0 960 High Alpha
Compressor Train Coolers 10 ea 4' dia x 4' *VF 754 1.0 754 High Alpha
Freezer/sublimers 4 ea 48" dia x 144" *VF 1,810 1.0 1,810 High Alpha
Mass Spectrometers 6 ea 2' x 4' x 2' *VF 192 1.0 192 High Alpha
Chemical Traps 816 ea 8" dia x 96" 2-245 0.2 49 High Alpha
Cold Traps 4-15 ea 10" dia x 12'22x--6' 34-"6898 0.2 6-3420 High Alpha
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Table 3.5 Number and Dimensions of Facility Components (Total Volume)

Dimensions ofompacted Total
Number of Dimeons Total Volume Factor Level of

COMPONENT C. Component (t)Voue Compacted
Component (specify units) )(lVolume e 3 ) Contamination•: : ~ ~~Remaining) Voue(t)

Piping (Tails) 4,000 Lft 6" dia 785 0.2 157 High Alpha
Blowers (Vent Exhaust 2 ea 4' x 10' x 4' 320 0.2 64 Low Alpha
Sys)
Roughing Filters 4 ea 3' dia x 4' 113 0.2 23 High Alpha
Mikn ftg-Taks 2-ea 3Ldia ýx-T 99 OA 49 Kg+
Holdup Tanks 2 ea 8' dia x 14' 1,407 0.35 704422 High Alpha
Surge DfufmfsTanks 41 ea 912' dia x 4455' -26,4-5220 0.53 1,407866 High Alpha
Vacuum Pumps 6-8 ea 3'x 3' x 3' 4-62216 1.0 46-2216 High Alpha
Gulper-WISP System 300 Lft 6" dia 59 0.1 6 High Alpha
Ducting
Containment Monitors 5 ea 2' x 3' x 2' 60 0.2 12 Low Alpha
Cylinder Transporter (IP, 2 ea 13' x 3' x 3' 234
1T)
Feed/Tails Area

Hw ,50•5,/0 Lft I 3'x2 I 21,000

0.5 117 Low Alpha

a ~%s's'r>~'s's'r<s'r~w's's~ rsw>'s's'a'ss/as's's's,~ J, r~rzrAs/S,~pxr//s/r/sye/rge'r/rA

C-9

Piping <1"; Tubing 24,000 LftI I"ldia 131
Valves 625 ea 0.4 ft3  250
Common Area

Tails Cylinders 24-,26917,191 139 ft3 2,9-53896-,3-,,5
ea 65-

Tails-Product Parent 4,000444 ea 108.9 ft3  4-048,900352
Cylinders
Gas Test Area Cylinders 6 ea 2.38 ft3  14
(12B)_

High Alpha
1.0 250 | Hg lh

- Hi-gh Alpha

High Alpha

High Alpha

X-XIA"

C-& e ý 1 30-ea 22L*v,6'x*6' 23T760 I I -I-g8I0o~~
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Table 3.5 Number and Dimensions of Facility Components (Total Volume)

Dimensions of Compacted Total

Number of Dm sno Total Volume Factor LeeCOMPONENT ComponentsTCmpnenl(me (Vorum Compacted CotmntonComponents. (specify units) Re (Volume Volume (ft3 )) Contamination
' . ... .. Remaining).

Gein~piesseF s 12-ýe G 6*5A'x4' 4-40.
Co)mpressoffr Tain Copier-S .12 ea 4'd ,4 60-3 3
si'ge n5'dia q-4 0-4 707 H*"I.h.
Du..mp. DFrms 2-ea 26-ft• 2 0-52 26 Hfi

hemioa1-faps ,-0-ef 96" 2-8 4. 6 Hi.h-A
,el".I.. .. 45-ea 10, K ., a35 4.0 -74 H Jpha.
piping .6144 _ __ 4_-74 .-.- 2 Hi,-
G ulpear System D)ucting 300-bft- 6_______ di__59__6

VaC".. Pumps 6ea x 5." 4t0 4-.0 4-2f High Alpha.

Piping <1; Tubi-ng. 24,900-L 1t i -
Valves 625-ea 30 Hi 2g ,g, pha
X-2232C
IPP (3-4epsx2) -75,000 Lft 10" dia 4-194-2,727 0.2 545818 High Alpha
IPP (x4) 10,000 Lft 8." dia 3,491 0.2 '698 High Alpha
•PP (x2) 5,000 Lft 20" dia 1%908 0.2 2,182 High Alpha
X-6002
Boilers 3ea 24'.x 14'x 12' 12,096 0.3 3,629 Low Alpha
Pumps, RHW J3 ea. 4' x 4' x 10' 480 1.0 J 480 [ Low Alpha
X-7725
Buffer Storage 204 ea 5' x 25' x 1.5' 4-503,750 0.34-. 4 ;001,125 Low Alpha
StardsPedestals..

Traps, Gas Test Stand 48ea 8" dia x.968"- 1122 0.8. 4-89 Low Alpha

Vacuum Pumps 74-0 ea 2' x 5' x 2' 1402-0 1.0 200140 Low Alpha
Valves Miscellaneous 120 ea 0.4 ft3  485 1.0 548 Low Alpha
Mass Spectrometers 1 ea 2' x 47 x 2' *VF 32 1.0 32 High Alpha
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Table 3.5 Number and Dimensions of Facility Components (Total Volume)

CompactedDimensions of Total
Number of Dimeons Total Volume Factor Level ofCOMPONENT C (Vo CompactedComponents (specify units) (t * (VolumeComp

Remaining) Volume (ft)
Upenders 3 ea 40' x 5' x 4' 2;400 0.3 720 Low Alpha
Platform, Steel 1 ea 44' x 20' x 20' 17,600 0.2 3,520 Low Alpha
Trillov (MKnnnrnil 19 pn ;' v- V -, 2' 9•'A o 9- AQA.. , •,,

(Valve bexes)Structures
with Platforms

I. .1

Gas Test Stand Equ't (MIV
setsVa4e-,e-es)

64-2 ea 2'x 5' x ' 4-2-60 1.0 4b W W 1
Low Alpha

-7777H

Total Component Volume] 85OO6-O457,91
3,768

59,83576;388

.d. J

Assumptions:
* Centrifuge casings and service module structural steel is not considered waste. These items are to be removed, disassembled, decontaminated to NRC 'Free

Release' criteria, and stored for later disposition. Centrifuge machine internals are considered for waste and accounted for in tTable C3.14.
* Total Component Volume does not include the centrifuge casing, service modules (structure), piping <1", HVAC ductwork, some heat exchangers, and Tails

cylinder component volume in this volumetric calculation; the piping, HVAC ductwork, and heat exchangers are essentially decontaminated to a 'free release'
criteria, and remain in the buildings; the centrifuge casings and service module structure are decontaminated to a 'free release' criteria and are stored for later
disposition. Tails cylinders are considered to be part of the Tails classified waste disposal costs calculated by a different means in tTable C3.19 elsewhere.

" X-7725 Manufacturing areas/items were excluded from the estimate.

6*

S

Highlighted rows repre sent HVACductwCork, and heat exchangers.

Highlighted rows represent Tails cylinders.
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Table
I

C3.5(A) Number and Dimensions of Facility Components (Total Area)

Number of Dimensions of Total Area Level of
Component Components Component /Area
Componeandnt-. Component . (specify units) • (ft2) 1 Contamination

X-3001 and X-3002 416'x 730
Cranes (RMC) 4/Buildin -650' x 2' x 2 rail, 20,800 Low Alpha
Floors 2 Building 303,680 ft 607,360 Low Alpha
X-3012 __240'Ix 201
Maintenance Shop 3 (floors only 100'x 39 11,700 Low Alpha
W)MorkgBefih __________ 35- i5'_ '5'o lh

SmallParts j Misc Varie. 11 Low Alpha

Floors (-60%) 2 1 Buildin 28,950 ft 28,950 Low Alpha

X-3344 __200' k 200'
Scaes 3et :1½C 18 'Low~lh

Cylinder Transport 1 se -200' x-2 rail 167 Low Alpha
Floors j I Buildin 40,000 ft 40.000 Low Alpha
X-3346 488' x 352
Scales -23 e, 1 'x6 4732198 Low Alpha
Cranes 23- eý -1,0200' x 2' x 2 rail, -192,0600 Low Alpha
Cylinder Transport 4 set! -352' x 2 rail 1,173 Low Alpha
Floors 1 Buildin 154,000107,920 ft 154,000107,920 Low Alpha

X-3346A 100' x 19C
G Scales f. e 0' 2' =a}:'"6 4-,600264 LowwAlpha
Floors 1 Buildin 19,000 ft 19,000 Low Alpha

Seflle #L 2-64 bOW-AlPh
Cin~200'* 2'x 2ri 1-600 Lew-Alpha

Fleef S ~36000- 46,000 w-lh

Cylinder Storage Yards
X-75G-2 w- it '245'k~*'5 ' 135:057 Low Alpha
X-745H,(Future lot) 11o6 486' x2,178 1,059,150 Low Alpha

_________ .4-..5a43
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'@ i n Fund... ing Plan fo the American.. "" . • Plant Propos"Dimensions o

Number of Dimenionsof TotalArea Levelof
Componentcomponents Component, /Area (ft2)l Contamination

(specify units) 
C

X-~746E- _______-

X-7746S 1 lo 197' x 163 32,968 Low Alpha
X-7746W 1 1o 796'x 166. 132,543 Low Alpha

_ __ 1 _ _ _ __, •_-27 +4.. ,h

C- 13



D4 missioning Funding Plan for the American Centrifuge Plant 0 Proposed Chan

Table C3.5(A) Number and Dimensions of Facility Components (Total Area) (Cont.)

Dimnson o Total Area Level of
Component C nComponent 2 1

Components(specify uni) 1 (ft2) 1 Contamination

X-2232C 2,500'x 5
Housing 1 Equivalent Are, 12,500 ft 12,500 Low Alpha
X-6002 120' x 160
Fiors ~1Bi~ ~19,200 ft0Nn

X-7725 540' x 820
Scls - et x'$31 LowAlh

Trolley, Monorail 1 e -1,350 Lft x 2' x I rai 2,700 Low Alpha
Cranes, Double-Girder Bridge 35 eý -2-504' x 2.3' x 2 rail. 4,0004,692 Low Alpha
(Trolley) (shared
Cranes, Single-Girder Bridge 2 ez -80' x 1.3' x 2 rails (shared 416 Low Alpha

:Cranisniidgeb (30'abandoned) 7 2 x 2, ra- 7L 7... 100w . .2 Yall 1 . LwA~pha
Cranes;•Wal! (5 abandoned) ____"___g_ ' -50'-i 2"x 2 rail l 4-l0000 Low Alpha
Buffer Storage (-75%) 2 1 lo -208' x 283 45,000 Low.Alpha
South Bldg Floors 1_lo 536'x 272 145,792 Low Alpha
X-772MC _______

X-7726 286'x 84

Cranes (xl Job, xl Monorail, and 4 e, 189 ft 189 Low Alpha
x2 Mini-Monorail)
Floors (multiple levels) I Building 49,500 ft 49,500 Low Alpha
X-7727H _-750'x 3C
Floors I Buildin_ 26,078 ft 26,078 Low Alpha

Total Area 2,795494,64-81

Note 1: Actual areas were determined by AutoCAD and meay-vary somewhat from a given straight area calculation (1 *w).
Note 2: Percentages/Areas listed are realistic probability of floor space needing potential Ddecontamination.
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Highilighted ro~ws represent items/equip~ment to remain in-p'lace and will be decontamiiatied to a 'Free Release' crite~rion.
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Table C3.7 Decontamination or Dismantling of Radioactive Facility Components
.(Productive Work Days)

Group Type Dur Prod Total (wd)
______ Workers (#y) Factor

Supervision Salary 6 5 219 6,570
Engineering Salary 5 5 219 5,475

Salary 3 5 219 3,285
Operations Hourly 21 5 219 22,995
Maintenance Salary 9 5 219 :9,855

Hourly 44 5 219 48,180
Plant Salary 56 5 219 5-47-546,570
Support Hourly 17 5 219 18,615

Support Production Salary 8 5 219 8,760
Support Hourly 134- 5 219 4-204414,235

Total 4-29132 14447,2-5-5540

Assumptions:
" Anticipated duration = 5 y
* Productivity Factor = 219 wd/y = 260 - 41 (Paid Absences)

Anticipated tasks considered (Listed percentages are a relative indicator of the amount of phased
resource effort for each task):
* Erect Decontamination Facility (Minimal comparative effort)
" Decontamination of facilities - Internals (-1.52%)
* Dismantle centrifuge machines; Waste segregation/staging (-54.56%) [46.6 mh/machine]
* Dismantle facilities/components (-176%)
* Tails Cylinder movement/disposition (-5%) [material title transfer DOE/UDS]
" Continued Project and Security Support (-24-2%)
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Table C3.8 Restoration of Contaminated Areas on Facility Grounds
(Productive Work Days)

Our Prod Totali: •Group iType # oa
Workers (#y) Factor (wd)

Supervision Salary 0 2. 219 0
Engineering Salary 0 2 219 0

Ogerations Salary 1 2 219 438
S.Hourly 5 2 219 2,1900

Saaintenance Slary 0 2 219 0
Hourly 0 2. 219 0

m Plant Salary 1 2 219 438
p
t Support Hourly 0 2 219 0
Support Production Salary 0 2 219 0
o Support Hourly 0 2 219 0
n

Total I 7 3,066
* Anticipated duration = 2y
0

0

0

0

0

Productivity Factor = 219 wd/y = 260 - 41 (Paid Absences)
1 person cleans -600 - 900 ft2/d (750 ft2/d used avg value) loose contamination (minimal
amount of loose contamination anticipated)
Shares resource allocation coincident with Decontamination or Dismantling phase effort
Minimal loose contamination and cleanup anticipated
Labor estimate includes non-labor cots for analytical sampling/surveying effortsT

Anticipated tasks considered:
* Decontamination of facilities - external/outside; cylinder
* Perform HIP surveys
* Remove fixed contamination; Scarify cylinder storage yards surfaces
* Collect/dispose of yard debris
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Table C3.9 Final Radiation Survey
(Productive Work Days)

#i Dur Prod Total
Group Type Workers (#y) Factor (wd)

Supervision Salary 0 2.5 219 0
Engineering Salary 1 2.5 219 548

Salary 0 2.5 219 0
Operations Hourly 0 2.5 219 0
Maintenance Salary 0 2.5 219 0

Hourly 1 2.5 219 548
Plant Salary 3 2.5 219 1,641
Support Hourly 1 2.5 219 548

Support Production Salary 0 2.5 219 0
Support Hourly 0 2.5 219 0

Total 6 3,285

Assumptions:
* Anticipated duration = 2.5y
* Productivity Factor = 219 wd/y = 260 - 41 (Paid Absences)
* Work period occurs coincident with the last 2.5 years of the D&D phase.
* Labor estimate includes non-labor costs for analytical sampling/surveying efforts.

Anticipated tasks considered:
* Develop/implement survey plans
* Collect/analyze data
* Perform confirmatory surveys
* Develop final survey report

* Terminate license

C-19



.missioning Funding Plan for the American Centrifuge Plant Proposed Cis'
*rnissioning Funding Plan for the American Centrifuge Plant Proposed C

Table C3.11 Total Work Days by Labor Category

Labor Labor Labor Labor Labor ''Labor Labor Labor Total
Task Category Category Category Category Category Category Category Category Phase

Supervision Eng. Operations Operations Maint. Maint. Support (S Support Labor
(S) ()) (H) (S) - (H) (H)

Planning and Preparation 657 1,752 438 438 876 0 438 3,285 7,884
Decontamination and/or
Dismantling of Radioactive
Facility Components 6,570 5,475 3,285 22,995 9,855 48,180 15,330 32,850 144,540
Restoration of Contaminated
Areas of Facility Grounds 0 0 438 2,190 0 0 438 0 3,066
Final Radiation Survey 0 548 0 0 0 548 1,641 548 3,285
Site Stabilization and Long-Term
Surveillance 0 1,314 1,314 1,314 0 2,628 0 0 6,570
Total 7,227 9,089 5,475 26,937 10,731 51,356 17,847 36,683 165,345

Assumptions:
* Individual tables describe other assumptions; this table is a summation of previous table information categorized by Salary or Hourly per phase.
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Table C3.14 Packaging, Shipping, and Disposal of Radioactive Wastes

W [A] Disposal [B] Number [C] [El Total
Waste Type Volume ( of Container Container ( or Unclassified Waste1: Misc otal (ftiftDispoal/Cost

# Centrifuges Volume Disposal Costs1: Misc Total

Compacted Equ't
Solid Waste 76,388 850 90 $44.20 $3,381,300
2: Liquid Waste 12,000 295 55 $73.10 $1,186,048

Total [ $4,567,348

Assumptions:
* Unclassified, Low-Level Contaminated waste; Liquid waste from machine disassembly
* [A1] = Total Compacted Volume (Table C3.5); [A2] = # centrifuges (Installed plus Spares) (Table C3.4a)
* [B'1] = A'/C'; [B2] = A2*5.4 qt/machine/220 qtlbarrel; [Cl] = B-25 boxes volume = 90 ft3;

[C2] = 55 gal/barrel "
* [D1] = Unit Cost' = $44.20/ft3 = $30.08 (Current disposal and transportation cost - Energy Solutions, Clive, UT

[1,791 miles one way trip and Brokerage Costs]) + $13.34/ft 3 (Labor costs - Handling, Waste Engineering,
Radiological Waste NDA Characterization, and HP Support) + $0.78/ft3 (Rad Characterization Equipment); [D ]

= Unit Cost 2 
= $73.10 = $70.00/gal (incineration and disposal @ Diversified Scientific Services Inc. {DSSI},

Oak Ridge, TN) + $0.95/gal (Transportation and Brokerage cost [350 miles one way trip to DSSI]) + $2.15/gal
(Labor costs - Handling, Sampling, Lab Analyses) [$2008]

S[El] = B'C'D'; [E2 ] = B2C 2D 2 '

* Unclassified Waste Disposal Prorated Ratio [only used in computation for contractor profitability] = amount ol
waste cost that is directly associated with waste disposal and not subject to contractor profit: '(Current disposa.
and transportation cost)/(Total compacted solid waste cost) = 0.68; 2 (incineration and disposal cost 4l

transportation cost)/(Total liquid waste cost) = 0.97
* Unit cost information is based upon current design information and cost information from United States,

Enrichment Corporation gaseous diffusion operations, specifically Gas Centrifuge Enrichment Plant cleanup.

[M] Total.
[F] # of [G] Factor []Nme[J[KUht ClassifiedWaste Type of Containers Containers Cost

Centrifuges (B-25/ma) Volume ($/ft3) Disposal
Costs

3: Classified Waste 12,000 1.6 19,200 90 $33.02 $ 57,058,560

Total 19,200 I $ 57,058,560
Grand Total I $ 61,625,908
Grand Total $ 61.6M
(Rounded), T

Assumptions:
• Classified, Low-Level Contaminated Waste
* [G] - historical event = 1.6 B-25 boxes/machine
• [H] = number of B-25 boxes = FG
* [J] = B-25 boxes volume = 90 ft3

* [K] = Unit Cost = $32.02/ft3 = $14.51/ft3 (Current DOE classified disposal cost - NTS, NV) + $4.39/ft3 '
(Transportation [2,136 miles one way trip and Brokerage Costs) + $13.34/ft3 (Labor costs - Handling, Waste
Engineering, Radiological NDA Waste Characterization, and HP Support) + $0.78/ft3 (Rad Characterization
Equipment) [$2008]

* [M] = HJK
* B-25 boxes contain volume gaps, which are filled to capacity from scarified yard materials/debris.
* Classified Waste Disposal Prorated Ratio [only used in computation for contractor profitability] = amount of

waste cost that is directly associated with waste disposal and not subject to contractor profit: (Current DOE
Disposal cost + Transportation cost)/(Total Classified waste cost) = 0.57

* Unit cost information is based upon current design information and cost information from United States
Enrichment Corporation gaseous diffusion operations, specifically Gas Centrifuge Enrichment Plant cleanup.
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Table C3.15 Equipment/Supply Costs

': [C]

[A] [B]1 TotalEquipmenit/Supplies [] B oa
Eqimn/Sple Quantity Unit Cost Equ't/Supply

•_.____•_"_ Cost
Centrifuge Dismantling
Equipment1  8 $27,946 $223,568
Cutting Machines 2  2 $27,946 $55,892
Degreasers 3  2 $16,768 $33,536
Decontamination Tanks4  4 $27,946 $111,784
Blast Cabinets 5  2 $27,946 $55,892
E Crushers6  1 $279,461 $279,461
Negative Air Machines7  2 $14,532 $29,064
B-25 Containers8 20,050 $938 $18,806,900
55 •gallon Barrels 9  295 $74 $21,830

TOTALS $19,617,927
TOTAL (Rounded) $19.6M

Note 1: Specialized tooling and lift fixtures for handling various machine components. Estimate based on
in-house design and fabrication.

Note 2: 10" heavy-duty metal band saws, floor mounted, for cutting long parts into manageable size.
Estimate cost includes electrical hook-up and anchoring.

Note 3: All electric pressure cleaner for removing residue from the machines. Estimated cost includes
electrical hook-up and anchoring.

Note 4: Geometrically safe stainless steel holding tanks for supporting the cleaning operation. Cost
includes tank supports, suction pumps, associated valves and piping.

Note 5: Booth enclosures to support the degreasing operation.
Note 6: Heavy-duty metal hydraulic crusher for volume reduction, surface mounted. Estimated cost

includes associated components, utility hook-ups, and anchoring.
Note 7: Heavy-duty air filtration device to maintain negative air differential and filtration between ani

enclosure and atmosphere.
Note 8: Approved metal containers for storage/shipment of dismantled machine and machine components.

Quantity is sum of B-25 containers from Table C3.14 (850 + 19,200 = 20,050).
Note 9: Barrels for the capturing of dismantled machine and machine component fluids from Table C3.14

(295).

Assumptions:
" [C] = AB
" Unit costs are derived utilizing industrial standard equipment and Department of Energy Gas Centrifuge

Enrichment Plant cleanout project experience.
" Unit costs increased by Inflation Index = CY2005 (3.2%) * CY2006 (3.2%) * CY2007 (2.7%) *

CY2008 (2.2%) [Ref. A]; except B-25 containers and 55 gallon barrels, which are listed in actual
$CY08 in lieu of 2004 indexed to 2008 dollars.
[Ref A] = Implicit Price Deflator of the Gross Domestic Product for 2005 (1.032), 2006 (1.032), 2007
(1.027) or Administration (Council of economic Advisors Forecast Inflation) for 2008 (1.022) as
amended by the GDP price index on June 6, 2007.
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Table C3.16 Laboratory Costs

•Routine• Freq incident'# Worke # Yeare Recall Freq ncen Sample Unit Cosi
Phase Activity # Wmrker-#mYea (samples/y) rq Freq Total Cost

- (samples/y Factor ($
Planning and

1 Preparation 36 1 4 0.2 2 6.2 115 $25,668

Decontamination or
2 Dismantling 132 5 12 0.6 6 18.6 115 $1,411,740

Restoration of
3 Contaminated Areas 7 2 12 0.6 4 16.6 115 $26,726

Final Radiation Survey
4 6 2.5 12 0.6 4 16.6 115 $28,635

Long Term
5 Surveillance 5 6 4 0.2 2 6.2 115 $21,390

TOTALS 186 $1,514,159

TOTAL (Rounded) $1.5M

Assumptions:
" The utilization of the 'on-site' laboratory facility is anticipated; therefore, there are no associated transportation costs included in the derivation of the

Unit Cost.
" Routine frequency is the anticipated number of samples per individual per year (see Table 4.7-3 of the License Application).
" Recall Frequency assumes 5 percent recall rate; Recall = an individual sample submitted when analysis results exceed a predetermined urinalysis

program action level (see Table 4.7-3 of the ACP License Application).
* Incident Frequency assumes two samples submitted for each incident; Incident = a special sample submitted for analysis due to an incident (for

example, a personnel contamination event or an airborne release of radioactive material event occurs).
* Sample factor = routine freq. % + Recall % + Incident %; Total cost = (# worker/phase) * (# yr) * Sample Factor * Unit Cost.
* # samples =(# worker/phase) * (Routine freq % + Recall % + Incident %)* # yr
* Analytical Unit Cost = $115/sample [Amount based for uranium isotopic analysis by alpha spectrometry and includes analysis performance, labor, and

cost of materials plus overheads] ($CY08).
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Table C3.17 Miscellaneous Costs

Other Direct Costs

Cojst Itm. Totaltcost
Miscellaneous
Material for DeCon'

$2,945,500

Total $2,945,500
Total (Rounded) $2.9M

Note 1: Estimate based upon percentage of
Decommissioning Cost subtotal (1.5% * Total
Other Costs) (values from Table C3.18) [0.015
• (Total Other Indirect Costs)].

Other Indirect Costs

t-Cost Item TtlCs

NRC Staff Review
and Approval DP 2 $90,000

License Fees 3 $24,556,260
DOE Lease $12,089,700
Business Ins $ 1,922,069

Total $38,658,029

Total (Rounded) $38.7M

Note 2: Estimate based upon review and
approval for Decommissioning Plan (DP).
Inflation Index = CY2005 (3.2%) * CY2006
(3.2%) * CY2007 (2.7%) * CY2008
(2.2%)[Ref. A].
Note 3: Estimate based upon NRC Annual
Operational Fees for plant.
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Table C3.18 Total Decommissioning Costs

Ref Task' Costs Percentagee
__ _ __J$ ($2008, M

D3.13 Planning and Preparation $ 3.5 1%

Decontamination and/or Dismantling
D3.13 of Radioactive Facility Components $ 51.-' 20%

Restoration of Contaminated Areas on
D3.13 Facility Grounds $ 0. 1%
D3.13 Final Radiation Survey $ 1.( 1%

Site Stabilization and Long-Term
D3.13 Surveillance $ 3.( 1%
CS-3-6 Indirect Services $71.S 28%

Packaging, Shipping, and Waste
C3.14 Disposal Costs $61.( 24%
C3.15 Equipment/Supply Costs $19. 8%
C3.16 Laboratory Costs $ 1. 1%
C3.17 Other Direct Costs $ 2.ý 1%
C3.17 Other Indirect Costs $ 38. 15%

.f luhtat~i11 I.i 1 Nl "/

G&A 2 $ is.4ý
Contractor Profit3  $ 29_.
Contingency 4  $ 75.'

Total Labor & Materials Cost $377..%
Tails Disposal Cost $ 717.A
Tails Contingency5  $179.z

Total Tails Disposal Cost $896.!

Total Decommissioning Cost
Estimate (Including Tails Disposal) $1,274,

Note 1: Subtotal includes labor/materials overhead allocations costs.
Note 2: General and Administrative (G&A) cost assumed to be 6% based upon current company's experience.
Note 3: Contractor Profit assumed to be 15% of the subtotal plus G&A minus other indirect costs ([excluding
insurance] minus the outside services portion of the Packaging, Shipping, and Waste Disposal Costs (15% *[256.5 +
15.4 - 36.7- 36.1] = $29.9M).
Note 4: Contingency assumed to be 25% on subtotal plus G&A and contractor profit.
Note 5: Contingency assumed to be 25% on Tails Disposal cost.
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Table C3.18A Total Incremental Decommissioning Costs

- Tails•, - . .... Tota l. "+
Total Facilit3 Toal Contractor • Total Labor Disposal Total Tails Total I talCalendarT Machine G&A PContigency aTails Di a C3ncrement

YCost D .i sposalf( Decommissioning CostYear Disposal (15%) Materials Contingency
_________ _______ _ __Cost_____- __ Cost ___ -

2007 $176.1 - $10.6 $17.0 $50.9 $254.6 $254.6
2008 $176.1 - $10.6 $17.0 $50.9 $254.6 $254.6
2009 $176.1 - $10.6 $17.0 $50.9 $254.6 - $254.6
2010 $176.1 $4.7 $10.8 $17.8 $52.4 $261.8 $1.7 $0.4 $2.1 $263.9
2011 $176.1 $29.8 $12.4 $21.8 $60.0 $300.1 $10.8 $2.7 $13.5 $313.6
2012 $176.1 $62.0 $14.3 $26.9 $69.8 $349.1 $22.5 $5.6 $28.1 $377.2
2013 $176.1 $77.2 $15.2 $29.3 $74.5 $372.3 $28.0 $7.0 $35.0 $407.3

2014-2037 $176.1 $80.5 $15.4 $29.9 $75.5 $377.3 $654.6 $163.7 $818.2 $1,195.3
Total I $377.3 $717.6 $179.4 $896.9 $1,274.2

Note: Values are in $2008, Million

Assumptions:
* Operational (license) life = 30 years (from 2007 - 2037); 365 days/yr; 24 hr/day; License Receipt = 04/13/2007
* Facility Cost = Total Labor (Planning and Preparation) [D3.13] + Decommissioning and/or Dismantling of Radioactive Facility Components [D3.13] + Restoration o1

Contaminated Areas on Facility Grounds [D3.13] + Final Radiation Survey [D3.13] + Site Stabilization and Long-term Surveillance [D3.13] + Indirect Services [C3.18-
+ Equipment/Supply {not associated with Machine Disposal; i.e., total minus B-25 boxes and 55 gallon drums) [C3.15] + Laboratory [C3.16] + Miscellaneous Direcl
[C3.17] + Indirect Costs [C3.17] { Conservatively assumed to be constant during construction period and needed upon license receipt. I

* Total Machine Disposal Cost = Incremental machine installation captured from Table C3.19A
* Total Labor and Material Cost (Calculated the same as Table C3.18) = Total Facility Cost + Total Machine Disposal Cost + G&A + Contractor Profit + Contingency

The last value under years 2014-2037 is the anticipated Total Labor and Materials Cost including G&A, Contractor Profit, and Contingency. The Total is not the sum o1
the column, it is based upon the facilities and machine disposal cost, which is at full load by the year 2011.

* Total Tails Disposal Cost = Incremental Tails disposal cost captured from Table C3.19 + 25% Contingency.
• Total Incremental Decommissioning Cost (during initial construction period) by year = sums across Total Labor and Materials Cost + Total Tails Disposal Cost. The

Total Incremental Decommissioning Cost is not the sum of the columns.
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Table C3.19 Estimated Volume of Annual Depleted Uranium Generated

[R] [S] [IQ
DUF 6 Generated DUF6  [T] Tails DisposalV]Calendar Year # DU Generated # Tails

Machines [1,000 MT] Accumulated Cost.M i[n1,000 MT] [ 1,000 MT][ Cylinders

2007 0 0.0 0.0 0.0 0
2008 0 0.0 0.0 0.0 0
2009 0 0.0 0.0 0.0 0

201.0 699 0.5 0.5 0.3 $1.7 41
2011 4,450 3.2 3.7 2.2 $10.8 259
2012 9,240 6.7 10.5 4.6 $22.5 540
2013 11,520 8.4 18.9 5.7 $28.0 672

2014-2037 11,520 195.6 214.4 132.2 $654.6 15,679
Total 214.4 1> -. 145.0 $717.6 17,191

Assumptions:
" No Lead Cascade contribution considered for production/operation/cost
" Q = # machines - based upon Machine Build Schedule (Revision 6, dated 03/24/2008)
" Operational (license) life = 30 years (from 2007 - 2037); continuous operation; License Receipt = 04/13/2007
* Tails Output during Operation (@ 3,828 MTSWU/yr) = 2,108 lbs UF6/hr
" Weight Conversion Factor (WCF) = 0.45359 kg/lb; Tails Material Conversion Factor = 0.30668 kg/lb UF 6; Tails Purity (TP) = 0.67612 gU/g; based upon

Tails Assay of 0.30 wt.%. U235

" U disposal cost = $4.95/kg U ($2008)
" R=T/0.67612
* U=T * (U Disposal Cost)
" 27,500 lbs UF6 48G fill limit
" V=R * 1M/0.45359/27,500
" -17,191 Tails cylinders generated plus - 444 product and feed cylinders for managing working inventory @ End of Life
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Table C3.19A Estimated Incremental Machine Disposal Cost

[Q] [R2] [S2] Incremental Machine
Calendar Year. Estimated#.Machines Machine Ratio Disposal'Cost

_ ._ __#_Machines_ __DisposalCost [$, 2008]Co"
2007 0 $80.5 0.0
2008 0 $80.5 0.0
2009 0 $80.5 0.0 -
2010 699 $80.5 0.06 $4.7
2011 4,450 $80.5 0.37 $29.8
2012 9,240 $80.5 0.77 $62.0
2013 11,520 $80.5 0.96 $77.2

2014-2037 12,000 $80.5 1.00 $80.5
Total , $80.5"1.00 [ $80.5

Assumptions:
* Operational (license) life = 30 years (from 2007 - 2037); 365 days/yr; 24 hr/day; License Receipt 04/13/2007
" Calendar year and Q = # Machines; consistent with Table C3.19; The difference in total number of machines is the estimated number of spares needed, which

in the Tails computation, do not generate inventory from Table C3.19.
* R2 = sum of Total Classified and Unclassified Waste Disposal Cost from Table C3.14 plus the cost of the B-25 containers and 55-gallon barrels from Table

C3.15 ($61.6M + $18.9M = $80.5M} [Assumed to be a fixed cost over the initial construction period].
* S2 = machine ratio (incremental installation over construction period) = Q/Total # Machines.
* U2 R 2 * S2

C-29



Environmental Report for the American Centrifuge Plant Proposed Change

• 1-7



Environmental Report for the American Centrifuge Plant Proposed Change

14II

+F

K

_____ _____ _ 00

2

L 7

U

/

II
Ii

I

K-

Figure 1.0.1-2 U.S. Department of Energy Reservation
in Piketon, Ohio
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" Transportation of gas centrifuges and centrifuge components to Piketon

" Installation and startup of the ACP

" Operation of the ACP

- Repair and maintenance of the ACP

" Decontamination and decommissioning

2.1.2.1 Plant Layout

The ACP is comprised of various buildings and areas that house systems and equipment
necessary to support the uranium enrichment process. A diagram of the plant layout is presented
in Figure 4.1.3-1. The buildings directly involved in the enrichment process are the X-3001, X-
3002, X-3003, and X-3004 Process Buildings; X-2232C Interconnecting Process Piping; X-3012
and X-3034 Process Support Buildings; X-3344 Customer Services Building; X-3346 Feed and
Withdrawal Customer- Services Building; X-3346A Feed and Product Shipping and Receiving
Building, and X 3356 and X-3366 Product and Tails Withdrawal Buildings. Other buildings and
areas, that provide direct support functions to the enrichment process are the X-7725
Recycle/Assembly Facility; X-7725A Waste Accountability Facility; X-7725C Chemical Storage
Building; X-7726 Centrifuge Training and Test Facility; X-7727H Interplant Transfer Corridor;
X-745G-2 Cylinder Storage Yard; X-745H Cylinder Storage Yard; X 77568 Cylinder- Storage
Yai-d- and X-7746N, X-7746S, X-7746E, X-7746W Cylinder Storage Yards (Table 2.1.2.1-1),
and the GDP X-6619 Sewage Treatment Plant (STP). Table 2.1.2.1-2 lists facilities to be
constructed. These buildings/facilities and areas are where licensed material and hazardous
material can be found and are considered to be the primary facilities in their functional support of
the uranium enrichment process. Descriptions of the primary facilities used to support a 3.8
million SWU facility and their functions are provided in Section 1.1 of the license application
and in Section 2.2 of the Integrated Safety Analysis (ISA) Summary for the American Centrifuge
Plant.

2-5



Environmental Report for the American Centrifuge Plant Proposed Change

Table 2.1.2.1-1 American Centrifuge Plant Cylinder Yards

American Centrifuge Plant Clinder Yards

-Nmber Cylinder Yard _esignajio Size
X-745H Cylinder Storage Yard 1,060,000 ft2

X-745G-2 (existing) Cylinder Storage Yard 135,000 ft2

X-7756S Cylinder Storage Yard 14,000-Wft

X-7766S Cylinder Storage Yard 14,000 ft2

X-7746N Cylinder Storage Yard 136,000 ft2

X-7746S Cylinder Storage Yard 57,0003+,Q0 ft2

X-7746E Cylinder Storage Yard 75,000 ft2

X-7746W Cylinder Storage Yard 132,000 ft2

Total 1,609, 1599,00 ftz

Table 2.1.2.1-2 American Centrifuge Plant Facilities to be Constructed

N30~r Proe s g Sizeiling 04,00 ft
X-3003' Process Building 304,000 ft'
X-3004' Process Building 304,000 ft2
X-2232C' Interconnecting Process Piping 32,000 L ft

for X-3003, X-3004, and X-3366
X-3034' Process Support Building 48,000 ft2

X-3044 Customer Services Building 42,500 ft2

X-3346A Feed and Product Shipping and 22,800 ft2

Receiving Building
X-3356 Pr-,duet and Tails Withdr.awal 42,3OOft

___ & *ild iftg _ _

X-3366' Product and Tails Withdrawal 42,300 ft2

Building
X-7725C Chemical Storage Building 15,000 ft2

X-7727H' Interplant Transfer Corridor
extension 26,000 ft2

X-745H Cylinder Storage Yard 1,060,000 ftz

X-7766S__Cylinder Storage Yard 14,000
X-77-568 Cylinder Storage Yard 14,000 ft2
X-7746S Cylinder Storage Yard 143,000 ft2

X-7746N Cylinder Storage Yard 175,000 ft2

X-7746S Cylinder Storage Yard 573,000 ft2

X74WCylinder Storage Yard 132,000 ft2

Total New Facility
Construction 2,278268,600400 ft2
lFacilities required for 7.6 million SWU capacity plant.
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produce the required vacuum between the rotor and the casing. A purge vacuum (PV) system
maintains a suitably low pressure for efficient operation of the diffusion pumps. The output of
the diffusion pumps discharges to the PV system. Any UF6 and light gases that may escape from
the rotor and any light gases entering the vacuum system due to in-leakage are removed. The
main sources of gases to be removed are air in-leakage; hydrogen fluoride (BF) that originates
from the cascade feed and from the reaction of UF 6 and moisture from air in-leakage; UF6
leakage into the centrifuge-casing vacuum; and residual inert gas.

The evacuation vacuum (EV) pump system, which interfaces with the PV system at the
diffusion pump and at the chemical traps, shares with the PV system the chemical traps, the
exhaust gas analyzer, and the building vent piping to the outside environment. A manual
interlock prevents the centrifuge from being valved into the EV and PV systems simultaneously.
The purpose of the EV system is to reduce the casing pressure of newly installed or replacement
centrifuges from atmospheric pressure to a sufficiently low value that ensures the centrifuge
casing can be connected to the PV system without upsetting PV system operation. The EV
system also evacuates the service module process headers.

The PV and EV systems are monitored to ensure proper operation of chemical traps to
minimize potential releases of radionuclides. The EV system has the capability to bypass the
chemical traps during initial start-up and to pump down service modules, piping, and new
machines prior to gas introduction (see Figure 2.1.2.2-3).

The machine cooling water (MCW) system services the EV and PV pumps by providing
cooling water. This system contains circulating water pumps, filter, heat exchanger, an
expansion tank, and a piping tie-in to the chemical feed, deionizer, and sanitary water systems
(see Figure 2.1.2.2-4). Water treatment chemicals are used to maintain cooling water chemistry.
An alarm system is used to monitor water levels and makeup.

The centrifuges and PV/EV vacuum pumps are cooled by a closed-loop MCW system to
minimize the amount of water potentially contaminated by uranium. There is no routine
blowdown from the MCW system. Waste heat from the MCW system is discharged via heat
exchangers to the Tower Water Cooling (TWC) system, which is cooled by a single cooling
tower. Waste heat from the cold trap refrigeration systems in the X-3346 and X 335 -buildings
is also discharged to the TWC system. Currently, the TWC discharges its blowdown to the GDP
Recirculating Cooling Water (RCW) system under a service agreement, which in turn discharges
its blowdown directly to the Scioto River via an underground pipeline (National Pollutant
Discharge Elimination System [NPDES] Outfall 004). The RCW system does not provide any
treatment of the TWC blowdown; it simply provides a convenient pathway to a suitable
permitted, discharge point. At some point in the future, the TWC blowdown will likely be
modified to bypass the RCW system and discharge directly to the RCW discharge pipeline.
There should be no licensed material in the TWC blowdown.

In the interim, the GDP RCW system has ample capacity to accept the TWC effluent
without either physical modification or adjustment to its discharge limits. Discharges from the
RCW System are monitored by an automated sampler, which collects a weekly composite
sample of the. liquid effluent for radiological analysis as well as sample(s) for NPDES-mandated
analyses. This data is available to the ACP as assurance that no unanticipated discharge of
licensed material has occurred.

2-8



Environmental Report for the American Centrifuge Plant Proposed Change

concluded that while both sites are suitable on the basis of environmental, socioeconomic and
regulatory factors, selection of PGDP would result in somewhat greater environmental impacts,
due primarily to the need for construction of all new buildings, and the attendant excavation and
land disturbance. In addition, seismic factors at PGDP would increase the cost of construction
and could make the engineering and NRC licensing effort more complex.

The financial analysis considered construction and capital costs, startup and operating
costs and scheduling consideration. The results of that analysis demonstrated that the
Portsmouth siting alternative produced a significant cost advantage over siting at PGDP.

The qualitative analysis considered the advantages and disadvantages of both sites with
respect to, among other things, ability to achieve cost and schedule targets, ability to achieve
incentives legislation, local, state and federal relations and community acceptance. Based upon
this analysis, USEC concluded that the Portsmouth siting alternative offered the advantage of
being able to utilize existing facilities, provided a schedule advantage that would benefit USEC's
market position, and provided lower uncertainties associated with seismic considerations, which
would reduce, among other things, engineering effort.

Based on the above analysis, USEC concluded that siting at Portsmouth was the preferred
alternative.

In addition, it should be noted that in connection with the previously-planned AVLIS
facility, USEC conducted a site selection screening process which, although not completed, also
had identified PORTS as one of a number of acceptable sites for that facility. Furthermore, it
should also be noted that most recently the site selection process for Louisiana Energy Services'
proposed National Enrichment Facility included PORTS as one of six sites that passed their
screening process and was considered in detail in choosing their preferred site. (NEF 2004)

Design Alternatives

During the detailed design and engineering process of construction, infrastructure
modification, manufacturing,. and test operations for the facilities within the scope of this ER, the
design for these elements are reviewed for compliance with regulatory standards, and for
opportunities to minimize the quantity and reduce the toxicity of any releases, emissions,
effluents or wastes generated from the construction, operation, maintenance or decommissioning
of the facilities and for minimization of the quantity and. toxicity of the materials used and wastes
generated.

An example of this design and. engineering review process to reduce environmental
impacts of the ACP is the refrigeration and cooling requirements for the X-3344 Customer
Services Building and the X-3346 Feed and Withdrawal Tails and Product Withdrawal Building.
The proposed primary refrigeration system for the facilities is FC-84, a perfluorocarbon brine
heat transfer system, which replaces the R- 11, hydrochlorofluorocarbons (HCFCs), used in the
original GCEP design. The proposed heat transfer brine product for the primary refrigeration
system under consideration is hydrogen free and chemically stable over the required operating
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URER3.4.2-1 RI

Figure 3.4.2-1 Ponds and Lagoons on the U.S. Department of Energy Reservation
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Figure 3.4.3-1 Elevations of Roadways
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3.9 Visual/Scenic Resources

The dominant view shed in the vicinity of the DOE reservation consists of support
facilities, transmission lines, open and forested buffer areas, marginal farmland, limited
residential areas, and densely forested hills.

The DOE reservation consists mainly of a 1,497 ha (3,700 acre) fully developed
industrial area. The majority of the industrial area is centrally located within a fenced 223 ha
(550 acre) Controlled Access Area. Within this area are approximately 190 facilities as well as
utility structures, water towers, and auxiliary facilities that support site activities. A second,
large developed and fenced area covering about 81 ha (200 acres) contains the facilities built in
the early 1980s for the GCEP. The grounds are maintained as lawns, and support various species
of grasses and herbaceous dicotsdi-vts. These facilities are generally not visible off the DOE
reservation because views are limited by rolling terrain and heavy forests and vegetation.
Photographs of the GCEP facilities that will be utilized for the ACP are shown in Figures 3.9-1
through 3.9-6.

The developed areas and utility corridors (i.e. transmission lines and support facilities) of
the DOE reservation are consistent with a Visual Resources Management (VRM) Class IV
designation. The remainder of the DOE reservation is consistent with VRM Class III or IV.

There are no existing state nature preserves or scenic rivers in the area.

Figure 3.9-1 View of the X-7725 and X-7727H Facilities
[Looking East]
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located on ground leased to United States Enrichment Corporation and subleased to USEC on the
PGDP DOE reservation. The DOE reservation in Paducah currently and historically has been
used for industrial purposes, specifically, since the mid-1950s, for uranium enrichment and
related activities. The PGDP DOE reservation offers two suitable locations for the project. A
suitable location has been identified in the northeast comer of the PGDP DOE reservation. The
other necessary support facilities (power, sewage, air, and cooling water) are already available
on-site.

Because no existing facilities could be refurbished to suit the proposed ACP and future
expansion, significant construction activities would be required in large "green" areas (e.g.,
suitable, uncontaminated) of the PGDP DOE reservation. Use of these areas for the ACP would
likely restrict future long-term land uses to commercial and industrial purposes. While the ACP
would be consistent with historical uranium enrichment operations on the PGDP DOE
reservation, the land areas used for the ACP would be impacted due to the significant
construction activities, effectively eliminating any future residential or recreational use. The
areas designated for construction would not be candidates for release as farmland because the
soils are of the Henry complex, a non-prime type of farmland soil.

4.1.3 Proposed Action

The DOE reservation in Piketon currently and historically has been used for industrial
purposes, specifically,. since the mid-1950s, for uranium enrichment and related activities.
Ground in proximity to the X-3001 and X-3002 buildings would be disturbed for building
construction of two additional process buildings and associated support structures to support the
7.6 million SWU capacity (e.g., above-ground storage tanks, etc.) withdrawal, product sampling
and transfer facilities, interplant process piping, and cylinder storage yards are included in the
Proposed Action. Existing structures (e.g., X-3001, X-3002, X-2232C, X-7726, X-7727H,
X-3012, and X-3346 buildings/facilities) would be refurbished to accommodate ACP operations
to support 3.8 million SWU capacity. Proposed changes made to existing facilities and new
construction will be conducted on land already used for industrial purposes. and which contains
non-contaminated soils of the Urban Land-Omulga complex, a non-prime farmland soil.
Proposed structures will be consistent within the existing DOE reservation and are not
anticipated to alter the future land use of the site, which is commercial and industrial use.
Building visual characteristics will be consistent with their surroundings; therefore, minimal
impacts to land use would occur only during the construction phase of the project.

The ACP is comprised of various buildings and areas that house systems and equipment
necessary to support the American Centrifuge uranium enrichment process. The ACP layout is
depicted in Figures 4.1.3-1 and 4.1.3-2. The primary facilities directly involved in the
enrichment process are the X-3001, X-3002, X-3003, and X-3004 Process Buildings; X-3012
and X-3034-3-34 Process Support Buildings; X-3344 Customer, Services Building; X-3346 Feed
and Withdrawal Custwmer Servyices Buildings; X-3346A Feed and Product Shipping and
Receiving Building; X 3356 and X-3366 Product and Tails Withdrawal Buildings and X-2232C
Interconnecting Process Piping. Other buildings and areas that provide direct support functions
to the enrichment process are the X-7725 Recycle/Assembly Facility; X-7725A Waste
Accountability Facility; X-7725C Chemical Storage Building; X-7726 Centrifuge Training and
Test Facility; X-7727H Interplant Transfer Corridor extension to the X-3003, X-745G-2
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Cylinder Storage Yard; X-745H Cylinder Storage Yard; X 7756S Cylinder- Storage Yard; and X-
7746N, X-7746S, X-7746E, and X-7746W Cylinder Storage Yards. These buildings and areas
are where licensed material and hazardous material can be found and are considered to be the
primary facilities in their functional support of the American Centrifuge uranium enrichment
process.

In addition to the primary facilities, there are a number of secondary buildings/facilities
and areas that provide indirect support to the ACP enrichment process. No special nuclear
material, natural uranium, depleted uranium, or other hazardous radiological materials are found
in these buildings/facilities and areas. The support buildings include various electrical utilities,
fire protection, sewage treatment, water treatment, hot water production, compressed air, and
others. However, some of the utilities and support services are procured from existing on-
reservation services and utilities. Utilities procured by the ACP include high voltage electrical
power, firewater, sanitary water, sanitary sewer, communications, and non-potable cooling
water. Support services procured by the ACP include emergency response, training,
maintenance, environmental management, and administrative support. The procured utilities and
services are provided through existing buildings and services. The significant non-procured
service support buildings are depicted in Figures 4.1.3-1 and 4.1.3-2.

X-112 Data Processing Building

The X- 112 Data Processing Building provides secure housing for the data systems and
personnel required to support ACP data processing.

X-220E1 and X-220E3 Evacuation Public Address System

The Evacuation Public Address (PA) System is in place to provide instructions or
notification in the event of an incident requiring evacuation or sheltering of reservation/plant
personnel. The X-1020 EOC PA system control console is continuously manned. During
emergencies, the PA system is not used for routine traffic. The PA system serves most occupied
plant buildings/facilities.

X-220R Public Warning Siren System

The Public Warning Siren System is used to provide notification to the public within a
two-mile radius of the DOE reservation in the event of an incident requiring evacuation or
sheltering of the public. The system is comprised of sirens on poles/towers around the two-mile
radius and an electronic siren controller at the X-1020 EOC and local sheriff's department.

Electrical Distribution Systems

Electrical power is supplied from the external 345 kilovolts (kV) power grid at 345 kV
through the X-530A Switchyard to the X-5001 Substation. At the X-5001 Substation, the
electrical power is stepped down in voltage to 13.8 kV then supplied through the X-5000 Switch
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parameters that are representative of the area as opposed to generalized parameters for Ohio or
the United States, and 2) the location was selected as an average distance for these shipments.
(See the subsequent discussion of surrogate locations.) The following assumptions were used in
determining the number of truckloads:

Transportation impacts associated with the transport of construction materials are
based on one-way trips. Typically, round trips are not used unless shipments are
"campaigned" using dedicated trucks. This is because commercial haulers usually
schedule truck use to minimize the amount of time the truck is traveling empty.

* Truckloads for building materials are assumed to be 25 tons for semi transports, 10
yards for concrete, and 24 yards for aggregate and asphalt.

Table 4.2.3.1-2 Estimated Transportation Requirements for Construction Material

- teYArds:- Tonsý To s To~ns, -YardsYad
Ashalt S Stelf Sidig Roofing Concrete :. rav

X-3003 - 13,600 500 2,270 35,260 2,800
X-3004 - 13,600 500 2,270 35,260 2,800

X-7727H - 1,600 260 227 3,900 300
X-3344 - 420 40 250 1,800. 310
X-3346 - 2,500 135 760 4,560 1,000
X-3356- 420 40 2-50 1,4M 3-0
X-3366 - 420 40 250 1,800 310
X-3034 - 610 60 360 2,340 450

X-3346A - 1,060 60 145 4,200 650
Cylinder - - - 8,500 2,300

Storage Yards
New Roads 500 - - - 2,000

New Parking 500 - - - 2,000
Areas

TOTAL 1,000 33,810 1,595 6,532 97,620 14,920
Truckloads 42 1,353 64 262 9,762 622

Table 4.2.3.1-3 provides the transportation expectation for electrical *equipment.
Equipment suppliers in specific cities have been identified for the purpose of estimating
transportation risks. The actual mileage that was used in the impact assessment is shown.
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Table 4.2.3.2-15 Risk of Latent Cancer Fatalities from Accidents during Truck
Transportation of Radioactive Materials

M-it~~1. Roie - eupended,
MaeilRue- Ground Ine - ; Cloudshine'

Feed Material in Type

48X Cylinder Port Hope, ON 5.23x10"7  3.97 xl05  2.74 x10-5  7.93 X10' 2

Feed MatrilindTyer
Feed Material in Type Metropolis, IL 1.66 x10-7  1.20 x10-5  1.07 x10-5  2.39 x1012

.48Y Cylinder
Feed Material in Type

30B Cylinder Wilmington, DE 8.66 x10 7  7.03 xl0-5  4.61 x10 5  1.37 xlO'l
Product indType 30B

Cylinder Richland, WA 1.92 xl10 7  1.18 x10 4  3.70 x10 5  7.43 xl01 3

Product in Type 30B Columbia, SC 8.70 x10-7  7.57 x105 2.37 x10 5  1.48 x10- 11
Cylinder

Product in Type 30B Wilmington, NC 1.29 x10 6  1.02 x10 4  3.19 x10-5  2.23 xl0"1

Cylinder
Product in Type 30B Seattle, WA 2.97 X10-7 2.48 xi05' 1.63 x10-' 4.85 Xl0_12

Cylinder to Korea

ProductinType 30B Seattle, WA 2.46 x10 7  2.00 x10 5  1.31 x10-5  3.90 x10 1 2

Cylinder to Japan
Heels in Type 30B Richland, WA 2.75 x10 6  2.74 x10o3  3.37 xl05  1.12 x10l'

Cylinder
Heels in Type 30B Columbia, SC 3.10 x10-7  4.21 x10"5  2.76 x10 5  4.65 x10"12

Cylinder
Classified/Refurbishment Nevada Test Site, 2.56 xl0z°' 1.46 x108 4.39 x10-8  1.02 x10"14
Waste in 55-Gal Drums NV

Unclassified Waste in B- Clive, UT 1.53 x10"9  1.27 x10"7  1.48 x10"7  8.34 xl0"14

25 Boxes in_55-Gal
Mixed Waste in 55-Gal Gainesville, FL 5.90 xl0" 3.32 x10"9  1.52' xl08  2.34 x10-15

Drums _______

" •-• •-' ! .Total iTranspohrationfor Refurbishrnerit an.dDDp Phase -. K

Classified Solid Waste Nevada Test Site, 5.70 x10-7  4.47 x105  8.28 x10 5  2.94 xl01"
from D&D in B-25 Boxes NV
Unclassified'Solid Waste C13ve, UT 9.43 x109 7.40 Xl07 1.37 xl0-6 4.86 Xl0-3
from D&D in B-25 Boxes ...
Liquid Waste from D&D 1 .

in 55 - Gal Drums Kingston, TN 2.32 xI0 1.41 xl08  3.15 xl0-8  9.93 xl0-5

Solid Waste from GCEP Nevada Test Site, 3.56 x10 8  2.79 x10"6  5.17 x10.6 1.83 xl012

Cleanup in B-25 Boxes NV 3

4.2.3.2.1.9 Analysis of Impacts of Transportation of Chemical Materials

Chemical hazards do not pose cargo-related risks to humans during routine (non-
accident) transportation-related operations. Transportation operations are generally well
regulated with respect to packaging, such that small spills or seepages during routine transport
are kept to a minimum. With respect to chemical hazards, the cargo-related impacts to human
health during transportation would be caused by exposure occurring as a result of container
failure and chemical release during an accident. Therefore, chemical risks are assessed for cargo-
related transportation accidents. The potential release, transport, and dispersion of chemicals into
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Table 4.2.3.2-17 Projections of Waste Quantities for Major Waste Types
at the American Centrifuge Plant

' Waste Type
Construction/Refurbishment
Sanitary/Industrial
General maintenance and ACP materials
Manufacturing/Assembly/Operations
Packing material, paper
Manufacturing/Assembly - Sanitary/Industrial
Paper, office waste
Operations - Sanitary/Industrial
General maintenance, facility materials, laboratory
Operations RCRA
General maintenance, facility materials, laboratory
Operations - Mixed RCRA
Classified Waste LLRW

Empty Cylinders

General Maintenance and Maintenance
Materials/Operational - LLRW
GCEP Accelerated Cleanup Waste - LLRW

GCEP Accelerated Cleanup Waste - RCRA

GCEP Accelerated Cleanup Waste - Recyclables

Refurbishment Waste - LLRW

Refurbishment Waste - RCRA

Refurbishment Waste - Recyclables

Amount

1,400

400

540

300

110

400

920

600

12,000

300,000

100

6,000

500

500

500

,Units

Tons

Cubic ft

Tons

Tons

Cubic ft

Cubic ft

Cubic ft

Each

Cubic ft

Cubic ft

Cubic ft

Cubic ft

Cubic ft

Cubic ft

Cubic ft

Destination Trips

Pike Landfill 100

Gainesville 4

Pike Landfill 96

Pike Landfill 52

Gainesville 4

Gainesville 4

Nevada Test
Site

Wilmington, 200
DE

Nevada Test
Site

Nevada Test 222
Site

Gainesville 4

AERC 8

Nevada Test 1
Site

Gainesville 4

AERC 2

*Miles

4.4

835

4.4

4.4

835

835

2,085

490

2,085

2,085

835

508

2,085

835

508

4.2.3.2.3.2 Operational Supplies

Routine shipments of operational supplies will be needed to operate the ACP. In order to
estimate the impacts of transporting these supplies, current delivery activities at the Portsmouth
GDP were assessed and result in the estimates in Table 4.2.3.2-18. All supplies are assumed to
originate within 50 miles of the ACP.
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UF6 cylinder storage yards will be constructed for product and tails storage. USEC
manages depleted LUF 6 at the ACP in accordance with 40 CFR Part 266 and OAC 3745-266.
These storage yards will be located within the vicinity of the X-33-56,X-3366 Product and Tails
Withdrawal Buildings, X-3346 Feed and Withdrawal Building, the X-3344 Customer Services
Building, X-3346A Feed and Product Shipping and Receiving Building and will only store solid
UJF 6. X-745H Cylinder Storage Yard will be constructed northeast of the X-745G-2 Cylinder
Storage Yard. Cylinder storage yards will have flat airport-runway-quality concrete and sealed
to preclude the pooling of any liquids on the pad surface. The pad is designed so that spills of
liquids can be promptly contained and cleaned up,. limiting decontamination of areas. to. the pad
surfaces.

Prior to and in some cases during excavation, Health Physics/Industrial Hygiene (IHP-IH)
will conduct radiological surveys to determine if the excavation site is contaminated and, if so, to
what extent.

HP-IH evaluates the excavation site, performs appropriate surveys, and if required
collects samples to determine personnel protection requirements. The levels of contamination
found will dictate follow up activities (PPE, control and disposal of excavated material, job
coverage, air sampling, etc.). Work in the area is controlled by the appropriate permits
(Radiation Work Permit and Safety and Health Work Permit).

Management controls for excavation areas are administered through procedure and
Excavation/Surface Penetration Permits. HP-IH participates in the development of the
Excavation/Surface Penetration Permit. (DOE 2005a)

Table 4.3.3-1 Earth Moved for Site Preparation

Exavte Bacfil Reniarks
Site Prepairato - d~at oe er facly." .

X-3003 70,000 17,500 An estimated 143,200 yds of
X-3004 70,000 17,500 earth will be placed in a
X-7727H 6,500 1,600 Borrow' area on the DOE
X-33443-346 Customer Ser-ice 6,800 1,700 reservation for future use.
X-33-56 2- 700
X-3366 2,800 700
X-3034 3,800 1,000
X-3346A w/runway 6,200 1,600
Cylinder Storage Yards 10,800 1,400
New Roads 2,500 300
New Parking Areas 2,500 300
Power Ductbank System 4,779 2,651
Communications Ductbank 2,620 1,948
System
Total Yds earth moved: 189,299492,099 48,8199 143,200
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Manufacturing

Centrifuge manufacturing and assembly operations are conducted in the X-7725 facility
or other comparable site building. The manufacturing/assembly operations consist of the
manufacturing of centrifuge components, assembly and testing of sub-assemblies and
assemblies. The manufacturing/assembly process will be an ongoing activity through the
production of approximately 24,000 completed centrifuges and sufficient spares to operate a 7.6
million SWU per year plant. Each of the manufacturing/assembly areas has multiple workstation
and equipment sets to allow for the production of up to 16 machines per day.

Operations

The proposed project will involve the transfer of UF 6 to and from cylinders, which causes
a potential for an accidental release of material within the process buildings, the Feed and
Withdrawal Building, the Customer Services Building, and the Product and Tails Withdrawal
Buildings. Procedures prohibit cylinders containing liquid UF 6 from being moved outside the
Customer Service Area. Therefore, no significant amount of liquid UF 6 could be released
outside the Customer Service BuildingAfea.

Accidental releases would be gaseous releases at cylinder connections. Releases will
rapidly convert to solid U0 2F2, which would be collected. Spills of hazardous materials on the
floors of any process area will be promptly isolated, contained, and cleaned up using available
spill response equipment (e.g., pigs, absorbent pads, etc.) by trained, qualified emergency
responders. Because the process building and support-facilities floor system consists of
troweled-surface and sealed concrete, in concert with immediate spill-cleanup response and area-
decontamination protocols, hazardous material spills would not reach the underlying soils and
would, therefore, not affect existing DOE reservation soils or geology.

The cylinder storage yards are also designed with thick, sealed concrete. Because
,cylinders placed in the storage yards contain solid UF 6 material, there is no reasonable potential
for a liquid UIF6 release. Spills of other liquids or of solid UF 6 on the cylinder storage. pads will
be promptly isolated, contained, and cleaned up using available spill response equipment (e.g.,
pigs, absorbent, booms, etc.) by trained, qualified emergency responders. However, because the
concrete pads, are designed to be flat (i.e., airport runway quality) and sealed, spill materials
could be forced to travel over the pad surface to the nearest perimeter edge by wind or water.

To minimize any impacts to underlying perimeter pad soils, absorbent spill equipment
will .be promptly placed adjacent to the perimeter(s) to capture any liquid hazardous material that
may spill over the perimeter edge. In the event that the spilled material does reach the perimeter
soils before it can be contained, affected soils will be promptly excavated and managed as
LLMW, reducing the potential spread of contamination. The excavated, affected soil area will
undergo confirmatory soil sampling to verify, that residual contamination does not exist. Clean
fill soils will then be placed in the excavated area and compacted to sufficient depth to meet that
of surrounding soils. This is an important mitigative measure; as cylinder storage yards are not
associated with a leachate collection system due to the engineered, flat design of the pads. The
overall result of the scenario described above would be a temporary minimal impact and no
long-term impact to existing soils and geology.
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PRIMARY ACP FACILmES

• SECONDARY ACP FACILITIES

H NEW PRIMARY ACP FACILITIES
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4 ACP Monitored Vents
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Figure 4.1.3-1 Primary/Secondary American Centrifuge Plant Facilities
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Table 4.4.3-3 Anticipated Generators and Aboveground Storage Tanks Associated with
the American Centrifuge Plant

INu• berof.. .. .... . .Nu.be..... F •, ...
ne~ratos"!" of Tanks - Capacity Location Function

Generator Fuel
4 4 H 1,000 gallons X-3001 S u el

44 H SupplyGenerator Fuel.

4 4 H 1,000 gallons X-3003 SuplSupply

4 4Generator Fuel
H1,000 gallons X-3004 Supply

Generator Fuel
1 1 H 1,000 gallons X-3034 S up l

1 1 HSupply

Generator Fuel
1 1 H 1,000 gallons X-3034 SUpply

Generator Fuel
1 1 H 1,000 gallons X-334 Supply

221,000 gallons X-3366 Generator Fuel
1 Supply

100glos X-72 Generator Fuel

•1 1 H 1,000 gallons 3-563344 Supply

Generator Fuel
1 1 H 1,000 gallons X-3366 Spl

Generator Fuel
'4 4 H 1,000 gallons X-7725 Spl4 4 HSupply

Boilers.
Oil #2 Storage

V 40,000 gallons X-6002A Boiler Fuel
2 Fixed Roof Supply

1 H = Horizontal
V = Vertical

Tanks will be constructed of materials compatible with the product to be stored, the
conditions of storage (e.g., pressure and temperature), and will mneet the operational regulatory
requirements. A secondary means of containment for tanks storing petroleum products, as
required by 40 CFR 112.8, will provide for the entire capacity of the AST, with sufficient
freeboard to contain precipitation if dike systems are utilized. Fuel will be transferred from fuel-
bearing ASTs to a 100-GPD (approximate) tank inside the process buildings to supply standby
generators in case of power failures. The fuel will be fed via aboveground and underground
piping. The piping system will conform to standards for fuel distribution pressure piping, will be
designed to minimize abrasion and corrosion, and will allow for expansion and contraction.

Fuel lines and, tanks will be labeled in accordance with regulatory standards. Spill
cleanup materials, such as absorbent pads and/or spill pallets, will be available at hose
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4.4.3.1 Control of Liquid Effluents

The centrifuges and PV/EV vacuum pumps are cooled by a closed-loop MCW system to
minimize the amount of water potentially contaminated by uranium. There is no routine
blowdown from the MCW system. Waste heat from the MCW system is discharged via heat
exchangers to the TWC system, which is cooled by a single cooling tower. Waste heat from the
cold trap refrigeration systems in X-3346, X 3356, and X-3366 buildings is also discharged to
the TWC system. Currently, the TWC discharges its blowdown to the GDP RCW system
(operated by the United States Enrichment Corporation), which in turn discharges its blowdown
directly to the Scioto River via an underground pipeline (NPDES Outfall 004). The RCW
system does not provide any treatment of the TWC blowdown; it simply provides a convenient
pathway to a suitable permitted discharge point. At some point in the future, the TWC
blowdown will bypass the RCW system and discharge directly to the RCW discharge pipeline.
There should be no licensed material in the TWC blowdown.

In the interim, the GDP RCW system has ample capacity to accept the TWC effluent
without either physical modification or adjustment to its discharge limits. An automated sampler
operated by the United States Enrichment Corporation, which collects a weekly composite
sample of the liquid effluent for radiological analysis as well as sample(s) for NPDES-mandated
analyses, monitors discharges from the RCW system. This data is available to the ACP as
assurance that no unanticipated discharge of licensed material occurred.

Sanitary wastewater from the ACP is discharged to the plant sanitary sewer system.
There should be no licensed material in the sanitary wastewater itself. The sewer system
discharges to an on-site sewage treatment plant also operated by the United States Enrichment
Corporation. The discharge from this plant is also monitored by an automated sampler, which
collects a weekly composite sample of the liquid effluent for radiological analysis, as well as
sample(s) for NPDES-mandated analyses. This data is also available to the ACP as assurance
that no unanticipated discharge of licensed material occurred.

Leakage from the MCW system and incidental spills of water elsewhere in the ACP, are
collected by the Liquid Effluent Collection (LEC) system. The LEC system consists of a set of
drains and underground collection tanks for the collection and containment of leaks and spills of
chemically treated water. The drains are located throughout the ACP. The tanks have a capacity
of 550 Gal each: and are monitored by liquid level gauges mounted above grade on pipe stands.
Water accumulated in the LEC tanks is sampled and analyzed prior to disposal. If the contents
meet the requirements of 10 CFR 20.2003, they may be pumped to the DOE reservation sanitary
sewer system. Otherwise the tank contents will be containerized for off-reservation disposal.
Inventory monitoring of the tank contents is used to detect leaks from the LEC system.

Storm water runoff from the ACP area, along with some once-through cooling water
(sanitary water), drains to a pair of holding ponds.

The X-2230N West Central Holding Pond (NPDES Outfall 012) provides a quiescent
zone for settling suspended solids, dissipation of chlorine, and oil diversion and
containment. The pond discharges to the same unnamed tributary of the Scioto River
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Table 4.6.3.1-2 American Centrifuge Plant Construction Activity and Total Fuel Use

CALENDR SWORK i FUEL !,FUEL,
CONSTRUCTION CONTRACT. START. . COMP.LETE. '`DAYS 'DIESEL, , -GAS

DAYS ~250/yr GALN tALONS

X-3001 N
Construction/Refurbishment 518 1-Jan-07 1-Jun-08 355 232,745 21,288

Crew-mechanical, electrical
X-3001 S:
Construction/Refurbishment 1,034 1-Feb-07 30-Nov-09 708 464,592 42,493

Crew-mechanical, electrical
X-3002 Construction/Refurbishment 1,034 1-Feb-07 30-Nov-09 708 464,592 42,493

Crew-mechanical, electrical

SM Installation 1,308 1-Sep-06 31-Mar410 896 293,852 26,877

Crew-mechanical
X-3001 S Floor Module Complete 305 1-Jun-07 31-Mar-08 209 0 6,267

Gas only
X-3002 Floor Module Complete 427 1-Jun-07 31-Jul-08 292 0 8j774

Gas only
R/A Construction/Refurbishment 578 3-Jun-07 31-Dec-08 396 259,704 23,753

Crew-mechanical, electrical
Feed/IPP/Transfer, Product/Tails
WithdrawalPrcduct Transfer
Construction/Refurb X-3346 29-Feb 091- q45,77558,86 2-2,4959,9
Construction X-3344 547-782 9-Jan-06 Mar-08 7--5536 1 5

Crew- steel, mechanical, electrical
D_?RcdUctiTa 1S Withdra-A.al
cnztr'- efurbX 3356 5 2 I Mar- 9 --- 5 3 186 37,466

Crew-steel, mechanical, electrical
Infrastructure
Construction/Refurbishment 731 1-Dec-06 30-Nov-08 501 96,132 5,007

Crew-utilities
X-3003 Building Construction 450 1-Mar-09 1-Jun-10 308 282,329 30,822

Crew-steel, mechanical, electrical
X-3003 Equipment Installation 450 1-Jun-10 1-Sep-11 308 67,808 9,247

Crew-Equipment
X-3004 Building Construction 600 1-Aug-09 1-Sep-10 411 376,438 41,096

Crew-steel, mechanical, electrical
X-3004.Equipment Installation 450 1-Sep710 1-Dec-l 308 67,808 9,247

Crew-Equipmen

3,494496"3,16 3-Z.308327
TOTAL CONSTRUCTION 9-Jan-06 1-Dec-11 4,861 309
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The ACGIH TLV is 2,300 ttg/m3 for HF. For the point on the DOE reservation
boundary with the highest EDE rate, the average calculated HF concentration is
1.34x10-3 pg/m3. For the Ohio National Guard at the X-751 Mobile Equipment Maintenance
Shop, the estimated average HF concentration is 1.96x10-3 tg/m3. This model does not include
the small amount of HF in the headspace of the UF6 cylinders; however, this will provide only a
small fraction of the total HF emitted from the ACP. The projected concentrations are six orders
of magnitude, or a million times less than the TLV. The conservative estimates of average HF
concentrations at the DOE reservation boundary indicate that its release during ACP operations
will have an insignificant impact on air quality.

PGDP Impacts

Air emissions would be reduced at PGDP after UF 6 operations are ceased

4.6.3.2 Radiological Air Quality

Refurbishment

Refurbishment activities will principally take place inside GCEP buildings.
Refurbishment should not involve processing radioactive materials. Process equipment and
piping that contained radioactive material will be evacuated prior to commencement of
refurbishment activities. Uranium concentrations in the general room air are expected to be
insignificant. Health Physics determines general area air sampling requirements for facility
activities. Special waste handling operations may require personnel monitoring. Consequently,
no radiological impacts on air quality would occur. Monitoring requirements are described in
Chapter 4.0 of the license application.

Construction

Construction activities will not involve the use or processing of radioactive materials;
therefore, no radiological impacts on air quality would occur.

Operations

Operations of the ACP in Piketon will result in the release of small amounts of
radioactive materials to the atmosphere through monitored exhaust vents. The model evaluated
the impacts of emissions from the two existing process buildings (X-3001 and X-3002), X-3344,
X-3346, X 3356, X-710, and the emissions from two additional process buildings with similar
design specifications and supporting feed and withdrawal buildings. The feed, withdrawal and

235product. operations U design assay range is approximately 1.6 percent to 10percent. However,
the customer product range is from approximately 2.4 percent to 4.95 percent. The ACP will
require analytical services and the United States Enrichment Corporation X-710 Laboratory is an
obvious potential supplier. Air emissions from the X-710 are included as a bounding case.
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receptor is a "Low" consequence level. The unmitigated radiological dose to the Worker in the
Restricted Area (WRA) receptor for this event was qualitatively judged as "Low."

The ISA Summary combined the unprevented frequency and unmitigated radiological
and chemical consequences for each receptor, which yielded a risk level for each receptor that
was compared to the ERPGs and 10 CFR 70.61 performance criteria. For the bounding event,
which has an unprevented frequency of "U," unmitigated radiological consequences of
"Intermediate" for the off-reservation receptor, and unmitigated chemical consequences of
"High" for all three receptor groups, the risk exceeds the performance criteria in Tables A-7, A-
8, and A-9 of the ISA Summary for the American Centrifuge Plant and IROFS must be
implemented to reduce the risk below the performance criteria. These classifications are based
on the comparison of the modeled release data with ERPGs. The ERPGs are airborne chemical
concentration limits used for emergency response personnel, below which it is believed that
nearly all individuals could be exposed for up to one hour without experiencing certain health
effects. The radiological, risk for all receptor groups is below the performance criteria and no
IROFS need to be implemented to reduce radiological risk.

4.6.3.2.1 Control of Airborne Effluents

X-3346 Feed and WithdrawalC...OMf. Services Building

The Feed Area of this building sublimes UF6 for feed to the enrichment process and also
includes dedicated equipment for gaseous transfer/blending of IJF 6 between cylinders, as
described in Section 1.1 of the license application and contains a variety of potential .sources for
radioactive effluents, both as gaseous UIF 6 and particulate uranyl fluoride (U0 2F2). These
sources are vented to the atmosphere through an evacuation system, which has separate
subsystems to control the gaseous and airborne particulate effluents. Both sub-systems exhaust
to a continuously monitored combined vent.

PGDP Impacts

Emissions from PGDP operations will be reduced after UJE 6 operations cease. Impacts Of

DOE D&D at PGDP are examined in the DOE Final EIS.

The cylinder burping/heeling system, feed ovens, cold boxes, autoclaves (in X-3344),
sampling system, and process pipning in both areas are manifolded to the gaseous effluent side of
their respective evacuation systems. Gases evacuated from process systems, which can contain
high concentrations of r F6, are processed through cold traps to desublimeothe.U 6 and separate it

from the non-UF6 gases. Residual gases leaving the cold trap have a very low concentration of
UF 6, which is further reduced by passing the gas through an alumina trap. When an evacuation
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system cold trap becomes full, it is valved off from the vent and its contents sublimed to a drum
so the material can be fed to the enrichment plant. The cold traps can be bypassed to allow rapid
evacuation of a volume that does not contain radioactive material. The alumina traps cannot be
bypassed.

Cylinder connections and disconnections have the greatest potential for small releases of
UF6 to the workspace. UF6 released in this manner reacts quickly with ambient humidity to form
U0 2F2. Gulper or WISP systems are used to collect any small release of material during these
operations. Gulper or WISP systems utilize a flexible hose or hood to evacuate the air in the
immediate area where the connection is being made or broken. The captured gases are passed
through a roughing filter followed by a High Efficiency Particulate Air (HEPA) filter to collect
the U0 2F2 particulate.

The effluents from both sub-systems are combined and vented to the atmosphere through
a common vent after each subsystem has removed the uranium. Each vent is equipped with
continuous gas flow monitoring instrumentation with local readout as well as the analytical
instrumentation required to continuously sample, monitor and to alarm UF6 breakthrough in the
effluent gas stream. The continuous vent monitor/sampler is described in Section 9.2.2.1 of the
license application.

Ventilation air in the X-3346 is monitored under the Radiation Protection Program as
described in Section 4.7 of the license application. Environmental Compliance personnel review
summaries of the monitoring data at least quarterly to verify that ventilation exhausts are
insignificant as defined in the Standard Review Plan (SRP) (i.e., less than 3 x 10-13 microcuries
per milliliter [[Ci/mL] uranium).

Process Buildings

The process buildings, X-3001 - X-3004, house the operating centrifuge machines that
separate the feed UF6 into enriched product and depleted tails as described in Section 1.1 of the
license application and contain a limited variety of potential sources for radioactive effluents,
primarily as gaseous UF 6. These sources are vented to atmosphere through either the Purge
Vacuum (PV) or Evacuation Vacuum (EV) Systems. Both systems exhaust to a common
continuously monitored vent.

Enrichment equipment operates at sub-atmospheric pressures. Equipment operation
requires the removal of any air that leaks into the process. The PV/EV Systems are used to
remove air in the enrichment equipment. Since the air may contain traces of UF 6 the gas
removed by these systems is passed through a shared set of alumina traps prior to venting. The
PV/EV systems in each half (north and south) of each process building are manifolded to one
process building vent. Each process building vent is equipped with continuous gas flow
monitoring instrumentation with local readout, as well as analytical instrumentation to
continuously sample, monitor, and alarm UF 6 breakthrough in the effluent gas stream. The
continuous vent monitors/samplers are described in Section 9.2.2.1 of the license application.
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Valving and piping allow the EV systems to bypass the chemical traps during the initial
pump down of machines that have not been previously exposed to UF 6. This reduces the
chances of desorbing previously trapped UF6 from the traps. Otherwise, the EV systems
throughput will pass through the chemical traps along with PV system throughput.

Ventilation air in the process buildings is monitored under the Radiation Protection
Program as described in Section 4.7 of the license application. Environmental Compliance
personnel review summaries of the monitoring data quarterly to verify that ventilation exhausts
are insignificant as defined in the SRP (i.e., less than 3 x 10-13 •tCi/mL uranium).

Product and Tails Withdrawal Buildings

The X-3346 Withdrawal Area X-33-56-and the X-3366 buildings withdraw and
desublimes both the product and tail streams from the enrichment process as described in Section
1.1 of the license application and contain a variety of potential sources for radioactive effluents,
both as gaseous UF6 and particulate U0 2F2. These sources in the X-3366 building are vented to
the atmosphere through evacuation systems similar to the X-3346 building. There are separate
evacuation systems, with separ-ate m.n.itr•.ed ... n,, for the tails withdrawal and the product
withdrawal areas.

The tails and product burping system, cold boxes, sampling system, and process piping
are manifolded to the gaseous effluent side of the appropriate evacuation system. Gases
evacuated from process systems, which can contain high concentrations of UF6, are processed
through cold traps to sublime the UF6 and separate it from the non-UF6 gases. Residual gases
leaving the cold trap have a very low concentration of UF 6, which is further reduced by passing
the gas through an alumina trap. When an evacuation cold trap becomes full, it is valved off
from the vent and its contents sublimed to a cylinder. The evacuation cold traps can also be
bypassed to allow rapid evacuation of a volume that does not contain significant amounts of
radioactive material. The alumina traps cannot be bypassed.

Cylinder connections and disconnections have the greatest potential for small releases of
UF 6 to the workspace. UF6 released in this manner reacts quickly with ambient humidity to form
U0 2F2. Gulper or WISP systems are used to collect any small release of material during these
operations. Gulper or WISP systems utilize a flexible hose or hood to evacuate the air in the
immediate area where the connection is being made or broken. The captured gases are passed
through a roughing filter followed by a HEPA filter to collect the U0 2F 2 particulate. General HF
concentrations in the workspace air are expected to be less than one percent of the OSHA
Permissible Exposure Limit of 3 ppm. HF concentrations in the immediate area of a release may
exceed that level briefly but are still expected to be less than ten percent of the Permissible
Exposure Level.

The effluents from both sub-systems are combined and vented to the atmosphere through
a common vent after each sub-system has removed the uranium. Each vent is equipped with
continuous gas flow monitoring instrumentation with local readout as well as the analytical
instrumentation required to continuously sample, monitor and to alarm UF6 breakthrough in the
effluent gas stream. The continuous vent monitor/sampler is described in Section 9.2.2.1 of the
license application.
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Ventilation air in the X-3346 Withdrawal AreaX-3-56 and X-3366 buildings is
monitored under the Radiation Protection Program as described in Section 4.7 of the license
application.

X-3344 Customer Services Building

The Customer Services Building liquefies UF 6 for quality control sampling of cylinders
as described in Section 1.1 of the license application and also contains multiple potential sources
for radioactive effluents, both as gaseous UF 6 and particulate U0 2F 2. These sources are vented
to the atmosphere through an evacuation system, which has separate subsystems to control the
gaseous and airborne particulate effluents. Both sub-systems exhaust to a continuously
monitored combined vent.
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radioactive effluents from the X-710 building while supporting the GDP as a bounding case for
the ACP laboratory effluents.

During the last calendar year (i.e., 2000) X-710 building was in full operation, calculated
radioactive effluents were 8.9 x 10-3 curies of uranium and 1.8 x 10-3 curies of technetium.
These effluents were calculated to have caused an annual dose to the most exposed member of
the public of less than 0.001 mrem based on the annual compliance report under 40 CFR Part 61
Subpart H.

4.6.3.2.2 Monitoring of Gaseous Release Points

Each process vent in the X-3001 - X-3004, X-3346, X-34--6-,X-3366, and X-7725 has gas
flow monitoring instrumentation with local readout as well as analytical instrumentation to
continuously sample, monitor and to alarm UF6 breakthrough in the effluent gas stream. The
continuous vent sampler draws a flow proportional sample of the vent stream through two
alumina traps in series by way of an isokinetic probe. Both vent and the sampler's electronic
controller monitors sampler flows. The controller adjusts a control valve in the sample line to
maintain a constant ratio between the vent and sample flows. The flow instruments are
calibrated at least annually. The primary sample trap is equipped with an automated radiation
monitor to continuously monitor the accumulation of uranium in the sampler. This radiation
monitor provides the real-time indicator of effluent levels for operational control of the gaseous
effluent control systems.

Detailed effluent calculations are based on laboratory analysis of the collected samples.
Each vent sampler has two traps permanently dedicated to each trap position, with one in-service
and the other either being processed or standing by to replace the in-service trap. Normally, the
primary sample traps are replaced weekly and the secondary traps are replaced quarterly. In the
event of an unplanned or seriously elevated release, the involved sampler traps are collected for
immediate analysis as soon as the situation has stabilized. Alternatively, the sampling period
may be extended, provided the sampler is operating continuously while the vent is operating. A
hydrated alumina is used in the vent samplers to convert absorbed UF6 to U0 2F 2. The U0 2 F2
does not easily separate from the alumina, so no special handling is necessary to avoid loss of
uranium between sample collection and analysis. Annually, the sampler tubing and traps are also
replaced and rinsed, and the rinsates analyzed for the same parameters as the alumina.

• Vent samples are analyzed for 234U, 235U, 238U, and 99Tc as described in Section 9.2.2.5 of
the license application. Plant experience in uranium enrichment has shown that these three
uranium isotopes account for more than 99 percent of the public dose. due to uranium emissions.
99Tc is a fission product that has contaminated much of the fuel cycle. The ACP does not intend
to introduce 99Tc to the process. Feed material that meets the ASTM specification for recycled
feed may be used in the ACP, which may contain radionuclides (i.e., 236U and 99Tc). Based onhistoric experience 99Tc may eventually appear in some ACP gaseous effluents. The ACP

therefore monitors process vent samples for technetium as a precautionary measure.

Weekly gaseous effluents are calculated based on the primary trap analytical results and
measured flows. These are compared to the action levels in Table 9.2-1 of the license
application to determine whether gaseous effluents are threatening to exceed regulatory limits or
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Withdrawal Facility Customer Services Facilities will be built onto the existing X-3346 building.
This facility will house a number of feed, as well as product and tails withdrawal lines, as well as
sample and toll transfer lines. These facilities will use cold traps to control emissions and the
feed and withdrawal buildings will use Freezer/Sublimers (F/S) as well. The F/S and the cold
traps will be cooled by a closed-loop, two-stage, hydrocarbon-based refrigerant system. The
refrigerant system dumps heat to a recirculating TWC system. The TWC system is a standard
industrial cooling tower system that uses evaporation to dump waste heat to the atmosphere.
Both the refrigerant system and the cooling water systems are physically isolated from the
product and tails lines to minimize the possibility of cross-contamination. It is anticipated that
there will be no waste refrigerants generated as the system would only require makeup product to
be added to continue to function at normal capacity. At some point, the refrigerant may need to
be changed due to routine maintenance activities. Because the refrigerant system utilizes
hydrocarbons, which are in a gaseous state at standard atmospheric temperature and pressure,
there would be no potential for generating LLRW or LLMW. The cold trap and F/S systems are
designed to capture and store fugitive product emissions for future reprocessing thereby
generating no waste. The Customer Services Building will house the autoclaves necessary to
support liquid sampling of the different types of UF6 cylinders involved in the process.
Refrigerants do not have a direct pathway to UF6 in the autoclaves and no cross contamination is
expected in refrigerants used with the autoclaves.

Uranium concentrations in the general room air are expected to be insignificant. Process
equipment and piping will be evacuated through a building evacuation system that passes UF6
through one or more banks of cold traps, followed by one or more banks of alumina traps,
followed by a roughing filter. Areas where potential releases to room air are likely will be
equipped with gulper or WISP systems, which function much like laboratory hoods.

Only limited quantities of wastes are projected from the feed, withdrawal and customer
services facilities. Wastes could be generated from spot decontamination and minor maintenance
activity wastes, resulting in the possible production of sanitary/industrial, RCRA hazardous,
LLRW and LLMW.

Process Buildings

A large number of centrifuge machines (approximately 6,000) will be installed and
operated in each process building. The machine operations area will require the use of cooling
systems. The centrifuges are cooled by a closed-loop, MCW system. The MCW dumps its heat
to the TWC system. There will be limited quantities of waste generated from miscellaneous
activities during the project such as maintenance. Some excess reacted hard resin-hardener
mixtures will result in the generation of a small quantity of sanitary solid waste.

Uranium concentrations in the general room air are also expected to be insignificant.
Process equipment and piping will be evacuated through one of two vacuum systems, the PV/EV
systems. These systems evacuate any gasses inside the centrifuge casing and outside the rotor
through one or more banks of alumina traps. There are no areas were routine releases to room
air are likely in the process buildings. Specific operations that are likely to create releases will
by handled with gulper or WISP systems.
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Shipments of LLMW will occur approximately every 90 days. LLMW that contains high
enough grams of 235U to impact the TSDF's permit gram limit acceptance criteria would be
scheduled with the TSDF facility and will be shipped, as the TSDF NRC License gram limit will
allow. The waste will remain on-site and managed in accordance with LLMW rules in OAC
3745-266 until shipments can be scheduled to the TSDF.

Depleted Uranium Hexafluoride (Tails)

Overview

USEC has a strong history of safe handling and storage of DUF6 at both the Paducah and
Portsmouth Gaseous Diffusion Plant sites. With regard to DUF6 disposal, USEC intends to
continue with efforts to move the material into commercial markets. Any remaining ACP tails
that can not be commercially reused will ultimately be disposed in the same manner as the DOE
tails inventory, the disposal of which is authorized by the USEC Privatization Act.* DOE is
currently constructing and plans to operate two Depleted Uranium Hexafluoride Conversion
Facilities. These facilities are located at DOE's Piketon, Ohio and Paducah, Kentucky sites.
USEC currently plans to store ACP tails at the ACP in accordance with applicable statutory
authorizations and regulations until it can be commercially utilized or DOE's conversion plants
can accept the tails for processing. For planning purposes, it is assumed that the ACP DUF6
would be converted at DOE's Piketon conversion facility. USEC's mature and proven Tails
Management Strategy - focusing on safe storage and disposal of DUF 6 produced at the ACP - is
detailed below.

Tails to be Produced

Depleted uranium hexafluoride (tails) will be produced while enrichment activities are
conducted at the ACP. The actual production rate of tails will be a function of. the demand for
enriched uranium. For a given production level, the amount of tails generated by the ACP will
be equivalent to the amount of tails that would have been generated using PGDP. For planning
purposes, the theoretical production rate of tails at the ACP is based on all centrifuge machines
in a 3.8 million SWU per year plant running 24 hours per day, 365 days per year for most of the• ~23
30-year license. period with product enriched to approximately 4.0 weight percent 35U and tails
depleted to approximately 0.30 weight percent 235U. At those assay levels, the ACP 3.8 million
SWU plant will generate a maximum of 9-5208,400 MT (UF6) of tails annually or
265,300214,400 MT (UF 6) of tails over the 30-year license period. This would equate to slightly
more than 24,26917,191 tails cylinders. At those assay levels, the 7.6 million SWU plant will
generate a maximum of 4-903016,750 MT (UF6) of tails annually or 512,7304 14,700 MT (UF 6)
of tails over the 30-year license period. Over a thirty-year period, the 7.6 million SWU ACP is
expected to produce approximately 41-40529,546 cylinders of depleted uranium compared to the
Piketon DOE reservation, and ETTP inventory, currently planned for conversion at the Piketon
facility, of 21,900 cylinders.

Production of higher assay product at the same tails assay results in lower rates of tails
generation. If the plant were to produce product at a maximum licensed assay of 10 weight
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percent 235U, the tails generation rate would be about 87.4 percent of the rate stated above
(8-,3247,342 MT of tails per year for 3.8 million SWU per year of plant capacity).
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American Centrifuge Plant Licensed Activities

The mission of the American Centrifuge Plant (ACP) is the enrichment of uranium with
the isotope necessary to produce fuel for nuclear reactors (235U) using the gas centrifuge process.A basic summary of this process follows.

The uranium element appears in nature in numerous isotopes; the three major isotopes of
interest have atomic weights of 234, 235, and 238. The three isotopes are fissionable; however,
only 235U is capable of sustaining a critical reaction in most applications. Natural uranium
contains 0.711 weight (wt.) percent 235U isotope. Isotopic separation processes separate uranium
(e.g., its compounds) into two fractions, one enriched in the 235U isotope, and the other depleted.

Prior to the enrichment process, uranium is combined with fluorine to form uranium
hexafluoride (UF6). The ACP receives. uranium in solid UF6 form, in 10- or 14-ton cylinders in
accordance with U.S. Department of Transportation regulations.

In the gas centrifuge process, the isotopic separation is accomplished by "centrifugal
force," which uses the difference in weight percent of the different uranium isotopes to achieve
this isotopic. separation. UF6 is fed into the system in the gaseous state and is enriched up to 10
wt. percent assay 235U. The ACP withdraws the enriched (product) stream and the depleted
(tails) stream in the gaseous state. The product and tails streams are then sublimed into a solid
state for handling/movement. The ACP minimizes the amount of UF 6 in the liquid state.,

The ACP operates two process buildings containing the centrifuge machines arranged in
cascades to produce an initial target of :3.8 million Separative Work Units.

Based upon the hazards and consequence analyses reflected in the Integrated Safety
Analysis (ISA), USEC has concluded that UF6 is the only material in sufficient quantity used at
the ACP that poses a potential off-site hazard. Upon release to the atmosphere .UF6 reacts with
moisture in the air to produce two highly toxic substances, uranyl fluoride particulate, and
hydrogen fluoride (HF). The following provides a brief description of each of these substances,
the manner in which it is used in the enrichment process, and the locations where it is stored or
used at the ACP.

UF6 on-site is stored in solid form until it is heated, sublimed, and fed to the
enrichment process. After enrichment, the UF 6 gas is sublimed as product and tails.
The assay of the product~can be adjusted by blending. Only the sampling and-transfer
operations require that UF6 be heated at a high enough temperature and pressure to
liquefy the material. UF6 is located in the X-2232C Interconnecting Process Piping;
X-3001 and X-3002 Process Buildings; X-3344 Customer Services Building, X-3346
Feed and WithdrawalCustomer. Service Building; X-3346A Feed and Product
Shipping and Receiving Building; X-7725 Recycle/Assembly Facility; X-7726
Centrifuge Training and Test Facility; X-7727H Interplant Transfer Corridor X434
Proeduct and Tails Withdr-awal Building; and ACP cylinder storage yards.
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BF is not used in the ACP operations nor are significant quantities stored at the ACP.
However, I-F is produced during a release of UF6. UF6 reacts with moisture in the
air resulting in the formation of HF and uranyl fluoride (UO2F2). At room
temperatures and at high humidity, U0 2F2 hydrates and an HF-H20 fog develops that
results in an easily visible, buoyant cloud. BF is irritating to skin, eyes, and throat.

Table A-1 lists the primary locations of these chemicals.

Table A-1 Hazardous Chemicals - American Centrifuge Plant

: Nae Builing/acility Tpil Quantity

Uranium Hexafluoride X-2232C, X-3001, X-3002, X-3012, X-3344, X- 123,000,000 lb
3346, X-3346A, X-7725, X-7726, X-7727HX-
43-56, and Cylinder Storage Yards

Hydrogen Fluoride X-2232C, X-3001, X-3002, X-3012, X-3344, X- As a result of a
3346, X-3346A, X-7725, X-7726, X-7727H, X- release of UF6
_-3_-_6-,and CylinderStorage Yards

American Centrifu2e Plant Description

The ACP uses existing former U.S. Department of Energy (DOE) Gas Centrifuge
Enrichment Plant buildings. A brief description of primary ACP buildings and their purpose is
provided below.

The ACP includes two process buildings: the X-3001 and X-3002 Process Buildings.
The primary purpose of the process buildings is to house the centrifuge machines and the support
systems necessary to perform the enrichment. At the north and south ends of the X-3001 and X-
3002 Process Bbuildings are equipment/utility bays and mezzanines where auxiliary equipment
is housed. Building vents for the purge and& evacuation vacuum systems are also located in the
buildings. Due to the nature of centrifuge operation, a vacuum is maintained on the centrifuge casings
to remove air or gas that leaks into the machine thereby minimizing drag on the internal rotor.

The process is controlled by Local Control Centers (LCCs), which are located in the
.. process buildings and are designed to control a portion of .a process building. The LCCs are

connected to the Area Control Room (ACR) located in the X-3012 building. In addition, the
centrifuge process alarms relevant to emergency management are monitored in the X-1020
Emergency Operations Center (EOC).

The X-3012 Process Support Building is located between the X-3001 and X-3002
buildings. The X-3012 building is divided into three functional areas: an operational area,
maintenance area, and a machine transfer corridor. The operational area is located in the north

S section of the building and includes the ACR for the X-3001 and X-3002 buildings; offices;
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lunchroom; restrooms; battery room; switchgear room; and heating, ventilation, and air
conditioning (HVAC) rooms. A mezzanine above the north section contains the mechanical
equipment room for the building.

The ACR provides the central operating functions to monitor and control both the X-
3001 and X-3002 buildings machines and process. The maintenance area is located in the south
section of the building and includes: maintenance shops, storage areas, a battery charging room,
offices, men's and women's locker rooms, restrooms, and a mezzanine area with additional
office areas, and HVAC rooms.

The X-3346A Feed and Product Shipping and Receiving Building is located south-
southwest of X-3001 building. The X-3346A building serves as the focal point for receipt and
shipping of natural and enriched uranium.

The X-3346 Feed and Withdrawal Customer Services Building has two distinct areas of
operation. The first area, also referred to as the Feed Area, supports the front end of the overall
enrichment process by housing the equipment necessary to. provide UF 6 feed to the enrichment
process. This area. also supports UF 6 cylinder blending/transfer operations. The second area,
also referred to as the Withdrawal Cu-stomer Ser'-ices Area, houses the equipment necessary to
withdrawal enriched and depleted UF 6 from the process. ---sample and tr-a-nsfer.: tFo e6 -e -e
custe.mer. produts meet spe.ific.4ato•n. The X-3346 building is connected to the X-3001 and X-
3002 buildings by the X-2232C Interconnecting Process Piping.

The X-334433-56 Customer Services Building Pfeduet.and ,-Ail4W ,drzAwa... B•.i•i•,i
located to the north of the X-3346 building and west of the X-3001 building. between the X
300.1 and X 3002 buildings on the south side of the X 3012 building. The X-33443356 building
houses equipment necessary to samplewithdraw UF6 cylinders from the process.

The X-7725 Recycle/Assembly Facility is a very large multiple level building used for
the assembly of centrifuge machines. Completely assembled centrifuge machines are tested in
the Gas Test stands using UF6 to verify the correct placement of machine components and the
proper operation of the centrifuge machine. The Gas Test is performed in the X-7725 facility
prior to moving the centrifuge machines to the process building for installation. This building
may also be used for centrifuge manufacturing. Wrecked centrifuge machines are also stored in
this building after removal from the process buildings.

The X-7726 Centrifuge Training and Test Facility is located in the northwest corner of
the X-7725 facility. The X-7726 facility is the area where material and components are received;
components or subassemblies are inspected and tested; the components are assembled as
centrifuge machines; the final assembly is evacuated and leak checked; and repairs are
performed to the machine or subassemblies.

The X-7727H Interplant Transfer Corridor provides an enclosed north-south throughway
from the X-7725 and X-7726 facilities to the. X-3001 and X-3002 buildings. The corridor is
wide enough to accommodate bi-directional passage of two fully loaded centrifuge transporters.

A-4



Emergency Plan for the American Centrifuge Plant Proposed Change

The ACP cylinder yards provide storage for natural feed uranium, depleted (tails)
uranium, and enriched (product) uranium-awaiting shipment. There are six cylinder storage
yards that support the ACP. Four of the yards are located adjacent to the X-3346 building (X-
7746N, X-7746S, X-7746E, and X-7746W), one is adjacent to the X 3356 building (X 77568) in
the southwest quadrant of the DOE reservation, and the other twoone areis located just north of
the reservation Perimeter Road to the north of X-344 facility (X-745G-2 and X-745H).

ACP operations are monitored continuously from the X-3012 building ACR. ACP alarm
systems are duplicated in the X-1020 EOC. In the event of an emergency condition, the Plant
Shift Superintendent (PSS) located in the X-300 building is notified. The PSS assumes Incident
Commander duties in the unlikely event of a declared emergency. Communications between the
ACP and X-300 building consist of a radio system, conventional telephone system, public
address system, and evacuation alarm system.

Continuous vent sampling systems monitor emissions from ACP enrichment process
vents. The continuous vent samplers draw a flow-proportional sample of the vent stream
.through two. alumina traps in series by way of an isokinetic probe. These vents meet the U.S.
Environmental Protection Agency (EPA) requirements.

There are nine, vents that are monitored for radionuclide emissions. Although none of
these atmospheric radionuclide emission sources were identified to have the potential to exceed a
0.1 millirem/year dose to the most exposed member of the public during normal operation,
continuous vent monitors have been installed to quantify plant radiological airborne emissions.
Table A-2 summarizes stack heights and flow rates.

The health protection program provides services for individuals to meet regulatory
requirements and to maintain a high level of employee health. The X-1007 Fire Station
maintains a first aid room and provides ambulance service for emergency conditions.

The primary radiation alarm system is the Criticality Accident Alarm System. This
system is designed to detect a nuclear criticality and provide audible and visual alarms that will
alert personnel to evacuate the immediate area.

Other support includes protective force, fire department, health physics, industrial
hygiene, industrial safety, environmental compliance, waste management, records management,
and document control. The primary facilities on the DOE reservation associated with the ACP
are shown in Figure A-1.

Possession limits for radioactive materials are summarized in Table A-3.

Table A-4 contains a summary of the event scenarios that, if unmitigated, could result in
potential off-site consequences that exceed the 10 CFR 70.61 Performance Requirements. The
events listed in Table A-4 require crediting of items relied on for safety -to reduce the event
frequency and/or consequences to meet the performance requirements. Further detail of each
event scenario is located in the Integrated Safety Analysis Summary for the American Centrifuge
Plant.
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PRIMARY ACP FACILITIES

SECONDARY ACP FACILITIES
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Figure A-I American Centrifuge Plant Layout
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Table A-2 Summary of Continuous Monitored Stack and Vent Characteristics -
American Centrifuge Plant

control,
Stack Height (feet) Flow Rates . Device

Efficiency.
Monthly 7

LoainDiameter Above Above Vol. Percent,
(in.) Ro~of Ground (ftlmin) (SF

X-3001 North Vent 4 11.5 97.5 3,394 1.30E+7 95
X-3001 South Vent 4 11.5 97.5 3,394 1.30E+7 95

X-3002 North Vent 4 11.5 97.5 3,394 1.30E+7 95

X-3002 South Vent 4 11.5 97.5 3,394 1.30E+7 95

X-3346 Feed and Withdrawal Area 6 7 62 2,243 1.94E+7 95
Vent*.
X ý336 Cylinder Sampling-and

Vent7-662 2,24-3 1.94ER+7 95

Prvodut Tr-anfeFrent a
X 3346 QuIlpWf

X 3356 Product Area6 41.5 97-74 2-243 1.94 9-

X 3356 Tails Withdraawal Area Vent 444 97-4 2-2-4 -3 94E7

X-7725 Gas Test Stands Vent . 4 4. 79 3,959 1.5 1E+7 95

The evacuation system heads used to support process piping, connections and disconnections in the X-3346 and

X-3344 building are connected to the evacuation system and exhaust through the permitted vent. The portable
gulpers used to support activities like maintenance in any of the ACP buildings are not connected to a permitted
vent and exhaust into the building in which they are used.
Th• X 336 and X 3356 buildings• Gupr ...... installed t capture local airbrn c...ntam.inatiOn gen..rated While
making and br-eakdng connections to cylinider-s and related systems. The Gulper-s provide persOnnel proect60in
lufing these opefations and afe coninected to the r-espective building rooaf vents via a commen header system.
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Table A-4 American Centrifuge Plant Analyzed Events with Potential Off-Site Consequences
Exceeding 10 CFR 70.61 Criteria

Unmitigated
ISA Off-Site Consequences

Event Event Description/Initiator Rad' Chem 2

No.
CY1-2 Fire from spilled/leaked fuel causes over pressure and rupture of a cylinder Int. High
CY1-3 Vehicle or combustible material fire causes over pressure and rupture of a cylinder. Int. High
FB 1-2 Large fire in the Feed Area results in a release of UF6 from damaged feed cylinders, feed headers, process piping, burp High High

system, and/or evacuation system.
FB 1-4 Large fire in the Feed Area due to ongoing construction or maintenance activities results in a release of UF6 . High High

FB3-la Breach of over-pressurized feed cylinder releasesUF6. High High
FB3-3 Leak in feed process piping or coupling to feed e,,linde ' (e.g..,pitail•) results in a release of WJF6. Low High
FB3-3a Leak in coupling to feed cylinder (e.g. pigtail) results in a release of UF6. Low High
FB3-4 Breach of coupling to feed cylinder (e.g., pigtail) results in a release of UF6. Low High
FB3-5 A feed cylinder or process piping is impacted by a forklift or overhead bridge crane breaching the cylinder or piping, and Low High

releasing UF6.
FB3-7 Compressed gas bottle (such as nitrogen) is toppled shearing the valve. The bottle becomes a missile, which impacts a Low High

feed cylinder, or holding tank,-ef-I *xer-tank causing a cylinder or tank breach and releasing UF6.
FB3-10 Release of UF6 due to a feed b**fp-freezer/sublimer shell structural failure during the unloading phase. of feed burp L-ewlntermed High

....... , -" iate
B3 Event deleted.Release of F• due to a cold trap shell st.u.tural failur o-. r failure of associated piping durinfg the Lew High

r~egenieration phase of operation.
F E3-f2 1Eent deleted.Release of U'- due to a cold trap process line rupture. e Hi-gh I
FB6-10 Errant vehicle impacts Feed Area breaking through the building wall and damaging adjacent feed cylinder resulting in a Low High

release of UF6.
PB1-2 Large fire in the Process Building results in a release of UF6 from damaged process equipment. Low Int.
PB 1-6 Large fire in the Process Building due to ongoing construction activities results in a release of UF6 from damaged process Low Int.

equipment.
RA1-2 Large fire in the Recycle/Assembly Facility/Centrifuge Training and Test Facility/Interplant Transfer Corridor results in Low Int.

a release of contamination or trace amounts of UJ 6 from wrecked centrifuges that have been stored and centrifuge(s)
I being tested, or UJF 6 contained in the source cylinder.

RA1-4 Large fire in the Recycle/Assembly Facility/Centrifuge Training and Test Facility/Interplant Transfer Corridor results in a Low Int.
release of contamination or trace amounts of UF6 from wrecked centrifuges that have been stored and centrifuge(s) being
tested, or WE 6 contained in the source cylinder due to ongoing construction or maintenance activities.

BT1-2 Large fire in the Customer Services BuildingSampling and Transfer Area results in a release of UF6 from damaged High High
cylinders and •e-ess-piping.

A-14



Emergency Plan for the American Centrifuge Plant Proposed Change

Table A-4 American Centrifuge Plant Analyzed Events with Potential Off-Site Consequences
Exceeding 10 CFR 70.61 Criteria (Continued)

Unmitigated
... Off-SiteISA,

Event Event Description/Initiator Consequences

No'. . Rad' Chem2

BT3-3 Breach of ey-4ldef-,process piping, or coupling to cylinder (e.g., ;igtail results in a release of UF 6 if! Sampling and Transfer Area. High High
BT3-4 Breach of coupling to cylinder ( , ý., p results in a release of UF6. . High High
BT3-4a Breach of coupling during movement of heated cylinder (e.g., pigtail andhor cylinder valve) from autoclave results in a release of High High

UF6.
BT--5- E-ent modified.Forklift imfpacts pro.... p•ipn cuing a breach and releases UF- "
BT-1 Event modified.Gompressed gas bottle (suceh as nitrogen) is toppled sh11-n the I al.e.- Th botebcmIamsie wihM

I ... .impacts a cylinder caui-n- a cylinder breach and releasing UF, in Sampling and Tan- Ar.i .
BT-44 Event deleted.Release of UF6 from cylinder containing release of 'F through evacuation system to atmosphere. 4h
BT6-4 Event modified. Explosion from a vehicle parked or tr~aveling adjacett h apigadTase Area damages cylinders, or 4+gh 4igh

process piping within the facility)r•eFsltin. g in a release af UF1
BT6---O Event mo.dified.& Erra.vehicle impacts Sam.pling and Tran.f. Area breaking through the , ,ildingwall and damagingg adjacent :igh ....

p...... piping resulting in a release of UF6,
TA1-2 Transport equipment fire during cylinderi'4p&u transport causes over pressure and rupture of a cylinder. Int. High

SRI -2 Event frequency modified.Spilledrleaked fuel in the X 3346A shipping/Feeeiving area ignites. Subsequenit fire ov~er- f High
pr.essur.e and r.upture of cyl inders, resulting in a UL•,ease.

SR1-3 Vehicle or combustible material fire occurs in the X-3346A shipping/receiving area or in the vicinity of the bridge crane rail system Int. High
to X-3346 during cylinder movement. Fire causes over pressure and rupture of cylinders, resulting in a UF6 release.

WS1-1 Large fire in the Product and. Tails-Withdrawal AreaBg44d4ig results in a release of UF6 from damaged process equipment. High High
WSI-4 Large fire in the Product and Tails Withdrawal AreaBui-h due to ongoing construction activities results in release of UF6. High High
WS3-12 Release of UF6 due to a source or tails buap cold trap shell structural failure or failure of associated piping during the regeneration Low 4-.High

phase of burp operation.
WS3-13 Release of UF6 due to a Product and Tails Withdrawal Buldig cold trap transfer line rupture. Low IA-.-,High
WS3-17 Release of UF 6 due to freezer/sublimer shell structure failure during unloading phase. High High

Definition of High, Intermediate (Int.), and Low consequences from Table A-5 of the ISA Summary for the American Centrifuge Plant.
2 Definition of High, Intermediate (Int.), and Low consequences from Table A-6 of the ISA Summary for the American Centrifuge Plant.
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1.1.2 Plant Layout

The ACP layout is depicted in Figure 1.1-1 in relationship to the DOE reservation and in
Figure 1'1-2 (both located in Appendix B) for the ACP specifically.. The ACP is comprised of
various buildings/facilities and areas that house systems and equipment necessary to support the
American Centrifuge uranium enrichment process. The ACP utilizes buildings and facilities that
were part of GCEP, built in the early 1980s, part of the GDP that was built in the early 1950s,
and newly constructed buildings and facilities. Descriptions of the major primary and secondary
facilities are contained in the following sections. A brief listing of the buildings and facilities
utilized for the ACP is located in Table 1.1-1.

The design of the plant complies with the performance requirements of 10 CFR 70.61,
the Baseline Design Criteria specified in 10 CFR 70.64(a) and the defense-in-depth requirements
contained in 10 CFR 70.64(b).

1.1.3 Primary Facilities Description

Primary facilities are those buildings/facilities or areas that could potentially contain
licensed material in quantities that result in consequences that exceed the performance criteria
defined in 10 CFR 70.61 resulting from credible accidents or directly controls a primary facility.
The primary facilities directly involved in the enrichment process are the X-2232C
Interconnecting Process Piping (EPP), X-3001 Process Building; X-3002 Process Building; X-
3012 Process Support Building; X-3344 Customer Services Building; X-3346 Feed and
Withdrawal Building; and X-3346A Feed and Product Shipping and Receiving Building. Other
buildings and areas that provide direct support functions to the enrichment process are the X-
7725 Recycle/Assembly Facility; X-7726 Centrifuge Training and Test Facility; X-7727H
Interplant Transfer Corridor; X-745G-2 Cylinder Storage Yard; X-745H (future) Cylinder
Storage Yard,; and X-7746N, X-7746S, X-7746E, X-7746W Cylinder Storage Yards and I
Intraplant Roadways. These buildings and areas are where special nuclear material and
hazardous material can be found and are considered to be the primary facilities in their functional
support of the uranium enrichment process. A description of the primary facilities, and their
function is provided in the following sub-sections and are listed and briefly described in Table
1.1-1. An overall depiction of the enrichment processes is provided in Figure 1.1.3-1 located in
Appendix E.

1.1.3.1 X-3001 and X-3002 Process Buildings

The initial deployment of the ACP includes two process buildings, which are located in
the southwest quadrant of the DOE reservation: X-3001 and X-3002. The primary purpose of
the process buildings is to house the centrifuge machines and support systems necessary to
perform the actual enrichment process. Both buildings are similar in construction, layout, and
design. Each building is approximately 416 feet (ft) by 730 ft (approximately 304,000 square
feet [ft2]) and has a large high bay process area and two utility areas. The height of each building
is approximately 87 ft in the high bay area and 49 ft in the utility areas. The nearest reservation
boundary is 2,606 ft to the west of the X-3001 building. Figure 1.1-3 (located in Appendix B)
depicts the typical equipment and process flow for the X-3001 and X-3002 buildings. Figures
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1.1.3.1-1, 1.1.3.1-2, 1.1.3.1-3, and 1.1.3.1-4 (located in Appendix E) also depict the equipment I
layout for the X-3001 and X-3002 buildings.

At the north and south ends of X-3001 and X-3002 buildings are equipment/utility bays
and mezzanines where auxiliary equipment is housed. Items in these areas consist of heating and
ventilation equipment, cooling water pumps, vacuum pumps, electrical switchgear, and standby
electrical equipment (i.e., diesel generators, battery rooms, and uninterruptible power supply [UPS]
systems). Building vents for the purge and evacuation vacuum systems are also located in the
buildings. The vents are monitored and are permitted through the Ohio Environmental Protection
Agency (OEPA).

The east side of the X-3001 building is connected to the X-3012 building, which is connected to
the west side of the X-3002 building. The X-7727H corridor is connected to the west side of the X-3001
building. The X-2232C piping connects to the southwest comer of the X-3001 building at a valve house
where it both enters and exits the building. The connection of the X-2232C piping exits the east side of
the X-3001 building and enters and exits the X-3002 building on the west side through a valve house as
well.

The centrifuge machines are installed in the high bay area in a cascade arrangement. The
cascades are supplied UF6 feed from a header from the Feed Area in the X-3346 building. The machines
in each cascade are grouped into stages that are connected in series. The feed, product, and tails lines to
and from each centrifuge within a stage connect into stage headers that convey the UF6 streams between
stages. The depleted material from the bottom stage is piped through the X-2232C piping to the X-3346
building Withdrawal Area to be withdrawn as tails. The enriched material from the top stage is piped
through the X-2232C piping to the X-3346 building Withdrawal Area to be withdrawn as product. The
cascade enrichment is normally less than 5.5 wt. percent 235U, but enrichment levels up to 10 wt. percent
235U are allowable.

1.1.3.2 X-3012 Process Support Building

The X-3012 houses the operational area, maintenance area, and the transfer aisleway that
services the X-3002 building. The X-3012 building is located between the X-3001 and X-3002
buildings. The X-3012 building, which is approximately 201 ft by 240 ft at grade level, has a
ground floor area of approximately 48,000 ft2, and has a total covered floor space area of
approximately 56,200 ft , which includes the ground floor and two mezzanine areas. The
transfer aisle way between the X-3001 and X-3002 and through the X-3012 building measures
30 ft wide by approximately 59 ft high by 200 ft long and divides the building into north and
south sections. The north section is approximately 17 ft high and contains the operational area.
The south section of the building is approximately 26.5 ft high and contains the maintenance
areas. The nearest reservation boundary is 3,024 ft to the west of the X-3012 building.

The X-3012 building is divided into three functional areas: an operational area,
maintenance area, and a machine transfer aisleway. The operational area is located in the north

* section of the building and includes the Area Control Room (ACR) for the X-3001 and X-3002
buildings; offices; lunchroom; restrooms; battery room; switchgear room; and heating,
ventilation, and air conditioning (HVAC) rooms. A mezzanine above the north section contains
the mechanical equipment room for the building. The ACR provides the central operating

1-4



License Application for the American Centrifuge Plant Proposed Change

*O functions to monitor and control both the X-3001 and X-3002 building machines and processes.
IThe maintenance area is located in the south section of the building and includes: maintenance

shops, storage areas, a battery charging room, offices, men's and women's locker rooms,
restrooms, and a mezzanine area with additional office areas and HVAC rooms. The X-7727H
corridor is used for the transport of centrifuge machines into and out of the X-3002 building.

Access between the X-3001 and X-3002 buildings is provided via the transfer aisleway,
which also provides access between the operational and maintenance areas of the X-3012
building.

1.1.3.3 Feed, Withdrawal, and Product Operations

Figure 1.1-4 (located in Appendix B) depicts a process flow schematic of Feed,
Withdrawal, and Product operations.

1.1.3.3.1 X-3346 Feed and Withdrawal Building

The X-3346 building is located in the southwest quadrant of the DOE reservation. The
X-3346 building is located approximately 1,000 ft south-southwest of the X-3001 building. The
nearest reservation boundary is 1,865 ft to the west of the X-3346 building. The X-3346
building is connected to the X-3001 and X-3002 buildings by the X-2232C piping to provide
UF 6 feed to the enrichment process and for the withdrawal of product (enriched) and depleted

* (tails) UF 6 material.

The X-3346 building has a covered floor area of approximately 154,000 ft2 with two
distinct areas of operation to meet process feed, blending/transfer requirements and product and
ttails withdrawal. The X-3346 building has two distinct areas of operation. The first area,
referred to as the Feed Area, supports the front end of the overall enrichment process by housing
the equipment necessary to provide UF 6 feed. This area also houses the equipment necessary to
blend/transfer UF6 between cylinders, including. filling customer cylinders. The second area,
referred to as the Withdrawal Area, supports the back end of the enrichment process by housing
the equipment necessary to withdraw enriched UF 6 into cylinders and to withdraw depleted UF 6
(tails) into tails cylinders. Figures 1.1-5a, 1.1-5b, 1.1-5c, 1.1-5d and 1.i-5e (located in Appendix
B) depict the typical equipment and process flow for the X-3346 building. Figures 1.1.3.3.1-1,
1.1.3.3,1-2, and 1.1.3.3.1-3 (located in Appendix E) also depict the equipment layout for the X-
3346 building.

The Feed Area of the X-3346 building houses electrically heated feed ovens. UF6 feed is
processed through freezer/sublimers to purify the feed material before being fed into the process
manifolds/piping. There are separate manifolds that direct each stream to the X-3001 and X-
3002 buildings through the X-2232C piping. The light gases removed during the feed
purification process are evacuated to an evacuation system in the X-3346 Withdrawal Area. TheFeed Area also houses the dedicated feed ovens and cold boxes required to perform
blending/transfer operation between cylinders. See. Figure 11.3.3.1-4 (located in Appendix E)

* for a typical depiction of a cold box. This includes filling customer cylinders. A capability is
provided to transfer UF 6 from the feed ovens to Withdrawal Area for blending of enriched UF 6
from the enrichment process. The Feed Area has accountability scales for weighing the feed and
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* other cylinders. The location of the feed ovens and cold boxes provides the cylinder transporter
sufficient room to transport the UF6 cylinders between rows of ovens. The cylinder transporters
move the cylinders into and out of the feed ovens and cold boxes.

The X-3346 building Withdrawal Area houses the equipment that functions to
withdrawal enriched and depleted UF 6 from the process. Product (enriched UF6) withdrawal is
performed via the use of trains of vacuum pumps which directly transfer UF 6 at sub-atmospheric
pressures and desublime the UF6 into cylinders located in cold boxes. These cylinders may be
customer cylinders. Different product assays can be withdrawn to the X-3346 building
Withdrawal Area from the X-3001 and X-3002 buildings and blending of the material withdrawn
may be blended with feed material. Tails withdrawal is performed via the use of multi-stage
compressor trains which perform the withdrawal at sub-atmospheric pressures and then
desublime the depleted UF 6 into tails cylinders located in cold boxes. A surge drum is in-line
ahead of the tails compressor trains and a surge drum is in-line behind each of the two tails
compressor trains. The Withdrawal Area has accountability scales for weighing the cylinders.
The location of the cold boxes provides the cylinder transporter sufficient room to transport the
UF6 cylinders between rows of cold boxes. The cylinder transporters move the cylinders into
and oUt of the cold boxes.

The primary specialized support systems for the Feed Area and the Withdrawal Area are
those associated with purge and evacuation; these systems are located in the X-3346 Withdrawal
Area and support operations in the X-3344 building as well. These support systems service both

* process lines and equipment and local area UF 6 "wisp" management systems that control small
UF 6 releases that might occur during operations (i.e., disconnecting pigtails from cylinders).
Banks of cold traps are used to remove UF 6 from the gas streams before the gas is transferred
though chemical traps and then to a vent through blowers. The purge and evacuation vents are
monitored and permitted through the OEPA. Other major support equipment includes
refrigeration units, precision scales, and bridge cranes. Other auxiliaries are those that are
customary (e.g., electrical supply, instrument air, cooling water, etc.).

1.1.3.3.2 X-3346A Feed and Product Shipping and Receiving Building

The X-3346A building is located in the southwest quadrant of the DOE reservation
approximately 300 ft south of the X-3346 building. The building measures approximately 100 ft
in width, 40 ft in height, and 190 ft in length with a covered floor area of approximately 19,000
ft2 . This building serves as the focal point for the receipt and shipping of natural and enriched
uranium in U.S. Department of Transportation (DOT) approved cylinders and Protective
Shipping Packages (PSPs), as required. The nearest reservation boundary is 1,820 ft to the west
of the X-3346A building. Figure 1.1-6 (located in Appendix B) depicts the typical equipment
and process flow for the X-3346A building. Figure 1.1.3.3.2-1 (located in Appendix E) also
depicts the equipment layout for the X-3346A building.

The X-3346A building is connected to the X-3346 building by a bridge crane rail system
that serves both the X-3346 and X-3346A buildings. X-3346A has doors on the north and south

* sides of the building for either trucks (tractor trailer) or cylinder handling equipment or cranes
utilized for movement of cylinders.
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The X-3346A building contains the operations associated with receiving full UF6 feed
16 cylinders and returning empty feed cylinders to vendors and the receipt of empty product

cylinders and shipment of full product cylinders to customers. The building includes a large
shipping and receiving area, cylinder staging area, offices, and a trucker's rest area.

1.1.3.3.3 X-3344 Customer Services Building

The X-3344 building is located in the southwest quadrant of the DOE reservation to the
southwest of the X-3001 building and to the north of the X-3346 building. The building is single
story and has a covered floor area of approximately 35,200 ft2 with one area of operation to meet
the process sampling requirements. The nearest reservation boundary is 2,780 ft to the west of
the X-3344 building. Figure 1.1-7 (located in Appendix B) depicts the typical equipment and
process flow for the X-3344 building. Figure 1.1.3.3.3-1 (located in Appendix E) depicts the
equipment layout for the X-3344 building. See Figure 1.1.3.3.3-2 (located in Appendix E) for a
typical depiction of an autoclave.

The X-3344 Customer Services Building is the only building where liquid UF6 may be
present and a containment barrier (autoclave) is provided should an accident occur during
sampling activities. The cylinders are enclosed in containment autoclaves when the UF6 is in. the
liquid phase, to minimize the potential for a release of liquid UF6. In the Customer Services
Building, the basic approach to operations is to liquefy the UF 6 contained in cylinders within a
closed autoclave, sample the liquid using a sample manifold and sample cylinders within the
autoclave; then allow the cylinders to cool until the UF6 has re-solidified. Cooling capability is
supplied to expedite the cool-down process and shorten the cycle time on each individual
autoclave. Any approved UF 6 container (2.5-ton, 10-ton or 14-ton) may be heated in an
electrically heated containment autoclave for sampling purposes. There are no UF 6 process lines

that are external to the autoclaves; the piping used for evacuation is disconnected from the
cylinder and sample manifold prior to closure of the autoclave and contains only trace quantities
of UF6.

The primary specialized support systems are those associated with evacuation. These
support systems setvice both evacuation piping lines and equipment and local area UF6 "wisp"

management systems that control small releases that might occur during operations (i.e.,
disconnecting pigtails from cylinders). The evacuation piping is connected to the evacuation
system in the X-3346 Withdrawal Area. The vent(s) are monitored and permitted through the
OEPA. Other major support equipment includes feed ovens (heating and refrigeration units),
precision scales, and bridge cranes. Other auxiliaries are those that are customary (e.g., electrical
supply, instrument air, cooling water, etc.).

1.1.3.4 X-7725 Recycle/Assembly Facility

The X-7725 facility is located in the southwest quadrant of the DOE reservation. The X-
7725 facility is connected to X-7726 facility and the X-7727H corridor and is located to the north
of the X-3001 and X-3002 buildings. The X-7725 facility is approximately 540 ft x 820 ft
(approximately 442,800 ft2 area), and it contains a total floor space of about 837,900 ft2 on five
floors. The nearest reservation boundary is 2,431 ft to the west of the X-7725 facility. Figure
1.1-8 (located in Appendix B) depicts the typical equipment and process flow for the X-7725
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building and its relationship to X-7726 and the X-7727H buildings. Figures 1.1.3.4-1 and
1. .3.4-2 (located in Appendix E) also depict the equipment layout for the X-7725 facility.

The purpose of the X-7725 facility is to provide an area where centrifuge machines can
be manufactured, assembled, tested, and maintained. This facility also includes an area for
maintenance of the centrifuge transporters and other mobile equipment. The assembly of
centrifuge machines begins with receipt of centrifuge machine components. Then these
components are stored and staged for assembly. Centrifuge components and subassemblies are
assembled into a complete centrifuge machine on one of the machine assembly stands.

If some of the centrifuges are assembled faster than can be transported for installation,
these centrifuges can be stored in the buffer storage area. Some completely assembled centrifuge
machines are tested in the Gas Test stands using UF 6 to verify the correct placement of machine
components and the proper operation of the centrifuge machine. The Gas Test is performed in
the X-7725 facility prior to moving the centrifuge machines to the process building for
installation. Drawing X-7725-0003-ME (located in Appendix A) depicts the Gas Test process
flow.

There are various support areas throughout the building on each level. These areas
include cranes; mechanical equipment rooms; electrical equipment rooms; freight and personnel
elevators; HVAC equipment rooms; maintenance areas; offices; restrooms; shower/locker
rooms; and other material handling equipment.

An overhead crane system traverses the buffer storage area and assembly area of the X-
7725 facility for movement of centrifuge machines or other large components.

Two dedicated rooms are located in the southwest comer of the X-7725 facility to
support the maintenance and operation of the centrifuge transporters and other mobile
equipment. There is a maintenance room and a battery charging room.

1.1.3.5 X-7726 Centrifuge Training and Test Facility

The X-7726 facility is located in the southwest quadrant of the DOE reservation. The X-
7726 facility is connected and adjacent to the northwest comer of the X-7725 facility. The X-
7726 facility has an overall height of approximately 80 ft, contains approximately 28,000 ft2 of
floor space at ground level and contains a total of 49,500 ft2 . The nearest reservation boundary is
2,431 ft to the west of the X-7726 facility. Figure 1.1-8 (located in Appendix B) depicts the
typical equipment and process flow for the X-7726 facility and its relationship to X-7725 facility
and the X-7727H corridor.

The facility was originally built to support training of plant personnel for centrifuge
assembly and testing. This facility will initially be used for centrifuge component manufacturing
and centrifuge machine assembly, and then primarily used for a machine assembly training and
machine component preparation area for the ACP.

The X-7726 facility is an area where material and components are received; components
or subassemblies are inspected and tested; the components are assembled as centrifuge machines;
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the final assembly is evacuated and leak checked; and repairs are performed to the machine or
subassemblies until the X-7725 facility is available for use. Then these functions will be
performed in the X-7725 facility. The X-7726 facility will then be used as a backup
manufacturing/assembly area and may also be used for select repair of failed centrifuge
machines or for disassembly of failed machines for failure analysis. The X-7726 facility will
continue to be used as a training area for centrifuge subassembly preparation, column assembly,
and machine assembly.

An overhead crane system traverses the length of the X-7726 facility for movement of
centrifuge machines or other large components.

There are various support areas .throughout the building to provide the necessary ancillary
support for the centrifuge assembly operations and personnel. These areas include mechanical
equipment rooms; electrical equipment rooms; freight and personnel elevators; HVAC
equipment rooms; maintenance areas; offices; restrooms; and shower/locker rooms.

1.1.3.6 X-7727H Interplant Transfer Corridor

The X-7727H corridor is located in the southwest quadrant of the DOE reservation. The
nearest reservation boundary is 2,480 ft to the west of X-7727H corridor. The X-7727H corridor
measures approximately 30 ft in width, 59 ft in height, and 750 ft in length. There are 55 ft by
25 ft doors located where the corridor meets the X-7725 facility and X-3001 building. Figure
1.1-9 (located in Appendix B) depicts the typical equipment and process flow for the X-7727H
building.

The X-7727H corridor is an elongated structure that connects the X-7725 facility with the
X-3001 building. It provides a protected pathway to transport centrifuge machines from the X-
7725 facility or X-7726 facility to the process buildings or back as necessary. The X-7727H
corridor also serves as a shipping and receiving area for equipment and components during
construction and operation activities. At the south end of the corridor is a smaller
structure/service area, known as the service module unloading area.

1.1.3.7 Cylinder Storage Yards (X-745G-2, X-7746E, X-7746N, X-7746S, and X-7746W)

The uranium enrichment process relies on the use of cylinders to allow movement and
storage of UF6 material outside of the process. This method of material handling requires
storage areas for cylinders. The ACP cylinder yards provide this storage for natural feed
uranium, depleted (tails) uranium, and enriched (product) uranium awaiting shipment. UF6
cylinders may be stored in any storage yard regardless of use, although cylinders of a certain
type may be routinely stored in a particular yard. Figure 1.1-2 (located in Appendix B) depicts
the ACP layout and depicts the location of the various cylinder yards.

There are six cylinder storage yards that support the ACP. Four of the yards are located
adjacent to the X-3346 building .(X-7746N, X-7746S, X-7746E, and X-7746W yards), , and the
other two yards are located just north of the reservation Perimeter Road to the north of the GDP
X-344 UF 6 Sampling Facility (X-745G-2 and X-745H yards). The X-7746N, X-7746S, X-
7746E, X-7746W, and X-745G-2 Cylinder Storage Yards provide approximately 136,000 ftý,
47,000 ft2, 75,000 ft2, 132,000 ft2, and 135,000 ft 2, respectively. The. nearest reservation
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boundary is to the west approximately 1,982 ft from the X-7746N, S, E, and W Cylinder Storage
Yards, and 2,827 ft from the X-745G-2 Cylinder Storage Yard.

The X-745G-2 yard is the storage yard typically used for tails cylinders. The X-745H
yard has been established for future use. The X-7746N yard is used for the storage of various
types of approved UF6 cylinders. The X-7746S yard typically provides storage for full and
empty feed cylinders. The X-7746E yard is typically used for storage of product source
cylinders, full and empty customer cylinders, and cylinder protective shipping packages. The X-
7746W yard typically provides storage for feed and customer cylinders. The Cylinder Storage
Yards are designed primarily for storage of 2.5-ton, 10-ton, and 14-ton UF6 cylinders.

1.1.3.8 X-2232C Interconnecting Process Piping

The X-2232C piping is any process piping that is external to the primary facilities. The
X-2232C piping is the piping that connects the X-3346 building to the X-3001 building and the
X-3002 building to the X-3001 building to provide feed to the X-3001 and X-3002 buildings and
return product and tails to the X-3346 building. The nearest reservation boundary is 2,225 ft to
the west of the X-2232C piping. Figure 1.1-10 (located in Appendix B) depicts the typical
equipment and process flow for the X-2232C piping.

The X-2232C piping is typically located in a series of elevated enclosures or modules that
run from the. X-3346 building Feed Area to the X-3001 building valve house (approximately
1,700 ft) and then to the X-3002 valve house (approximately 800 additional ft) to provide feed
for enrichment. The X-2232 C piping also runs in the reverse direction from the X-3002 valve
house then from the X-3001 valve, house to the X-3346 Withdrawal Area for withdrawal of
enriched and depleted UF6. The standard X-2232C piping module is approximately 40 ft long.
Some piping modules are of non-standard lengths or shapes to accommodate vertical loops to
give extra clearance across roadways and to fit-up to buildings. The X-2232C piping enclosures
are insulated tominimize heat loss and heated to prevent the freeze-out of UF6 .

1.1.3.9 Intraplant Roadways

No highways enter the DOE reservation. There are access roads that intersect with the
Perimeter Road from four directions.

The reservation where the ACP is located has an extensive roadway system. The
buildings/facilities. on the reservation are serviced with a system of roads, which as a rule
generally follow a north-south grid. The volume of traffic on the reservation is low and traffic is
limited. Most plant personnel are required to use parking adjacent to the portals. The roadways
allow for easy and safe movement of people, equipment, and material.

1.1.4 Secondary Facilities Description

In addition to the primary facilities, there are a number of secondary buildings/facilities
and areas that provide indirect support to the ACP enrichment process. No special nuclear
material, natural uranium, depleted uranium, or other hazardous radiological materials are found
in these buildings/facilities and areas. The support buildings include various electrical utilities,
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to remove any traces of gases that escape from the rotor through the column gap or atmospheric
W leaks from the casing seals.

Centrifuge machines are arranged in parallel to make-up a stage. The machines in a stage
receive a common feed and discharge enriched material and depleted material into common
headers. Stages are then arranged in series to make-up a cascade. The inter-stage flow
arrangement is depicted schematically in Figure 1.1-13 for a typical cascade. Each stage is
represented by a single machine, but the concept is that the enriched stream of the loWer stage is
set to closely match the assay of the external cascade feed and the depleted stream of the upper
stage is also set to closely match that assay. The lower stage depleted stream header is the
cascade tails header and the upper stage enriched stream header is the cascade product header.

1.1.5.4 Enrichment Process Theory

To produce enriched uranium at the desired 235U assay, separation units are connected in
series to form an enrichment cascade. Multiple cascades may be connected in parallel in order to
produce enough product material of a given assay to meet customer orders.

1.1.5.5 Total Process Configuration

Total process configuration refers to how the enrichment process is carried out from the
time natural uranium is received until finished product and process waste is shipped off-site. The
process is divided into eight operations: 1) receipt of UF6; 2) feeding of UF6 into the enrichment
process; 3) actual enrichment process, where the UIF 6 assay is increased to its desired
enrichment; 4) material withdrawal, where enriched and depleted UF6 is removed from the.
enrichment process; a capability to withdraw feed material into product withdrawal to blend is
also provided; 5) UF6 sampling where enriched UF6 is sampled to ensure it meets customer
specifications are met in either customer or source cylinders; feed, tails and dump cylinders are
also sampled as required; 6) blending/transfer of enriched UF6 between cylinders to fulfill
customer specifications by sublimation and desublimation; 7) loading of UF 6 cylinders for
shipment to customers; and 8) waste handling from waste generated from the entire process. See
Figure 1.1-4 (located in Appendix B) and Figure 1.1.3-1 (located in Appendix E) for a functional
depiction of the overall enrichment process.

1.1.5.5.1 Receiving Operations

The X-3346A building is the usual receiving point for cylinders. UF6 feed cylinders,
cylinders containing enriched product (such as Russian LEU material), customer shipping
cylinders and overpacks, as well as, new and cleaned empty cylinders are received on-site via the
X-3346A. Full feed cylinders (10- and.14-ton), customer cylinders (2.5-ton), and overpacks with
customer cylinders are off-loaded, weighed, paperwork checked, and then the cylinders and
overpacks are transferred to the appropriate storage areas until needed (see Figure 1.1-4 [located
in Appendix B] for functional depiction of cylinder movements/transfers).

1-16



License Applicationfor the American Centrifuge Plant Proposed Change

License Application for the American Centqfuge Plant Proposed Change

1.1.5.5.2 Feed Operations

Feed operations are performed in the Feed Area of the X-3346 building. See Figure
1.1..5.5.2-1 (located in Appendix E) for a function depiction of the feed process. The feed system
is designed to supply UF6 to the enrichment process located in the X-3001 and X-3002 buildings,
The feed system sublimes UF 6 from cylinders placed in electronically heated feed ovens. The
feed system also is connected to equipment to increase the purity of the UF 6 fed to the
enrichment process by removing non-UF 6 gases from the feed cylinder prior to feeding. UF6

may be fed from any approved UF6 cylinder. Once the UF 6 has been vaporized and purified, the
UF6 gas is transferred by desublimation into one of the six freezer/sublimers used for feed,.
When feed is needed for the Process Buildings, it is sublimed from the freezer/sublimer and is
passed through the feed system pressure reducing station before it is fed to the enrichment
process via the X-2232C Interconnecting Process Piping (IPP). The feed system can supply to
two feed streams at two different feed rates to the enrichment process. Feed can also be provided
to the IPP by bypassing the freezer/sublimers and feeding the pressure reducing station directly,
The capability is also available to provide feed material to the Withdrawal Area so that it can be
used to blend with. product UF6 from the freezer/sublimers. Feed from the feed manifold can be
transferred to the dump cylinders in the Feed Area as can feed from four of the feed ovens.

Empty feed cylinders are staged on the X-7746E Cylinder Storage Yard prior to shipment
from the X-3346A building. The source and customer cylinders are staged on the X-7746W or
X-7746N Cylinder Storage Yards prior to sampling and shipment of the customer cylinders from
the X-3346A building.

Feed ovens are the primary components in the feed process. Feed ovens are enclosures
that restrict air-leakage to provide efficient heating of the cylinders, but are not designed as
pressure vessels. The ovens heat the cylinders utilizing electrically heated air. UF6 is sublimed
from the solid phase into a vapor for enrichment in the process
buildings. The feed process has several stages. The feed is vaporized, monitored for "lights,"
and fed to freezer sublimers to be purified (removal of lights) and desublimed. The feed is held
in freezer/sublimers, vaporized (sublimed), and pressure controlled before entering the process
buildings. "Lights" refer to light gases (e.g., N2, 02, HF, etc.) entrained in the feed material.
There are two feed headers located in the Feed Area. The oven heating system is programmed to
hold the air temperature constant such that the cylinder wall temperature is held at approximately
1850 Fahrenheit (F). When the cylinder weight reaches a determined Value, the temperature of
the feed oven and the rate of feeding is decreased until the cylinder is nearly empty. Any solid
UF6 left in the feed cylinder after the feed rate declines to a predetermined level is "heeled" into
the X-2232C feed piping downstream of the pressure reducing station until the cylinder pressure
is equal to that of the X-2232C feed piping. "Heeling" is the process for removing residual UF6

from a cylinder when it can no longer be used to feed material into the cascade. The emptied
feed cylinder is then moved on to storage. See Figure 1.1.5.5.2-2 (located in Appendix E) for a
typical depiction of a feed oven.
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1.1.5.5.3 Enrichment Operations

The enrichment process is contained in the X-3001 and X-3002 buildings. See Figures
1.1.5.5.3-1, 1.1.5.5.3-2, 1.1.5.5.3-3, 1.1.5.5.3-5, 1.1.5.5.3-6, 1.1.5.5.3-7 (located in Appendix E)
and 1.1.5.5.3-4 (located in Appendix A) for a functional depiction of the enrichment process.
Each process building contains multiple cascades to optimize operating costs and production
flexibility. Each cascade is capable of enriching UF6 gas to the desired product assay. UF6 feed
material is supplied from the X-3346 building Feed Area to the process buildings via the X-
2232C IPP. In the process buildings, feed is distributed to the feed control systems for each
cascade. The feed flow rates to each cascade are automatically controlled to ensure the desired
feed is added to the cascade to support the production rate. As the feed enters the cascade, it is
mixed with material already in the cascade and is separated into enriched and depleted material
streams. This process continues until the material exits the top of the cascade as enriched
product or the bottom of the cascade as tails material. The proportion of feed that becomes
enriched product is controlled by the stage control valves, which are adjusted to provide the
desired product and tails assays. Product and tails material are withdrawn from each cascade. and
sent to the X-3346 building Withdrawal Area via the X-2232C piping for transfer to cylinders.
The product is sublimed directly into product cylinders through vacuum pump transfer. The tails
material is sublimed directly into tails cylinders through compressor transfer. The cascade is
limited to a maximum assay of 10 wt. percent 235U.

The major components that support the enrichment operations are: centrifuge machines;
centrifuge floor mount systems; service modules; inter-machine flow and control; X-2232C
piping; and isolations valves.

1.1.5.5.3.1 Centrifuge Machines

The gas centrifuge machine is comprised of a number of subassemblies (see Figure 1.1-
12): Casing; Rotor; Column; Upper Suspension Assembly (USA); Lower Suspension and Drive
Assembly (LSDA); and. the Diffusion Pump (not depicted in figure). A more extensive
description of each of these components can be found in the ISA Summary.
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pressures and centrifuge machine status; and sampling taps to provide sampling capability to
determine product and tails assays and product contaminants.

1.1.5.5.4 Withdrawal Operations

Product withdrawal occurs in the Withdrawal Area of the X-3346 Feed and Withdrawal
via desublimation directly into cylinders inside cold.boxes. As many as four product assays can
be fed to the X-3346 building from four separate dedicated half-building product lines from the
process buildings. UF6 can also be fed to the X-3346 Withdrawal Area from the X-3346 Feed
Area for use as blend:material to meet customer specifications. See Figure 1.1.3-1 (located in
Appendix E) for a functional depiction of the product withdrawal process. Product material is
first transferred through a series of vacuum pumps (vacuum pump trains) connected to the
product line in the X-2232C piping and then desublimed directly into selected source or product
cylinders which are located in cold boxes and does not involve UF 6 pressures above atmospheric
pressure. Connection and disconnection of the couplings to the cylinders is supported by the
Evacuation System in the Withdrawal Area of the X-3346 building which draws effluent through
evacuation cold traps and chemical traps before venting through a permitted vent. The cold traps
are heated and the UF 6 is desublimed into one of two dump cylinders located in cold boxes. The
filled source or product cylinders are then moved to interim storage and can subsequently be
moved to the X-3344 building for sampling and/or moved to the blending/transfer area in the X-
3346 Feed Area. Interim storage can be in the X-3346 building or the X-7746W or X-7746S
Cylinder Storage Yards.

Tails withdrawal, also in the Withdrawal Area of the X-3346 Feed and Withdrawal
Building, is accomplished through compression and direct desublimation of UF6 material into
tails cylinders inside a cold box and does not involve UF6 pressures above atmospheric pressure.
The tails withdrawal design incorporates the capability for simultaneously withdrawing two
uranium assays. The compression train consists of centrifugal compressors arranged in series
with coolers and with recycle capability. Tails withdrawal is used for emergency inventory
removal. See Figure 1.1.5.5.4-1 (located in Appendix E) for a functional depiction of the tails
withdrawal process. Effluent protection for cylinder connection and disconnection is the same as
for product cylinders.

The major components that support the withdrawal operations are vacuum pump trains,
tails, withdrawal trains, cold boxes, cold traps, chemical traps, assay spectrometers, and vents.
See Figures 1.1.5.5.4-2 and 1.1.3.3.1-4 (located in Appendix E) for a typical depiction of a tails
compressor and a cold box. See Figure 1.1.3-1 (located in Appendix E) for a depiction of the
vent system.

1.1.5.5.5 Sampling Operations

UF 6 sampling operations for UF 6 product material is carried out in the X-3344 building,
also known as the Customer Services Building. See Figure 1.1.5.5.5-1 (located in Appendix E)
for a functional depiction of the sampling process. American Society for Testing and Materials
(ASTM) sampling standards necessitate that sampling must be from homogenized UF 6; the
design involves liquefaction of UP 6 during sampling operations (Reference 19 and 20). In
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addition, some sampling of feed and tails cylinders is done to support Nuclear Material Control
and Accountability requirements.

Autoclaves with heating and cooling capability are used to liquefy UF 6 in the cylinders to
facilitate sampling and then solidification of the UF6 in -the cylinders at the end of the sampling.
A cylinder may be any approved UJF 6 cylinder per ANSI N14.1 (Reference 24) that meets nuclear
criticality safety (NCS) requirements. The autoclaves are pressure vessels and are designed to
contain a UF6 release. Electrically heated hot air is the heating medium and cold air is used for
cooling.

The major components that comprise the sampling and transfer operations are autoclaves,
cold traps, and vents. See Figure 1.1.3.3.3-2 (located in Appendix E) for a typical depiction of
an autoclave. See Figure 1.1.5.5.5-2 (located in Appendix E) for a functional depiction of the
vent system.

.1.1.5.5.6 Blending/Transfer Operations

Blending/transfer operations may be performed in the Feed Area of the X-3346.
Blending is performed if the assay of enriched UF6 needs to be adjusted to meet customer
specifications. Transfer between cylinders is performed if the assay of the UF6 meets customer
specifications. A capability is also available to provide feed material from the Feed Area to the
Withdrawal Area so that it can be used to blend with product UF6 as it is being withdrawn
through four separated product pipes.

Localized blending of enriched UF6 between cylinders and/or gaseous transfer of
enriched tiF 6 between cylinders is performed using a combination of up to three dedicated feed
ovens and five dedicated cold boxes. Blending is performed by sublimation transfer of the UF6
from, parent cylinders (uranium feed cylinders and source cylinders) to a daughter cylinder by
desublimation to meet customer specifications normally in a customer cylinder. The parent
cylinders are heated in the feed' ovens to sublime the Uti6 and the UF 6 is then desublimed directly.
into a daughter cylinder in a cold box. The transfer of enriched UtE6 from a parent source
cylinder, directly into customer cylinders may also be done using a dedicated feed oven and cold
box in the same fashion. Transfer/blending does not involve UF 6 pressures above atmospheric
pressure.

The major components that comprise the blending/transfer operations are feed ovens,
cold boxes, cold traps, and vents.' See Figure 1.1.3-1 (located in Appendix E) for a functional
depiction of the vent system.

1.1.5.5.7 Shipping Operations

The X-3346A building is also the shipping point for emptied cylinders leaving the ACP
as well as UF 6 cylinders shipped to fulfill customer product orders (including Russian LEU), and

'UF 6 cylinders containing feed or depleted material. Any approved UF 6 cylinder may be shipped
from this facility. See' Figure 1.1-4 (located in Appendix B) for a schematic of the Feed,
Withdrawal, and Product Operations.
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Filled customer product cylinders, emptied feed cylinders, and other UF6 cylinders will
be prepared for shipment and shipped in accordance with U.S. Nuclear Regulatory Commission
(NRC) and DOT regulatory requirements from the X-3346A.

1.1.5.5.8 Waste Handling Operations

Depleted UE 6 tails material is considered a resource material with the ultimate disposition
to be determined and is not considered a waste. USEC intends to evaluate possible commercial
uses for depleted UF 6. Depleted UF6 is stored in steel cylinders within cylinder storage yards
until this material can be processed in accordance with the disposition strategy established by
USEC. Depending upon technological developments and the existence of facilities available
prior to the ACP shutdown, the depleted UF 6 may have commercial value and may be
marketable for further enrichment or other processes.

Waste generated by the ACP is collected, handled, packaged, segregated, stored, and
shipped for off-site treatment/disposal in a safe and* environmentally acceptable manner in
accordance with applicable state and federal regulations, and plant procedures. Waste
accumulation areas are. established throughout the ACP as necessary to meet these regulatory
requirements.

The ACP obtains waste management services from a qualified provider licensed/certified
by the NRC or an agreement state. Waste may be further sampled/measured to assist in
determining the proper waste characterization and proper disposal/treatment method.

Potential waste streams generated include Low-Level Radioactive Waste, LLMW, RCRA
Hazardous Waste, Sanitary/Industrial Waste, Recyclable Waste, and Classified/Sensitive Waste.

Waste generating activities are evaluated for waste minimization opportunities to reduce
the volume and toxicity of waste generated to the degree determined to be economically
practicable.

A further description of the transportation impacts can be found in Section 4.2 and the
waste impacts :can be found in Section 4.13 of the Environmental Report for the American
Centrifuge Plant.

1.1.5.5.9 Liquid and Air Waste Discharge Points

Waste discharge points are categorized by either liquid (water) or air.

For liquid, wastewater discharges are handled by different means depending upon the
originating source: process, sanitary, or storm water.

No process wastewater is intentionally discharged from the liquid effluent tanks.
Accumulated water in these. tanks are sampled and managed according to analytical results.

* Trained professionals using approved spill response protocols and spill response equipment will
promptly contain liquid spills within the process buildings. Spill materials will be collected,
sampled, analyzed, and managed in accordance with applicable federal and state laws. The only
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intentional process wastewater discharge resulting from plant operations is the blow down from
the TWC (Tower Cooling Water) system. This cooling water system is not. interconnected with
the MCW (Machine Cooling Water) system located in the process buildings. The MCW system
is a closed-loop system, which requires minimal makeup water, but does not have blow down
discharges.

Sanitary wastewater (e.g., showers, toilets, etc.) located within the area discharge to the
plant sanitary sewer system and ultimately to the X-6619 Sewage Treatment Plant. Treated
sanitary wastewaters are discharged from X-6619 directly to the Scioto River via an underground
pipeline via a permitted NPDES outfall.

Storm water runoff from the ACP area, along with some once-through cooling water
(sanitary water), drain to a pair of holding ponds (X-2230N West Holding Pond and X-2230M
Southwest Holding Pond). These ponds provide a quiescent zone for settling suspended solids,
dissipation of chlorine, and oil diversion and containment. The ponds discharge to unnamed
tributaries of the Scioto River. An automated sampler collects a weekly composite sample of the
liquid effluent for radiological analysis as well as NPDES-mandated analyses.

For air, the process release of hazardous gases to the atmosphere is the area of concern.
The projected concentration of Hydrofluoric acid (HF) gas release is six orders of magnitude, or
a million times less than the Threshold Limiting Value (TLV) for HF. The conservative
estimates of BF concentrations at the DOE reservation boundary indicate that its release during
ACP operations will have an insignificant impact on air quality. On the other side, each process
area vent systems in the X-3001, X-3002, X-3344, X-3346 buildings, and X-7725 facility have
gas flow monitoring instrumentation with local readouts as well as analytical instrumentation to
continuously sample, monitor, and to alarm if UF6 should breakthrough in the effluent gas
stream.

1.1.5.6 Enrichment Process Support Systems

Support systems that support the enrichment process include the Area Control Room
(ACR), vacuum systems (i.e., Evacuation Vacuum [EV] and Purge Vacuum [PV]), Machine
Cooling Water, Criticality Accident Alarm System (CAAS), portable gulpers, and building
HVAC systems.

1.1.5.6.1 Control Centers

There are two Area Control Rooms (ACRs) that support the ACP. One ACR is located in
the X-3012 building and supports the enrichment process in the X-3001 and X-3002 buildings.
X-3346 building has an ACR that supports the feed, blending/transfer and withdrawal operations
performed in the X-3346 building and the sampling operations performed in the X-3344
building.

The Local Control Centers (LCC) are located in the process area and are designed to
control a portion of a process building equipment. The LCCs are connected to the ACR that is
designed to control an entire process building. The process may be controlled at the appropriate
LCC or ACR. This will include monitoring of machine parameters, service module header
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pressures, process gas pressures, building temperatures, and operation of the Intermediate Flow
and Control System, as well as information about the EV and PV systems. The Intermediate
Flow and Control System consist of four subsystems: 1) process piping headers; 2) feed control
system; 3) inventory control system; and 4) controls.

The X-3012 building houses the ACR for the X-3001 and X-3002 buildings. The ACR is
designed to control the centrifuge machines in both process buildings. The ACR, along with the
LCCs, are used to monitor and control the machines and cascade parameters. Each centrifuge
machine has operating parameters that are monitored to measure the machine condition and
operating efficiency. Operations personnel investigate deviations from normal operating
conditions and adjustments to the machine are made to correct any problems.

The X-3346 building has an ACR for housing the monitoring, control, and alarm
equipment associated with the feed, blending/transfer, withdrawal operations in the X-3346 and
the sampling operations in the X-3344 building. This includes the assay spectrometers for
monitoring feed, product and tails.

The ACR computer system displays an overview of the process equipment and utilities in
process buildings. From the ACR, the operators can monitor utilities, and process variables in
the cascade and machine level. Also, operators can change setpoints (within certain parameters),
isolate parts of the process, receive and identify alarm sources, and dispatch service personnel.

The status of each process controller can be displayed. A change in status• activates an
alarm. In the event of failure of a process controller, a standby controller automatically takes
control of the system. The controllers interface directly with process equipment. Under normal
circumstances,, the LCCs are unmanned. However, in case of a failure, the LCCs can be used to
provide the operators with the capability to control the appropriate equipment.

.1.1.5.6.2 Vacuum Systems

To mitigate and prevent degradation or failure of key centrifuge components, the
centrifuges operate in a vacuum environment. There are two major vacuum systems: EV and PV
Systems (see Figure 1.1-15). Each centrifuge is connected to both systems via a manual
interlock, so that the machine can only be connected to one system at a time. Each EV system
includes two mechanical vacuum pumps, valves, and controls to permit a vacuum pump to serve
as a spare for the other. The EV system also includes piping required to connect the centrifuges
from the diffusion pump through the service module piping to the mechanical vacuum pumps,
and piping from the discharge of the mechanical headers. The EV system is used for roughing
pump down of service module headers and newly installed centrifuge machines. Each PV
system includes two mechanical vacuum pumps, valves, and controls to permit a vacuum pump
to serve as a spare for the other. The, purge vacuum pumps discharge to a set of alumina traps to
remove any trace quantities of UF 6 prior to the gases being vented to atmosphere. The PV
system also includes piping required to connect the centrifuges from the diffusion pump through
the service module piping to the mechanical vacuum pumps, and piping from the discharge of
the mechanical headers. The PV system is used as a final pump down of installed centrifuge

• machines, and, to maintain a continuous vacuum source on the machine, when it is in operation.
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See Figures 1.1.5.5.8-1 and 1.1.5.5.8-2 (located in Appendix E) for a functional depiction of the
EV/PV system.

1.1.5.6.3 Machine Cooling Water System

The Machine Cooling Water (MCW) system is a closed-loop circulating water system
designed to provide continuous cooling of the centrifuge diffusion pumps, LSDAs, and the PV,
and EV pumps. The system contains circulating water pumps, filters; heat exchangers,
expansion tanks, and piping tie-ins to the chemical feed, deionizer, and sanitary water systems.

Heated MCW leaves the centrifuge cascade through the service module header to an
expansion tank, which provides enough suction head for the MCW circulating water pumps. The
tank provides a convenient point for adding make-up water and water treatment chemicals. The
discharge of the circulating pumps passes through a MCW filter and a heat exchanger where the
MCW is cooled. The heat exchanger cooling water is supplied from a closed-loop Chilled Water
(CW) system and the CW chiller (heat exchanger) cooling water is supplied from the cooling
tower and Tower Water Cooling (TWC) pumps. The cooled MCW then returns to the centrifuge
machines by way of the supply header in the service module.

The MCW system requires a chemical feed system where water treatment chemicals are
added. The chemical feed system contains a chemical tank where chemicals are added via a
chemical injection pump.

Sanitary water is provided for the MCW make-up water and the chilled water closed-
loop. This water passes through a deionizer before entering either the MCW closed-loop or
chilled water closed-loop. The make-up water is used for initial fill purposes and for maintaining
the proper level of MCW and CW in the system. MCW system alarms are monitored in the
ACR.

1.1.5.6.4 Building Heating, Ventilation, and Air Conditioning Systems

Process building heating, ventilation, and air conditioning (HVAC) systems are designed
to maintain the building environment required for proper operation of process and associated
equipment. The main subsystems affecting process buildings. are the Process Area Ventilation
System, and Process Area Heating and Pressurization System.

The Process Area Ventilation System provides air circulation and, when necessary,
cooling using outside air. Each ventilation subsystem consists of a supply fan, return/exhaust
fan, filters, and associated ductwork with automatic dampers and controls. The return/exhaust
air fan draws heated air from the centrifuge machine area, and, depending on the building
temperature, exhausts it to the outside or recirculates it to the supply fan plenum. If it is
necessary to cool the process area served by the subsystem, some percentage of outside air, up to
100 percent, is drawn through a damper into, the supply fan plenum. This outside air mixes with
any return air and passes through a filter to the supply fan inlet. The supply fan discharges
through a damper into a large duct located along the length of the of the service module
structure. Air is directed downward from the service module duct. No heating coils are utilized
in this system.
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* The Process Area Heating and Pressurization System heats outside make-up air and
supplies enough heat to offset exterior wall and roof heat losses. This system also serves to
maintain a positive indoor pressure relative to the outdoor pressure. Individual heating and
pressurization units are located on the mezzanine in the process buildings. Each unit consists of
pneumatically operated outside air intake damper, a return air damper, a filter section, a heating
coil (face and bypass) section, a supply fan, and distribution ducts that form a perimeter
boundary around the centrifuge area. Outside air and return air dampers are modulated to
maintain a positive building pressure. Recirculating Heating Water is supplied to the heating
coils.

HVAC is provided to the X-3012, X-3344, X-3346, X-3346A, X-7725, and X-7726
buildings to provide proper operation of the equipment, as well as comfortable working
conditions for personnel.

Other areas of the ACP are provided with HVAC or only heating and ventilation,
depending on the location and function of the area or facility.

1.1.5.6.5 Criticality Accident Alarm System

The primary radiation alarm system is the CAAS designed to detect a nuclear criticality
and provide audible and visual alarms that will alert personnel to evacuate the immediate area.
ACP primary facilities that handle 235U in quantities exceeding 700g and enrichment levels
between 1 and 10 wt. percent have CAAS coverage except the UF 6 cylinder storage yards. An
exemption for the UF6 cylinder storage yards has been requested in Section 1.2.5 of this License
Application. Cylinders are moved between the various buildings with the material in a solid
state on approved and defined routes using specifically designed equipment in accordance with
approved procedures that are covered by CAAS.

Operations involving fissile material are evaluated for Nuclear Criticality Safety (NCS)
considerations prior to initiation. The need for CAAS coverage is considered during the
evaluation process. Coverage is provided, unless it is determined that coverage is not required
and the finding is documented in a NCS Evaluation. CAAS coverage is provided for the
following ACP primary facilities: X-3001, X-3002, X-3012, X-3344, X-3346, X-3346A,
X-7725, X-7727H, and the transportation routes for enriched UF6 cylinders moving between the
X-3344 and X-3346 and between the X-3346 and X-3346A.

1.1.5.6.6 Portable Gulpers

A portable gulper system is used for localized exhaust on applications like small-scale
maintenance tasks. The gulper inlet duct or hose is placed near the work area. Any escaping
airborne contamination is removed from the source and passes through the duct or hose and into
the filter bank, where, depending on the operation, gases are neutralized and the particulates are
removed. The resultant exhaust is clean air that is typically discharged into the work area.
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1.1.5.7.3 Cranes

There are a variety of cranes that will be used. Depending on the operation they support,
they will vary in configuration, span length, and capacity. Some cranes will be for general use,
whereas others are designed for specific tasks and applications. Crane designs are in accordance
with recognized national standards such as the American Society of Mechanical Engineering
(ASME)/American National Standards Institute (ANSI) B30 series, the National Electric Code,
and the Crane Manufacturing Association of America. There are numerous specialty cranes and
monorails located throughout the ACP that support specific operations.

There are specialty cranes in the process buildings for installing and removing centrifuge
machines. Crane features include variable speed controls, strict deflection criteria, clamping
devices for machine movement, and automated positioning controls.

The crane systems in X-7725 and X-7726 facilities were specifically designed for
receiving, assembly and disassembly of the machines. The X-7725 facility features a
sophisticated under hung crane system on the main and upper. assembly levels. Operator
controlled cabs are able to transfer between adjoining remote controlled bridges providing
mobility throughout the assembly area.

The feed, withdrawal and sampling operations feature cranes for movement of cylinders
to and from exterior storage lots. Except for the X-3346 Feed Area, the cranes do not enter the
buildings. The cranes are operated from the ground by pendant or by remote control and are
specifically designed for handling cylinders.

1.1.5.7.4 Cylinder Transporter

The cylinder transporters used in the X-3346 Feed Area is a rail mounted transporter that
is loaded by a bridge crane internal to the X-3346 building. The cylinder transporter is designed
to support weighing the cylinder and cylinder cradle. The transporter is designed to move the
cylinder and cradle •to the designated feed oven and onto the cylinder carriage system. The
cylinder transporter is also designed to remove the cylinder from the feed oven cylinder carriage

* system and to place the cylinder and cradle on accountability scales for measurements. required
by the NMC&A Program. The cylinder and cradle are removed from the cylinder transporter by
a bridge crane internal to the X-3346 building. The cylinder transporters used for the X-3346
Withdrawal Area and in the X-3344 Customer Services Building function in the same fashion as
described above in loading and unloading the cylinder and. cradle into the cold boxes and
autoclaves respectively. Cranes place the cylinders and cradles on the cylinder transporters
externally to these two areas.

The cylinder • transporter is electrically powered from rechargeable batteries on the
transporter. The cylinder transporter is designed to be locally controlled.
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The information within this figure has been determined to contain Export Controlled Information
and is located in Appendix B of this license application

Figure 1.1-5a X-3346 Feed Equipment and Process Flow Layout
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The information within. this figure has been determined.to contain Export Controlled Information
and is located in Appendix B of this license application

Figure 1.1-5b X-3346 Blending/Transfer Equipment and Process Flow
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The information within this figure has been determined to contain Export Controlled Information
and is located in Appendix B of this license application

Figure 1.1-5c X-3346 Product Withdrawal Equipment and Process Flow
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The information within this figure has been determined to contain Export Controlled Information

The information within this figure has been determined to contain Export Controlled Information
and is located in Appendix B of this license application

Figure 1.1-5d X-3346 Tails Withdrawal Equipment and Process Flow
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The information within this figure has been determined to contain Export Controlled Information

The information within this figure has been determined to contain Export Controlled Inform-ation
and is located in Appendix B of this license application

Figure 1.1-5e X-3346 Typical General Equipment and Process Flow Layout
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The information within this figure has been determined to contain Export Controlled Information
and is located in Appendix B of this license application

Figure 1.1-7 X-3344 Typical General Equipment and Process Flow Layout
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Table 1.1-1 American Centrifuge Plant Major Facilities

FacilityNo. Faciy D ription Facility Function:

X-112 Data Processing Building Provides secure housing for the data systems
and necessary personnel.

X-220E1 Evacuation Public Provides the ability to provide evacuation
Address System instructions or notification in the event of an

incident requiring evacuation or sheltering of
reservation/plant personnel.

X-220E3 Power Public Address Provides the ability to provide evacuation
System instructions or notification in the event of an

incident requiring evacuation or sheltering of
reservation/plant personnel.

X-220R Public Warning Siren Provides notification to the public within a
System two-mile radius of the DOE reservation in the

event of an incident requiring evacuation or
sheltering of the public.

X-745G-2 Cylinder Storage Yard Allows for movement and storage of UF6
material outside of the process. (typically
Tails).

X-745H Cylinder Storage Yard Future cylinder storage yard area reserved.
X-1020 Emergency Operations Serves as a central location to coordinate any

Center emergencies that occur on the DOE
reservation.

X-2220N Security Access Control Provides interior protection and high-security
and Alarm System entry controls.

X-2230M Southwest Holding Pond Provide a quiescent zone for settling
suspended solids, dissipation of chlorine, and
oil diversion and containment prior to being
discharged to an unnamed tributary of the
Scioto River. Holding Pond #1

X-2230N West Central Holding Provide a quiescent zone for settling
Pond suspended solids, dissipation of chlorine, and

oil diversion and containment prior to being
discharged to an unnamed tributary of the
Scioto River. Holding Pond #2

X-2232C Interconnecting Process Process piping that is external to the primary
Piping facilities that connects the X-3346 building to

the X-3001 building and connects the X-3001
and X-3002 buildings (includes feed, product
and tails UF 6).

X-3000 Office Building Houses personnel necessary for plant
administration.

X-3001 Process Building Houses the centrifuge machines and their
support systems.
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Table 1.1-1 American Centrifuge Plant Major Facilities
N .Facility Description Faciity Function

X-3002 Process Building Houses the centrifuge machines and their
support systems.

X-3012 Process Support Building Houses the operational and maintenance areas
and the transfer aisleway that services the X-
3002 building.

X-3344 Customer Services Houses the equipment to sample cylinders for
Building customer specifications as well as meeting

NMC&A cylinder sampling requirements.
X-3346 Feed and Withdrawal Houses four distinct areas of operation: one to

Building meet the LUF 6 feed material needs of the
enrichment process operation, one to
blend/transfer UF 6 between cylinders and two
to meet the process withdrawal requirements:
one for product withdrawal and the other for
tails withdrawal.

X-3346A Feed and Product Houses equipment necessary to receive and
Shipping and Receiving ship the UF6 cylinders necessary to support
Building the ACP operations as well as providing

NMC&A scale capability.
X-6000 Cooling Tower Pump Contains the necessary equipment/systems to

House, Air Plant, and Air distribute dry compressed air to the ACP and
Plant Support Systems to provide the requisite water to the X-6001

Cooling Tower for the removal of heat from
_the process buildings.

X-6001 Cooling Tower Provides the necessary cooling requirements
for the process buildings.

X-6002 Boiler System Provides hot water for heating.
X-7721 Maintenance, Stores and Provide areas for maintenance shops; stores

Training Building and receiving activities; and training.
X-7725 Recycle/Assembly An area where the centrifuge machines can be

Facility manufactured, assembled, tested, and
maintained.

X-7725A Waste Accountability Serves as a storage area for equipment and
Facility parts necessary for the maintenance and repair

of the process and process support equipment.
X-7725C Chemical Storage Provides clean, non-contaminated, protected,

Building storage area of manufacturing chemicals.
X-7726 Centrifuge Training and Initially used for centrifuge component

Test Facility manufacturing and centrifuge machine
assembly, then used for machine assembly
training and machine component preparation.
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URER3.4.2-1 R1

Figure 1.3-8 Ponds and Lagoons on the U.S. Department of Energy Reservation
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Figure 1.3-9 Elevations of Roadways and of the Surrounding
Areas of Main Process Buildings
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and Portsmouth, Ohio," U.S. Department of Energy Reservations, Union Carbide
Corporation - Nuclear Division, Oak Ridge, TN, 37830, December 1982

18. "Gas Centrifuge Enrichment Plant, Portsmouth, Ohio, Geotechnical investigation," Law
Engineering Testing Company, Project MK7502, Contract No. EY-77-C-05-5614,
April 1978

19. USEC-651, "The UF6 Manual - Good Handling Practices for Uranium Hexafluoride,"
Revision 8, January 1999

20. ASTM C 1052, Standard Practice for Bulk Sampling of Liquid Uranium Hexafluoride,
2001

21. Report of Site-Specific Seismic Study, USEC American Centrifuge, Piketon, Ohio,
Prepared by Engineering Consulting Services, LLC, ECS Project No. 14-03046, January
2006

22. U. S. Nuclear Regulatory Commission, Environmental Assessment of the USEC
American Centrifuge Lead Cascade Facility, January 2004

23. The Engineering Analysis Report for the Long-Term Management of Depleted Uranium
Hexafluoride, UCRL-AR-124080, Volumes 1 and 2, Revision 2, Depleted Uranium
Hexafluoride Management Program, Lawrence Livermore National Laboratory, May
1997, Website: http://web.ead.anl.gov/uranium/documents/index.cfm

24. ANSI N14.1, Nuclear Materials - Uranium Hexafluoride - Packaging for Transport,
American National Standards Institute, 2001
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3.1.2.3.1.1 Sectioning the American Centrifuge Plant

Partitioning of the facility into "sections" facilitates hazard identification and evaluation.
These sections may be based on specific operations, individual or grouped facility systems,
specific function(s), types of material being handled, and/or physical boundaries inside the
facility. In this process, interactions between the facilities are considered in the analysis to
assure that the full range of events is evaluated.

The hazard identification and evaluation process applied to the ACP included partitioning
of the facility into the following sections:

" Cylinder Storage Areas (CY)

" Feed Area of Feed and Withdrawal Building (FB)

" Interconnecting Process Piping (FP)

" Process Buildings (PB) includes Process Support Building

" Withdrawal Area of Feed and Withdrawal Building (WS)

" Recycle/Assembly Building/Centrifuge Training and Testing Facility/Interplant
Transfer Corridor (RA)

" Customer Services Building (BT)

" Transportation Activity (TA)

" Feed and Product Shipping and Receiving Building (SR)

" Criticality Events (CE)

The hazard identification and evaluation tables presented in the ISA Summary
Appendices use the ACP section acronym identifiers as noted above. The hazard identification
and evaluation process considered the applicable ACP activities including startup, normal
operation, shutdown, and maintenance activities, as well as potential concurrent construction
activities.

3.1.2.3.1.2 Information Gathering and Walkdowns

Facility information gathering is the key element in the process of identifying hazardous
materials and energy sources that are currently known or which may be associated with each
facility section, particularly at the conceptual design stage of a project. This information
gathering process includes "paper walkdowns," which consist of a team review of current design
documentation, system drawings, functional performance requirements, procedures, etc., in the
context of Hazard Identification. In addition, the process uses direct interactions with the
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consequence levels for radiological releases and Table A-6 provides the consequence levels for
chemical releases, along with their relationship to specified receptor locations, using the
maximally exposed individual at each receptor location. Appendix I of the ISA Summary
presents the environmental consequences to comply with the Performance Requirements
presented in 10 CFR 70.61(c)(3). The consequences presented in Tables A-5 and A-6 comply
with the Performance Requirements presented in 10 CFR 70.61(b)(1-4) and 10 CFR 70.61(c)(1-
4). Receptors and their locations are as follows:

Off-site Off-site receptors are the public or everyone outside the site boundary or Controlled
Area. Off-site exposures are conservatively estimated (semi-quantitatively) for the
public at a distance from the point of release to the nearest site boundary as follows:

Facility Off-site Receptor'Distance. "
in, meters (ft).

Feed and Withdrawal Building, X-3346 500 (1,640)
Feed and Product Shipping and 500 (1,640)
Receiving Building, X-3346A
Interconnecting Process Piping, X-2232C 500 (1,640)
Cylinder Storage Areas - X-745G-2, X- 500 (1,640)
745H, X-7746E, X-7746N, X-7746W,
and X-7746S
Transportation Routes 500 (1,640)
Process Buildings, X-3001 and X-3002 700 (2,297)
(also includes Process Support Building,
X-3012)
Recycle/Assembly Facility, X-7725 700 (2,297)
Centrifuge Training and Test Facility, 700 (2,297)
X-7726
Interplant Transfer Corridor, X-7727H 700 (2,297)
Customer Services Building, X-3344 500 (1,640)

WCA Workers in the Controlled Area are workers typically outside the restricted
area, but within the controlled area of the site boundary. For evaluation
purposes, these workers are located outside the last possible barrier from the
hazard and at the worst possible location. Exposures are estimated
(semi-quantitatively) for the WCA receptor at a distance of 100 meters (m).
Typically, this would represent a point near to the exterior walls of the
analyzed facility, but far enough outside that releases could have the
potential to reach ground level. In general, exposures are calculated
assuming exposure times are three minutes for pressurized release events, 20
minutes for fire events, and 60 minutes for slow release events.

WRA Workers in the Restricted Area are workers inside the facility. This
category of receptors includes those workers in the immediate area of the
hazard, and those workers in the same room or building who would quickly
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The ARFs and RFs listed in Table 4.4-1 of the ISA Summary were taken from the DOE
Handbook on Airborne Release Fractions, DOE-HDBK-3010-94 (Reference 7). The bounding
release fractions were selected.

Once doses for the Public and WCA receptors are determined, these consequences are
assigned as "High," "Intermediate," and "Low" according to Table A-5 in Appendix A of the
ISA Summary using the radiological consequence levels for each specified receptor. For events
not involving radiological consequences, the radiological consequence level is designated as
"NA" (Not Applicable). The indicated consequence level bin (High, Intermediate, Low) for the
WRA receptor, however, is selected qualitatively by identifying the calculated 100 m (WCA)
receptor dose for each event as an initial baseline reference point. For release events, the WRA
would be aware of a nearby release, as UF6 releases are readily identified by sight, unpleasant
odor, and physical discomfort if inhaled. Thus, it was assumed that the WRA would promptly
relocate to avoid the release. For these events, the WRA consequence level was assumed to be
equal to the WCA receptor, who is assumed to be unaware of the release.

WRA exposure equivalent to the WCA exposure is explained by using a simple
expanding gas hemisphere as a release model in most cases. Assuming that the gas hemisphere
radius expands at a rate of 1 m/s and the receptor walks away from the release point at 1 m/s
within the cloud, it can be shown that the airborne chemical concentration levels drop off by
approximately a factor of 100 within a radius of approximately 40-50 m. Workers in restricted
areas could evacuate at a faster rate, putting themselves ahead of the leading edge of the
expanding cloud or minimizing exposure during evacuation even if they evacuate in the direction
of the plume.

For criticality events, since the consequences only take place in a localized area (well
under 100 meter distance), the dose received by the WRA is assumed to be "High" and the dose
expected for the WCA and the Off-site public is assumed to be "Low."

Chemical Consequences and Chemical Consequence Standards

Exposure levels resulting from the accidental release of UF6/HF were
semi-quantitatively, or in the case of the WRA, qualitatively, assessed to determine airborne
concentrations at each receptor. Each chemical release consequence is evaluated using the
source term equation above, incorporating the same DR, ARF x RF values that were applied in
the radiological consequence analysis in order to conservatively estimate the amount of UF6HIF
that becomes airborne (source term) as a result of the event. In general, the maximum off-site
and on-site concentrations are then calculated by multiplying the source term by an appropriate
dispersion factor (X/Q) for the respective locations (WCA: 100 m, and Off-site: 500 m or 700 m).
Similar to the radiological case above, downwind airborne concentration values for UF6/HF
releases are estimated using a X/Q spreadsheet that calculates straight-line Gaussian plume
dispersion for the receptors of interest. For the WCA, x/Q is evaluated with a wind speed of 4.5
m/s and D atmospheric stability class. For the off-site public, x/Q is evaluated with a wind speed
of 1.0 m/s and F atmospheric stability class. Release duration depends on the nature of the event.
Explosion, fire, and impact/leak events are assumed to have a 3-minute, 20-minute and 8 hour
release duration, respectively. For fire events that do not involve any cylinders, the release will
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exposures are assumed to be for one hour for all receptors and the one-hour ERPG values will be
used.

High consequences for the Off-site receptor are generally based on airborne
concentrations exceeding the ERPG-2 value (or 30 mg uranium intake), while Intermediate
consequences to the Off-site receptor are based on exceeding the ERPG-1 value (or 10 mg
uranium intake). High consequences to the WCA and WRA receptors are based on airborne
concentrations exceeding the ERPG-3 value (or 40 mg uranium intake), while intermediate
consequences to the WCA and WRA receptors are based on concentrations exceeding the
ERPG-2 value (or 30 mg uranium intake). For those events that involve only the release of UF6
from cylinders or pipes in the absence of fire, the rate of diffusion of UF6 is generally very low
such that the UF 6 has sufficient time to react with air and the product U0 2F2 has time to deposit
or plate out. Only the peak HF concentrations are used to compare with the ERPG values for
both on-site and off-site receptors during these events. The consequence classification for HF is
based upon the peak HF concentration at any time during the event.

Environmental Consequences

Environmental consequences were addressed by the ISA Team when considering the
credible accident scenarios where release quantities exceeded the levels established by the
Performance Requirements of 10 CFR 70.61(c)(3). The methods used and results are provided
in Appendix I of the ISA Summary.

3.1.2.3.2.2.6 Unmitigated Risk Level

Using event frequency and consequence levels, the events are "binned" in
frequency-consequence space to assess relative risk in accordance with 10 CFR 70.61. A risk
rank for each receptor is individually determined for both radiological consequences and
chemical consequences. The objective of risk binning is to focus attention on those events that
pose the greatest risk to the public and workers. Higher risk events are candidates for additional
analysis and/or selection of IROFS to reduce the risk.

Tables A-7, A-8, and A-9 of the ISA Summary are risk binning matrices for the three
receptor locations considered in the ISA [i.e., WRA (close-in), WCA (100 m), and Off-site (500
m or 700 m)]. Table A-7 is the risk binning matrix for the Worker in the Restricted Area, who is
typically located anywhere inside the facility with the hazardous release or hazardous condition.
Table A-8 is the risk binning matrix for the Worker in the Controlled Area (100 m receptor)
located outside the facility. Table A-9 is the risk binning matrix for off-site receptors (Public).

In each of these tables, a rectangular matrix defines bins in frequency-consequence space.
Each bin that is lettered with the letter "A" indicates that 10 CFR 70.61 Performance
Requirements are exceeded, in which case IROFS must be implemented to reduce the risk.
Alternately, bins designated with the letter "B" indicates that 10 CFR 70.61 Performance
Requirements are met, and no IROFS are required.
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Reference 16). Appropriate additional controls were credited as necessary to ensure a
subsequent criticality to those release events was "Highly Unlikely."

3.1.3 Management Measures

ACP IROFS are identified in the ISA Summary. Management measures are utilized to
maintain the IROFS so that they are available and reliable to perform their safety functions when
needed. Management measures are the principal mechanism by which the reliability and
availability of each IROFS is ensured. Management Measures are described in Chapter 11.0 of
this license application. Any IROFS deficiencies are addressed in accordance with the
Corrective Action Program.

3.2 Integrated Safety Analysis Summary

An ISA Summary for the ACP (Reference 1) meeting the requirements of 10 CFR
70.65(b) was prepared in accordance with the guidance contained in Chapter 3.0 of NUREG-
1520, Standard Review Plan for the Review of a License Application for a Fuel Cycle Facility
and NUREG-1513, Integrated Safety Analysis Guidance Document. The ISA Summary is being
submitted for review (separate from this license application).

3.3 Items Relied on For Safety Boundary Definition

In order to ensure IROFS are available and reliable, their boundaries must be clearly
established. The IROFS boundary determination process relies upon the ISA to identify and
define the IROFS and their functions. The boundary determination process then uses the ISA
and ACP design documentation to establish and identify what structures, systems, components,
and actions are required to fulfill the IROFS functions. IROFS boundaries are defined using
CMP-3601-0001, "IROFS Boundary Determination Plan."

3.4 Seismic Specifications

Seismic specifications for the ACP design are based on the risks and potential
consequences from seismic events involving the primary facilities. This approach results in two
criteria being applied depending upon whether or not the normal operations therein involve
liquid UF6. Facilities where liquid UF6 operations occur are required to withstand the forces
resulting from a 10,000-year return period seismic event. All other facilities are required to
withstand the forces resulting from a 1,000-year return period seismic event because UF6
operations therein involve UF6 in either gas or solid form.

The X-3344 Customer Services Building is designed to withstand a 10,000-year return
period seismic event for the Piketon, Ohio area. This correlates to a conservative assumption of
0.48 gravity Peak Ground Acceleration (PGA) (Reference 13). This PGA value was estimated
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using International Building Code seismic methodology. The corresponding vertical earthquake
ground motion is two-thirds of the horizontal ground motion or 0.32 gravity PGA.

The X-2232C Interconnecting Process Piping; X-3001 and X-3002 Process Buildings; X-
3012 Process Support Building; X-3346 Feed and Withdrawal Building; X-3346A Feed and
Product Shipping and Receiving Building; X-7725 Recycle/Assembly Facility; X-7726
Centrifuge Training and Test Facility; and X-7727H Interplant Transfer Corridor are designed to
withstand a 1,000-year return period seismic event for the Piketon, Ohio area. This correlates to
a conservative assumption of 0.15 gravity PGA (Reference 12). The corresponding vertical
earthquake ground motion is 0.1 gravity PGA.

IROFS structures, systems, and components required to function in response to seismic
events are constructed and/or installed to withstand the forces stated above. Non-IROFS
structures, systems, and components are constructed and/or installed, as necessary, to ensure they
cannot adversely affect IROFS structures, systems, and components.

Seismic response spectra for the ACP have been developed by Engineering Consulting
Services (Reference 13). That response spectra will be used to perform dynamic analyses of the
X-3344 Customer Services Building to ensure it can withstand a 10,000-year return period event.
Engineering Consulting Services also evaluated the Beavers Study (Reference 14) to determine if
the study was still adequate for use in justifying the design and construction of existing primary
facilities to withstand a 1,000-year return period event. Engineering Consulting Services
developed response spectra for the 1,000-year return period event that closely matched the
Beavers response spectra and concluded the Beavers Study was suitable for continued use as
stated above. The response spectra developed by Engineering Consulting Services or Beavers
will be used to perform dynamic analyses of the other primary facilities (i.e., X-2232C, X-3001,
X-3002, X-3012, X-3346, X-3346A, X-7725, X-7726, and X-7727H) to ensure they can
withstand a 1,000-year return period event at a minimum. These analyses will ensure that the
primary facilities are adequately designed to prevent collapse of the structures during major
seismic events and ensure the subsequent release of licensed material in a manner that could
cause the 10 CFR 70.61 Performance Requirements to be exceeded is highly unlikely.
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Chemical safety controls are limited to non-radiological materials. Radiological
materials are addressed throughout the ISA Summary and in Chapter 4.0 of this license
application. Chemical process safety is addressed in the ISA. The ISA Summary, Chapter 6.0
identifies potential accident sequences and Chapter 7.0 designates selected controls (i.e., items
relied on for safety [IROFS]) to either prevent such accidents or mitigate their consequences to
an acceptable level.

Chemicals with significant radiological impact are limited to UIF 6 and its release
products, HF and U0 2F2, as indicated in Sections 5.1 and 5.2 of the ISA Summary. Other
chemical hazards, which are not considered to have any radiological impact, are listed in
Appendix B of the ISA Summary. Techniques and assumptions for estimating airborne
concentrations and predicting toxic footprints from chemical releases are presented in Appendix
D of the ISA Summary, which also presents source terms and vapor dispersion models used to
calculate airborne concentrations of UF 6 and its release products. The American Industrial
Hygiene Association (AIHA) Emergency Response Planning Guidelines (ERPGs) have been
selected as the chemical response standard for the ACP. The ERPGs provide airborne
concentration limits to effectively protect individuals against toxic exposure to hazardous
chemicals. These guidelines are discussed in Appendix A of the ISA Summary.

Management measures are established to provide reasonable assurance of the availability
and reliability of IROFS. The ISA includes consideration of the toxicity of uranium, radiological
hazards, and chemical hazards that may impact radiological safety. The. details of the analysis
are provided in the ISA Summary.

6.2 Items Relied on for Safety and Management Measures

Safety in normal operations is maintained through implementation of the defense-in-depth
engineering design philosophy. The ISA Summary describes the basis for providing successive
levels of protection such that health and safety of employees and the public is not wholly
dependent upon any single element of the design, construction, maintenance or operation of the
facility. The schemes employed to ensure safe operation of the ACP include management
measures that provide for the reliability of IROFS. These measures include configuration
management (CM), maintenance, procedures, training, surveillance, and testing. Management
measures are described in Chapter 11.0 of this license application.

6.2.1 Items Relied on for Safety

Chemical process safety controls that prevent accidents or mitigate their consequences
are identified in Section 7.2 of the ISA Summary. These controls are designated as IROFS and
address the chemical hazards that may impact radiological safety. Tables 6.1-1, 6.1-2, 6.1-3, and
6.1-4 of the ISA Summary, identify both radiological and non-radiological accident sequences
with regard to performance criteria. These are also discussed in Section 7.3 of the ISA
Summary.
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6.2.2.9 Human Factors

Human factors design responsibility for plant and system design in the ACP is assigned
to engineering, with specific technical assistance from Industrial Safety personnel. Human
factors reviews address the interface of people with processes and its impact on system
operation. The Human Factors Engineering program is described in Section 2.6 of the ISA
Summary.

6.2.2.10 Detection and Monitoring

Chemicals with significant radiological impact such as UF6, HF, and U0 2F 2 thatare
processed in the various ACP facilities are provided with detection and monitoring systems to
identify chemical releases as appropriate to the release event. Non-radiological chemicals that
do not have significant radiological impact are maintained below PSMIRMP threshold quantities
and do not require detection and monitoring.

6.2.2.11 Chemical Safety Control Strategy

The chemical safety control strategy first requires that the chemicals used be identified
and the listing of chemicals be kept current. Then the chemicals are reviewed for potential
hazards. In order of decreasing risk and decreasing significance, the chemical hazards are
addressed within the ISA Summary and by the applicable IHS programs.

6.2.2.11.1 Identification and Inventory Control

Three processes are used to identify hazardous or toxic chemicals to be
evaluated/controlled and to ensure that inventories are maintained below PSM/RMP threshold
quantities. Material Safety Data Sheets (MSDSs) are maintained in a central location in the ACP
and are available at all times to plant employees, including emergency, response and fire
department personnel from on- and off-site. The first process identifies and inventories
chemicals used at the ACP. This process ensures that chemicals used at the plant are
appropriately addressed for safety. The process includes:

" Purchase requisition reviews;

" A listing of chemicals used;

" A centrally-1cated MSDS library, which is maintained and routinely updated by
Industrial Hygiene; and

" Identification of new chemicals for the review process.

The second process is the formal request for engineering services required for
modifications to existing systems. The request.process provides a mechanism that identifies new
or revised usages of chemicals, chemical processes, and/or associated possible logistics that
require engineering involvement. A request for engineering services may not be required unless
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7.1.3 Emergency Response Organization Qualifications, Drills, and Training

The ACP relies upon a qualified provider to perform emergency response to fire and
other types of accident scenarios occurring at the ACP. Employees receive initial and biennial
fire safety training as part of General Employee Training (GET) on emergency preparedness.
This includes emergency reporting, building/facility evacuation, and fire extinguisher
familiarization. GET is described in Section 11.3.1.1 of this license application.

A qualified supplier provides fire department response to an emergency. This supplier is
staffed, trained, and equipped, adequately to meet the needs of the ACP and the commitments
contained in this license application. The qualified provider will have adequate resources to
meet the needs of the ACP. This requires appropriately trained and qualified fire fighting
personnel, available 24-hours per day, as well as a minimum complement of equipment. There
will be a minimum of four qualified fire fighters and one supervisor available to respond per
shift. These four fire fighters cover entry and backup (two each). Equipment requirements
include one pumper truck with a minimum capacity of 1,000 gpm, one ambulance, and one
HAZMAT truck with radiological and rescue equipment. The time to apply water onto a fire
will not exceed 20 minutes, 90 percent of the time. This is assured through assessments
performed in accordance with Section 11.5 of this license application that confirms that the level
of service is consistent with performance requirements specified in a letter of agreement.

Firefighter training is equivalent to the state certified firefighter training curriculum.
Emergency medial response personnel meet requirements for state certification as emergency
medial technicians and are usually alsofirefighters.

Qualified instructors provide a .range of classroom and hands-on training to maintain
standards of performance for all response personnel. Training needs are reviewed annually and
the training program modified to meet identified needs. Training records are kept of the training
activities. Training is based on national standard emergency response methodology with plant-
specific training on issues unique to the plant. Specific training activities include firefighting,
hazardous material response, confined space rescue, emergency medical response, radiological
emergencies, and rescue. Drills are conducted as part of the plant emergency plan.

7.1.4 Pre-Fire Planning

Pre-fire plans are developed as part of the building emergency packet for the following
buildings and areas; X-3001 Process Building; X-3002 Process Building; X-3012 Process
Support Building; X-3344 Customer Services Building; X-3346 Feed and Withdrawal Building;
X-3346A Feed and Product Shipping and Receiving Building; X-7725 Recycle/Assembly
Facility; X-7726 Centrifuge Training and Test Facility; X-7727H Interplant Transfer Corridor;
and the Cylinder Storage Yards (X-745G-2, X-745H, X-7746N, X-7746S, X-7746E, and
X-7746W).
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Table 7.1-1 Applicable National Fire Protection Agency Codes and Standards

No. Title, ReCode vision

NFPA 10 Standard for Portable Fire Extinguishers

NFPA 13 Standard for the Installation of Sprinkler Systems

NFPA 15 Standard for Water Spray Fixed Systems for Fire Protection

NFPA 25 Standard for the Inspection, Testing, and Maintenance of Water-
Based Protection

NFPA 30 Flammable and Combustible Liquids Code

NFPA 51B Standard for Fire Prevention During Welding, Cutting, and Other
Hotwork

NFPA 55 Standard for the Storage, Use, and Handling of Compressed Gases
and Cyrogenic Fluids in Portable and Stationary Containers,
Cylinders, and Tanks

NFPA 70 National Electric Code

NFPA 72 National Fire Alarm Code

NFPA 75 Standard for the Protection of Electronic Computer/Data Processing
Equipment

NFPA 80 Standard for Fire Doors and Fire Windows

NFPA 101 Life Safety Code

NFPA 220 Standard on Types of Building Construction

NFPA 232 Standard for the Protection of Records

NFPA 241 Standard for Safeguarding Construction, Alternation, and Demolition
Operations

NFPA 801 Standard for Fire Protection for Facilities Handling Radioactive
Materials

7.2 Fire Hazards Analysis

2002

2002

2001

2004

2003

2003

2005

2005

2002

2003

1999

2003

1999

2000

2000

2003

FHAs have been performed for the following buildings and areas; X-3001, X-3002,
X-3012, X-7725, X-7726, X-7727H, X-3344, X-3346, X-3346A, X-745G-2, X-7746N,
X-7746S, X-7746E, and X-7746W. These FHAs ensure that the fire prevention and fire
protection requirements have been evaluated and incorporated. The analyses consider the
building's/facility's specific design, layout, and anticipated. operating needs and considers
acceptable means for separation or control of hazards, the control or elimination of ignition
sources, and the suppression of fires. A FHA will be performed for the X-745H prior to
construction.
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UF6 is the primary hazardous material in the ACP and the ISA provides an evaluation of
accidents that involve the release of UF6, including both radiological and toxicological hazards.
The HF, which evolves from a UF6. release, is considered as one of the toxicological hazards
from a UF 6 release and is also addressed in the ISA.

7.2.3 Building Surveys

The building surveys are conducted, in accordance with written procedures on a periodic
basis, to ensure thebuildings/facilities, systems, and operations continue to meet the codes and
standards to which they were built and operated, and do not violate any safety bases that were
established in the ISA for the credible accident scenarios. The building surveys also ensure no
new credible fire scenarios have been created.

7.3 Building/Facility Design

There are fire hazards related to the enrichment process. Fire hazards are typical
industrial hazards, including maintenance; incidental use of chemicals and flammable liquids;
and energized electrical equipment in the buildings. Accident* potentials are discussed in the
FHAs and ISA.

The ACP buildings/facilities are large and spread across the DOE reservation, which
minimizes the effects that a fire or explosion could have on adjacent buildings and operations.
Ventilation supply and exhaust locations are considered with regard to contamination potential
and smoke control. Floor surfaces are finished to support contamination control.

The primary ACP buildings/facilities are X-3001, X-3002, X-3012, X-3344. X-3346,
X-3346A, X77725, X-7726 buildings/facilities, and X-7727H corridor. The X-3001, X-3002,
X-3012, X-3344, X-3346, X-3346A, X-7725, X-7726 buildings/facilities, and X-7727H corridor
are constructed of heavy unprotected steel frame, concrete floors, insulated metal panel exterior
walls, and a built up roofing material on a metal deck. Each building is considered a single. fire
area with exception of the X-3346, X-7725, X-7726 buildings/facilities, and X-7727H corridor.
Sprinkler coverage is provided in each building/facility. The sprinkler and water systems are
described below. There are no water-exclusion areas in the ACP. Combustible loading is
typically low and the fire hazards are limited to normal industrial activities. Exceptions are
identified in the building survey report or by the building/facility manager. These include such
things as. electrical switchgear and transformers, and maintenance activities.

Use of firewater and potential firewater accumulation has been reviewed in each of the
buildings/facilities to assure no unsafe accumulations can occur with regard to criticality,
equipment loss, or spontaneous combustion.
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Firewater runoff to the environment is controlled by the presence of holding ponds that
can reduce or terminate releases as necessary to minimize environmental impact. There are no
credible accident scenarios that could result in a criticality event in the holding ponds.

As indicated previously, .the X-3001, X-3002, X-3012, X-3344, X-3346A, X-745G-2,
X-7746N, X-7746S, X-7746E, and X-7746W are each considered single fire areas, but the
X-7725 and X-7726 facilities, and X-7727H corridor are considered as a single fire area and the
X-3346 building is considered as two fire areas (Feed Area and Withdrawal Area). Fire areas are
considered to be any location bounded by fire rated construction with a minimum rating of two
hours and equivalently fire rated doors, dampers, or penetration seals. Building and area
separation is used as a method of limiting fire spread. The X-7725 facility and X-3001 building
are, connected by the X-7727H corridor, of the same construction. Each are protected by
automatic sprinkler system, and have acceptable amounts of combustibles.

Review of the emergency egress paths for the existing buildings/facilities is
accomplished using NFPA 101-2003, Life Safety Code, as guidance. Some buildings do not
comply with the travel distances due to their size. Exit arrangements are adequate because of the
low occupancy levels, low combustible loading, large number of exits, and fixed fire suppression
systems in the buildings.

Combustible storage in the buildings is considered as part of the hazard evaluation
described in Section 7.2 of this chapter. There are no significant quantities of flammable liquids
or gases used in the enrichment process; however, centrifuge component manufacturing may be
performed in the X-7725 and involve significant quantities of flammable liquids. The use of
these liquids and incidental use of other flammable liquids and gases is controlled in accordance
with NFPA 30-2003, Flammable and Combustible Liquids Code and NFPA 55-2005, Standard
for the Storage, Use, and Handling of Compressed Gases and Cyrogenic Fluids in Portable and
Stationary Containers, Cylinders, and Tanks.

Electrical systems are installed in accordance with NFPA 70-2005, National Electric
Code.

ACP building/facility design elements include fire protection lighting and fire barriers to
ensure personnel safety in accordance with the applicable NFPA identified in Table 7.1-1.

Security provisions to maintain control of classified material during fire events are
addressed in the Security Program for the American Centrifuge Plant.

New buildings/facilities are designed, constructed, and operated to meet the codes and
standards applicable at the time of design development.

The Cylinder Storage Yards (X-745G-2, X-745H, X-7746N, X-7746S, X-7746E, and X-
7746W) have fire hydrants equipped with monitor nozzles. Workers are trained to initiate the
nozzles should a fire occur within the yards.
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Cylinder handling equipment for handling 2.5-ton cylinders or larger are equipped with
fire suppresser systems for the engine compartments.

7.3.1 Fire Suppression Systems

Fire suppression for the X-3001, X-3002, X-3012, X-3344, X-3346, X-3346A, X-7725,
X-7726 buildings/facilities, and X-7727H corridor is provided by sprinkler systems. The
systems are hydraulically designed and installed to meet or exceed the NFPA recommended
sprinkler densities for Ordinary Hazard Group 1 occupancies. The systems consist of sprinklers
located at the ceilings/roof level and in other areas where needed. The sprinkler heads are
supplied by piping fed from a riser connected to the firewater distribution system. This design is
sufficient to ensure that credible fire related accident scenarios can be controlled given the
building designs, equipment layout, and anticipated combustible loadings.

Existing suppression systems are maintained in accordance with the applicable codes and
standards enforced at the time of construction and installation. New suppression systems will
meet NFPA 13-2002, Standard for the Installation of Sprinkler Systems and NFPA 15-2001,
Standard for Water Spray Fixed Systems for Fire Protection. When modifying existing
buildings/facilities, the safety benefit from applying current codes and standards will be
evaluated to determine if the change is justified. The evaluation and decision made will be
documented.

7.3.2 Fire Alarms

The sprinkler systems are connected to the Fire Alarm system. This system meets the
requirements of NFPA 72-2002, National Fire Alarm Code. The system alarms include
sprinkler water flow alarms from the sprinkler systems and manual pull stations located in the
X-3001, X-3002, X-3012, X-3344. X-3346, X-3346A, X-7725, X-7726 buildings/facilities, and
X-7727H corridor. Alarms are received in the X-1020 Emergency Operations Center and the X-
1007 Fire Station. Alarm announcement is not local, but a building evacuation system can be
manually initiated from the X-1020 Emergency Operations Center, from the X-3012 building, or
locally in some areas.

7.4 Process Fire Safety

The ACP has addressed process fire safety through the design of the buildings and
operations such that consideration is taken for fire hazards that may be present in order to protect
the workforce and public. Hazardous areas are identified to ensure the workforce is cognizant of
hazardous material and operations. The ISA has been performed to identify the credible accident
scenarios and establish the necessary IROFS to ensure the health and safety of the workforce and
public.

The ACP buildings/facilities are designed in accordance with the codes and standards as
identified in Section 7.1 above. The ACP hazardous areas are identified as part of the pre-fire
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9.2.1.1 Radiological (As Low As Reasonably Achievable) Goals for Effluent Control

The ACP maintains and uses gaseous and liquid effluent treatment systems, as
appropriate, to maintain releases of radioactive material to unrestricted areas below the limits
specified in 10 CFR 20.1301 and 40 CFR Part 190, and in accordance with the ALARA policy
described below. Gaseous effluent control systems are also used to maintain releases of
radioactive material to unrestricted areas below the dose constraint in 10 CFR 20.1101 and the
dose limit in 40 CFR 61.92. Unrestricted areas are those areas beyond the DOE reservation
boundary and to which any member of the public has unrestricted access.

The ALARA goal for airborne radioactive releases from the ACP is five percent of the
NRC constraint (10 CFR 20.1101) and Environmental Protection Agency (EPA) limit (40 CFR
61.92), or an annual Total Effective Dose Equivalent (TEDE) of 0.5 millirem (mrem) to the most
exposed member of the public, calculated as described in Section 9.2.2.1.2. This is also less than
15 percent of the most restrictive limit under 40 CFR Part 190, based on site experience.

The ALARA goal for waterborne radioactive releases from the ACP is ten percent of the
airborne ALARA goal, or an annual TEDE of 0.05 mrem to the most exposed member of the
public. This is equivalent to 0.05 percent of the 10 CFR 20.1301 limit on annual public dose.
This goal is based on the assumption that: 1) the effluent limits in 10 CFR Part 20, Appendix B,
Table 2 are equivalent to an annual public dose of 50 mrem; and 2) maximum public exposure
occurs in the Scioto River with a dilution factor of at least 100:1. The principal liquid effluent
stream from the ACP discharges directly to the river via a buried pipeline, and the actual dilution
factor between site effluents and the Scioto River is on the order of 5,000:1. Consequently, the
second assumption should be very conservative.

The ACP also establishes Baseline Effluent Quantities (BEQs) for each monitored vent
and monitored outfall and compares measured weekly effluents to these BEQs. Weekly effluents
that are less than the BEQs cannot approach the dose limit in 10 CFR 20.1301 or the dose
constraint in 10 CFR 20.1101. Weekly effluents that are not less than the applicable BEQs are
evaluated as described in Sections 9.2.2.1.3 and 9.2.2.2.3 of this chapter, to determine whether
they may cause the ACP to exceed regulatory limits or the ALARA goals. Notifications and
corrective actions are implemented as described in those sections and Table 9.2-1.

9.2.1.2 Effluent Controls

9.2.1.2.1 Control of Airborne Effluents

X-3346 Feed and Withdrawal Building

The Feed Area of the X-3346 building sublimes uranium hexafluoride (UF 6) for feed to
the enrichment process and sublimes and desublimes UF 6 for blending /transfer operations
between cylinders, and transfer of UIF 6 material to customer cylinders for shipment as described
in Section 1.1 of this license application and contains a variety of potential sources for
radioactive effluents, both as gaseous UF6 and particulate uranyl fluoride (U0 2 F2). These
sources are vented to the atmosphere through an evacuation system located in the Withdrawal
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Area of this building, which has separate subsystems to control gaseous and airborne particulate
effluents. Both sub-systems exhaust to a continuously monitored combined vent.

The Withdrawal Area of the X-3346 building withdraws and desublimes both the product
and tail streams from the enrichment process as described in Section 1.1 of this license
application and contains a variety of potential sources for radioactive effluents, both as gaseous
UF6 and particulate U0 2F2. These sources are vented to atmosphere through an evacuation
system located in the Withdrawal Area. There are separate evacuation systems, which have
separate subsystems to control gaseous and airborne particulate effluents.

The cylinder burping/heeling systems, feed ovens, freezer/sublimers, cold boxes,
sampling system, and process piping in these areas are manifolded to the gaseous effluent side of
their respective evacuation systems. Gases evacuated from process systems, which can contain
high concentrations of UF6, are processed through cold traps to desublime the UF6 and separate it
from the non-UF6 gases. Residual gases leaving the cold trap have a very low concentration of
UF6, which is further reduced by passing the gas through an alumina trap. When an evacuation
system cold trap becomes full,. it is valved off from the vent and its contents sublimed to a dump
cylinder so the material can. be. fed to the enrichment plant. The cold traps can be bypassed to
allow rapid evacuation of a volume that does not contain radioactive material. The alumina traps
cannot be bypassed.

Cylinder connections and disconnections have the greatest potential for small releases of
UF6 to the workspace. UF6 released in this manner reacts quickly with ambient humidity to form
U0 2F 2. A WISP system is used to collect these gases from fixed operational points (e.g. feed
oven cylinder connection) through the evacuation system. Portable gulper systems are used to
collect any small release of material during maintenance operations. Gulper systems utilize a
flexible hose or hood to evacuate the air in the immediate area where the connection is being
made or broken. The captured gases are passed through a roughing filter followed by a High
Efficiency Particulate Air (HEPA) filter to collect the U0 2F 2 particulate. The portable gulpers•
are exhausted within the building in which they are being used.

The effluents from the WISP sub-systems are combined and vented to the atmosphere
through a common vent after each subsystem associated with the evacuation system has removed
the uranium. The vent is equipped with continuous gas flow monitoring instrumentation with
local readout as well as the analytical instrumentation required to continuously sample, monitor
and to alarm liE6 breakthrough in the effluent gas stream. The continuous vent monitor/sampler
is described in Section 9.2.2.1 of this chapter.

Ventilation air in the X-3346 is monitored under the Radiation Protection Program as
described in Section 4.7 of this license application. Environmental Compliance personnel review
summaries of the monitoring data at least quarterly to verify that ventilation exhausts are
insignificant as defined in NUREG-1520, Standard Review Plan for the Review of a License
Application for a Fuel Cycle Facility (SRP) (i.e., less than 3 x 10-13 microcuries per milliliter
[gCi/mL] uranium).
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X-3001 and X-3002 Process Buildings

The process buildings house the operating centrifuge machines that separate the UF 6 into
enriched product and depleted tails as described in Section 1.1 of this license application and
contain a. limited variety of potential sources for radioactive effluents, primarily as gaseous UF6.
These sources are vented to atmosphere through either the Purge Vacuum (PV) or Evacuation
Vacuum (EV) Systems. Both systems exhaust to a common continuously monitored vent.

Enrichment equipment operates at sub-atmospheric pressures. Equipment operation
requires the removal of any air that leaks into the process. The PV/EV Systems are used to
remove air in the enrichment equipment. Since the air may contain traces of UF 6 the gas
removed by these systems is passed through a shared set of alumina traps prior to venting. The
PV/EV systems in each half (north and south) of each process building are manifolded to one
process building vent. Each process building vent is equipped with continuous gas flow
monitoring instrumentation with local readout, as well as analytical instrumentation to
continuously sample, monitor, and alarm UF 6 breakthrough in the effluent gas stream. The
continuous vent monitors/samplers are described in Section 9.2.2.1 of this chapter.

Valving and piping allow the EV systems to bypass the chemical traps during the initial
pump down of machines that have not been previously exposed to UF6. This reduces the
chances of desorbing previously trapped UF6 from the traps. Otherwise, the EV systems
throughput will pass through the chemical traps along with PV system throughput.

Ventilation air in the process buildings is monitored under the Radiation Protection
Program as described in Section 4.7 of this license application. Environmental Compliance
personnel review summaries of the monitoring data quarterly to verify that ventilation exhausts
are insignificant as defined in the SRP (i.e., less than 3 x 10-13 pgCi/mL uranium).

X-3344 Customer Services Building

The Customer Services liquefies UJF 6 for quality control sampling. of UF6 material as
described in Section 1.1 of this license application' and also contains multiple potential sources
for radioactive effluents, both as gaseous UF 6 and particulate U0 2 F2. These effluents are vented
from X-3344 through piping to an evacuation system in the X-3346 building through a
continuously monitored combined vent.

The autoclaves, sampling manifolds, sample containers and piping and process piping are
manifolded to the gaseous effluent side of the appropriate WISP evacuation system. Gases
evacuated from process systems, which can contain high concentrations of UF6, are processed
through cold traps located in the X-3346 Withdrawal Area to desublime the UF 6 and separate it
from the non-UF6 gases. Residual gases leaving the cold trap have a very low concentration of
UF 6, which is further reduced by passing the gas through an alumina trap. When an evacuation
cold trap becomes full, it is valved off from the vent and its contents sublimed to a cylinder. The
evacuation cold traps can also be bypassed to allow rapid evacuation of a volume that does not
contain significant amounts of radioactive material. The alumina traps cannot be bypassed.
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Cylinder connections and disconnections have the greatest potential for small releases of
UF 6 to the workspace. UF6 released in this manner reacts quickly with ambient humidity to form
U0 2F2. A WISP system is used to collect these gases from fixed operation points (e.g. feed oven
cylinder connection) through the evacuation system. Portable gulper systems are used to collect
any small release of material during maintenance operations. Gulper systems utilize a flexible
hose or hood to evacuate the air in the immediate area where the connection is being made or
broken. The captured gases are passed through a roughing filter followed by a HEPA filter to
collect the U0 2F 2 particulate. The portable gulpers are exhausted within the building in which
they are being used.

The effluents from the WISP sub-systems are combined and vented to the atmosphere
through a common vent after each sub-system associated with the evacuation system in the X-
3346 building has removed the uranium. The vent is equipped with continuous gas flow
monitoring instrumentation with local readout as well as the analytical instrumentation required
to continuously sample, monitor and to alarm UF 6 breakthrough in the effluent.gas stream. The
continuous vent monitor/sampler is described in Section 9.2.2.1 of this chapter.

Ventilation air in the X-3344 building is monitored under the Radiation Protection
Program as described in Section 4.7 of this license application. Environmental Compliance
personnel review summaries of the monitoring data at least quarterly to verify that ventilation
exhausts are insignificant as defined in the SRP (i.e., less than 3 x 10-13 gCi/mL uranium).

X-3012 Process Support Building

The X-3012 building provides process control functions and maintenance. support as
described in Section 1.1 of this license application. From time to time, contaminated
components may be serviced in the maintenance shops in the X-3012 building. Components
requiring repair or examination that have been in service will be opened using appropriate
personnel protective equipment (PPE), and may also include engineered local ventilation systems
to capture any residual uranium.

Ventilation air in the X-3012 building is monitored under the Radiation Protection
Program as described in Section 4.7 of this license application. Environmental Compliance
personnel review summaries of the monitoring data quarterly to verify that ventilation exhausts
are insignificant as defined in the SRP (i.e., less than'3 x 10-13 IiCi/mL uranium).

X-7725 Recycle/Assembly Facility; X-7726 Centrifuge Training and Test Facility; and
X-7727H Interplant Transfer Corridor

Centrifuges are assembled and may be disassembled for repair or inspection as described
in Section 1.1 of this license application in either the X-7725 or X-7726 facilities. The extent to
which a centrifuge is disassembled depends upon the nature of the fault. Centrifuges requiring
repair or examination that have been in service will, be opened using appropriate PPE, and may
also include engineered local ventilation systems to capture any residual uranium.
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The dose calculations are made using either the original CAP88 package of computer
codes or the CAP88-PC package distributed by the EPA. The CAP88/CAP88-PC packages
contain an EPA approved version of the AIRDOS-EPA and DARTAB computer codes and the
ALLRAD88 radionuclide data file. The AIRDOS-EPA computer code implements a steady-
state, Gaussian plume, atmospheric dispersion model to calculate concentrations of radionuclides
in the air and on the ground based on radionuclide releases to the atmosphere and annualized
meteorological data. It then uses Regulatory Guide 1.109, Calculation of Annual Doses to Man
from Routine Releases of Reactor Effluents for the Purpose of Evaluating Compliance with 10
CFR Part 50, Appendix I (October 1977), food-chain models to calculate radionuclide
concentrations in foodstuffs (e.g., vegetables, meat, milk) and subsequent intakes by individuals.
The DARTAB computer code then uses these calculated uptakes and radionuclide data from the
ALLRAD88 data file to calculate annual radiation doses to members of the public.

The annualized meteorological data used in the calculations consist of joint frequency
stability array distributions of wind direction, wind speed, and atmospheric stability that are
prepared from data collected from the reservation meteorological tower. Data from the National
Weather Service may be used in lieu of or to supplement reservation meteorological data in the
event. the on-site tower becomes inoperable. The reservation has a consistent annual pattern of
low-level southwesterly winds predominating over the year. During the winter season,
northeasterly winds are common though. This is largely. attributable to the channeling effect of
the hills and ridges on either side of the reservation, which runs roughly southwest to northeast.

Distances to the nearest residences are taken from U.S Geological Survey maps and
population distributions are from the 2000 census data. EPA published default values for other
off-site parameters (such as local crop productivity) are used in the AIRDOS-EPA model and, in
accordance with EPA recommendations; rural patterns for food sources (i.e., home grown versus.
local production versus national supermarket chains) are assumed.

9.2.2.1.3 Monitoring of Gaseous Release Points

. Each process vent in the X-3001, X-3002, X-3346, and X-7725 has gas flow monitoring
instrumentation with local readout as well as analytical instrumentation to continuously sample,
monitor and to alarm UIF 6 breakthrough in the effluent gas stream. The locations of these vents
are shown in Figure 9.2-1. The continuous vent sampler draws a flow proportional sample of the
vent stream through two alumina traps in series by way of an isokinetic probe. Both vent and
sampler flows are monitored by the sampler's electronic controller. The controller adjusts a
control valve in the sample line to maintain a constant ratio. between the vent and sample flows.
The flow instruments are calibrated at least annually. The primary sample trap is equipped with
an automated radiation monitor to continuously monitor the accumulation of uranium in the
sampler. This radiation monitor provides the real-time indicator of effluent levels for operational
control of the gaseous effluent control systems.

Detailed effluent calculations are based on laboratory analysis of the collected samples.
Each vent sampler has two traps permanently dedicated to each trap position, with one in-service
and the other either being processed or standing by to replace the in-service trap. Normally, the
primary sample traps are replaced weekly and the secondary traps are replaced quarterly. In the*
event of an unplanned or seriously elevated release, the involved sampler traps are collected for
immediate analysis as soon as the situation has stabilized. Alternatively, the sampling period
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Table 9.2-2 Baseline Effluent Quantities for American Centrifuge Plant Discharges

e , Poin T,:- echnetmm

Vents

X-3001 North Vent 0.2 mCi/week 0.1 mCi/week a

X-3001 South Vent 0.2 mCi/week 0.1 mCi/week a

X-3002 North Vent 0.2 mCi/week 0.1 mCi/week a

X-3002 South Vent 0.2 mCi/week 0.1 mCi/week a

X-3346 Ventb 0.08 mCi/week 0.1 mCi/week a

X-7725 Gas Test Stands Vent 0.01 mCi/week 0.1 mCi/week a

Outfalls

LEC Effluents 3 x 10-7/uCi/mL or 6 x 105 /zCi/mL or

0.1 Ci/year

X-2230N West Holding Pond X 7

(NPDES 012) 2.5 x 10-8/Ci/mL 1.0 x 10-7/Ci/mL

X-2230M Southwest Holding Pond 8(P S01)2.5 x 10-8/.Ci/ mL 1.0 x 107/uCi/ mL(NPDES 013)

TWC System Blowdown 5.9 x 10-8 /Ci/ mL 1.0 x 10-7 tCi/ mL
Technetium BEQs for vents are based on five times the MDA.

b X-3346 Vent serves the X-3346 Feed and Withdrawal Areas and X-3344 Customer Services Building.

LEC effluents are characterized before being discharged to the site sanitary sewer. The 100 mCi/yr standard
includes uranium and technetium isotopes discharged to the site sanitary sewer during a calendar year.
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Table 9.2-3 Anticipated Gaseous Effluents

Dich P,~I Totii- Uaim Tcntu
___________ ci!n ' Ci/wk. 1 C'I mL rni/wk c-

X-3346 Feed and Withdrawal <0.08 0
Building (1 vent)

X-3001 and X-3002 Process <0.8 0
Buildings (4 vents) <3.2 x 10-"5 .1.2 X 10-16

X-7725 Gas Test Stands Vent <0.01 0
XT-847 Glovebox Vent 0.0004 0.005

Laboratory Hoods d 0.17 0.035
10 CFR Part 20, App. B, Table 3 x 10- 8 X i0-9

a Since uranium isotopes present at the ACP have the same discharge limit, uranium isotope activities are
combined into a Total Uranium activity for simplifycomparison to the Table 2 limits.

Anticipated concentrations are maximum ambient concentrations at the DOE reservation boundary due to
emission sources and are based on emission estimates and atmospheric dispersion modeling. Anticipated
technetium concentration is based on no detectable releases from the X-7725 facility and X-3000 series buildings.
C Anticipated discharges are measured at the vent and, by definition, are less than the Baseline Effluent Quantities.
Anticipated technetium discharges from the X-7725 facility and X-3000 series buildings are zero.
d- Bounding case for associated analytical services.
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Figure 9.2-1 Locations of American Centrifuge Plant Monitored Vents
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Figure 9.2-7 Locations of Environmental Thermoluminescence Dosimeters Outside theI U.S. Department of Energy Reservation Boundary
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10.0 DECOMMISSIONING

In accordance with Reference 1, this chapter provides an overview of proposed
decommissioning activities for the American Centrifuge Plant (ACP). The ACP is located in a
leased area of the U.S. Department of Energy's (DOE) reservation in Piketon, Ohio. USEC Inc.
(USEC) requests a 30-year license to accommodate plans to operate the ACP through 2037. At
the end of useful plant life, the ACP will be decommissioned such that the facilities will be either
returned to the DOE in accordance with the requirements of the Lease Agreement with the DOE
or will be released for unrestricted use. The criteria for final disposition of facilities will be
established in the Decommissioning Plan (DP) which, as noted below, will. be submitted prior to
license termination. Nevertheless, for the purposes. of the License Application for the American
Centrifuge Plant, the decommissioning discussions in this Application and the decommissioning
estimated costs are based on decontaminating the plant to the radiological criteria for unrestricted
use in 10 Code of Federal Regulations (CFR) 20.1402. Information about USEC, the location of
the site, and the types and authorized uses of licensed material are provided in Section 1.2 of the
license application and a description of the site and immediate environs is provided in Section
1.3 of the license application.

A detailed DP for the ACP will be submitted by USEC in accordance with 10 CFR
70.38(g) and applicable risk-informed U.S. Nuclear Regulatory Commission (NRC) guidance
(References 2, 3, and 4) prior to the time of license termination. Prior to decommissioning, an
assessment of the radiological status of the ACP will be made. Enrichment equipment will be
removed, leaving only the building shells and the plant infrastructure, including equipment that
existed at the time of lease with the DOE (e.g., rigid mast crane, utilities, etc.). Classified
material, components, and documents will be destroyed or disposed of in accordance with the
Security Program for the American Centrifuge Plant (Reference 5). Requirements for nuclear
material control and accountability will be maintained during decommissioning in a manner
similar to the programs in force during ACP operation (Reference 6). Depleted uranium
hexafluoride (UF6) material (tails), if not sold or disposed of prior to decommissioning, will be
sold; or converted to a stable, non-volatile uranium compound and disposed of in accordance
with regulatory requirements utilizing facilities constructed by DOE, as authorized by the USEC
Privatization Act, and/or other licensed facilities. Radioactive wastes will be disposed of at
licensed low-level waste disposal sites. Hazardous wastes will be treated or disposed of in
licensed hazardous waste facilities.

The DP submitted at the time of license termination consists of several interrelated.
components, including (1) site characterization information, (2) remediation plan, and (3) a final
status survey plan. Thecosts for activities required for these components have been identified in
this. chapter and estimated in the Decommissioning Funding Plan (DFP). Costs projected were
developed based on the experience at the Portsmouth Gaseous Diffusion Plant during the
transition to Cold Standby operation and decommissioning cost estimates developed for the
American Centrifuge Demonstration Facility. Additionally, USEC has performed dismantling
and decontamination work at. the gaseous diffusion plants. Data and experience from these
*activities allowed a realistic estimation of expected decommissioning financial expenditures.
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Using the cost data as a basis, financial arrangements are made to cover costs required to
release the ACP for unrestricted use and to dispose of the tails. Updates on cost and funding will
be provided periodically as described in Section 10.10.4. In accordance with 10 CFR 70.22(a)(9)
and 70.25(a)(1), a DFP is submitted as part of the license application for the ACP (Reference 7).

The following assumptions are utilized in the plan for decommissioning:

No credit is taken for salvage value of equipment or materials.

Decontamination liability is anticipated in the X-3001 and X-3002 Process Buildings,
X-3012 Process Support Building, X-3344 Customer Services Building, X-3346 Feed
and Withdrawal Building, X-3346A Feed and Product Shipping and Receiving
Building, X-7725 Recycle/Assembly Facility, X-7726 Centrifuge Training and Test
Facility, X-7727H Interplant Transfer Corridor, X-2232C Interconnecting Process
Piping, and miscellaneous cylinder storage yards.

* No decontamination, is anticipated for the other ACP leased facilities.

* Decommissioning estimated costs are based on decontaminating the plant to the
radiological criteria for unrestricted use in 10 CFR 20.1402.

The centrifuge assembly area in the X-7725 facility is identified as the Decontamination
Service Area (DSA). The centrifuge machine transport system is used to transport the centrifuge
machines from the cascade area to the DSA.

The remaining sections of this chapter describe decommissioning plans and funding
arrangements, and provide a detailed examination of the decontamination aspects of the program.
The information herein was developed in connection with the decommissioning cost estimate
and is provided for information. Specific elements of the planning may change with the
submittal of the detailed DP required near the time of license termination.

10.1 Decommissioning Program

The plan for decommissioning is to decontaminate or remove materials from the facilities
promptly after cessation of ACP operations. Decommissioning planning begins by incorporating
special design features into the plant. These features simplify dismantling and decontamination.
The plans are implemented through proper management of Radiation Protection and Industrial
Health and Safety programs for the ACP. Decommissioning policies address radioactive waste.
management, physical security, and nuclear material control and accountability.
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10.2 Decommissioning Steps

Decommissioning may begin immediately following termination of operation, since only.
low radiation levels exist at this plant. Overall, the decommissioning is estimated to require
approximately six years from plant shutdown to completion of the final status survey of
radiological conditions. The order of activities to support decommissioning will generally be:
planning and preparation; process system purging; equipment dismantling and removal;
decontamination; disposition of equipment and material (including classified items); disposal of
wastes; completion of a final status survey. The following sections provide an overview and
explanation of each of these steps.

10.2.1 Overview

The intent of decommissioning is to return the ACP to an unrestricted use state.
Removed equipment includes the centrifuges, the feed and withdrawal equipment, piping and
components from systems providing UF 6 containment, systems in direct support .of the
centrifuges (e.g., cooling water), radioactive and hazardous waste handling systems,
contaminated air filtration systems, etc. The remaining plant infrastructure includes utility
services such as electrical power supply, sanitary water, fire suppression, ventilation,
communications, and sewage treatment.

Decontamination of the plant will not require the installation of a new facility dedicated
for that purpose since the X-7725 facility will serve as the DSA and will accommodate.repetitive
equipment decontamination of centrifuges and other components. The DSA is described in
Section 10.8.1 of this license application and will be the location for decontamination activities.

Although certain unclassified components may be reused or sold. as scrap, for
conservatism this plan assumes only that components will be decontaminated in accordance with
radiation protection requirements. Classified parts will be dispositioned in accordance with the
Security Program. Table 10.2-1 of this license application lists components for potential
decontamination at decommissioning.

USEC intends to evaluate possible commercial uses of UF6 tails. UF6 tails which are not
commercially reused will be converted to a stable form and disposed of in accordance with the
USEC Privatization Act and other applicable statutory authorizations and requirements at DOE's
WE 6 conversion facilities and/or other licensed facilities. UF6 tails are stored in steel cylinders
until the tails material can be processed in accordance with the disposal strategy established by
USEC. USEC provides financial assurance to fund the estimated cost of conversion and disposal
of the depleted uranium inventory as it is generated during operation. This funding. is described
in the DFP and is in addition to the funding requirements for decommissioning the ACP. At full
capacity, the ACP will generate approximately 8,400 Metric Ton (MT) of UF 6 tails annually.
Over the 30-year license, that is a total of approximately 214,400 MT of UF6 tails, as noted in
Table C3.19 of the DFP. Depending on technological developments and. the existence of
facilities available prior to ACP shutdown, the tails may have commercial value and may be
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10.2.4 Decontamination

The decontamination process is addressed separately in Section 10.8 of this chapter. The
decommissioning. estimated costs are based on decontaminating the plant to the radiological
criteria for unrestricted use in 10 CFR 20.1402.

10.2.5 Salvage and Sale

Items to be removed from the facilities can be categorized as potentially re-usable
equipment (whether contaminated or decontaminated), recoverable decontaminated scrap, and
wastes. Based on a 30-year plant operating life, operating equipment is not assumed to have a
significant reuse• value. Uranium-bearing equipment that remains in the plant will be treated and
disposed of appropriately. Smaller amounts of steel, copper, and other metals can be recovered
and sold at market price. However, for conservatism, no credit is taken for salvage value in the
DFP.

Other items are considered waste. Wastes have no salvage value.

10.2.6 Disposal

Wastes produced during decommissioning will be collected, handled, and disposed of in
a manner similar to, that described for those wastes produced during normal operation. Wastes
will consist of normal industrial trash, non-hazardous chemicals and fluids, small amounts of
hazardous materials, and low-level mixed (LLMW) and radioactive (LLRW) wastes. The
radioactive waste will primarily be crushed centrifuge rotors, trash, and citric cake. Citric cake
consists of uranium and metallic compounds precipitated• from citric acid decontamination
solutions. It is estimated that approximately 76,388 cubic feet of compacted radioactive waste
will be generated during the decommissioning operation. This waste may be subject to further
volume reduction prior to disposal.

Radioactive wastes (both LLRW and LLMW) will ultimately be disposed of in licensed
low-level radioactive waste disposal facilities. Hazardous wastes will be disposed of in
hazardous waste disposal facilities. Non-hazardous and non-radioactive wastes will be disposed
of in a manner consistent with good industrial practice and in accordance with applicable
regulations. A more complete estimate of the wastes and effluent to be produced during
decommissioning will be provided in the DP to be submitted at or about the time of license
termination..

The ultimate disposal of UF 6 tails remains to be determined between potential
commercial uses or processing at the DOE UF 6 conversion facility in Piketon, Ohio. However,
for conservatism, USEC provides financial assurance to fund the estimated cost of conversion
and disposal of the depleted uranium inventory. This funding is described in the DFP and is in
addition to the funding requirements for decommissioning the ACP. Classified components and
documents will be disposed of in accordance with the requirements of the Security Program for
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Table 10.2-1 Components for Potential Decontamination at Decommissioning

.Components Description [uits]" EsiimatedQu•a•nty
Centrifuges 1, 2 Internals: Rotor Assemblies, Motors, Suspensions and 12,000

Mounts (Classified)
Service Modules 2 Structural Components 0

Less than 1 in. Process Piping length (Lft) Includes 0
Piping Tubing 3

1-16 in. Process Piping length (Lft) 271,840

Blowers Feed/Withdrawal Exhaust Blowers 2

Pumps Vacuum (Evacuation/Purge); RHW Pumps 119

Ventilation Ductwork; Miscellaneous WISP Ducting (ft3) 3 3,677

Surfaces Building Floors, Yards, Equipment (ft2) 4 2,494,819

Process valves and MJVs (excluding Sheetmetal) 18,631
Valves

Miscellaneous valves 1,385

Process Equipment Feed Ovens, Autoclaves, Cold Boxes 91

Cranes Ridge Mast (RMC), Bridge, Wall and Jib Cranes; 29Cylinder Transporters, Trolleys

Scales Process Weighing Equipment 12

Compressors Process Gas Compressors 4

Machine Cooling Water HX, Freezer/Sublimers, Tails 36
Heat Exchangers (HX). Coolers.

Traps Chemical traps (8 banks of 4), Cold Traps, 71
.... __Traps_ Roughing Filters, Miscellaneous Traps

Tanks (UF 6) Holdup, Surge, and Dump Tanks 3

Upender Trailer Upender (X-7725)(ft3) 3

Cylinders Tails - 48G/48X (14, 10 Ton) 17,191

Cylinders Product and Feed (2.5 Ton) Gas Test Area (12B) 450

Note 1: Amount includes 11,520 operational units plus 480 contaminated spare centrifuges.
Note 2: Centrifuge casings and service module structural steel is not considered waste. These items are to be removed,
disassembled, decontaminated to NRC 'Free Release' criteria, and stored for later disposition.
Note 3: Piping <1" (assumed to be instrument piping/tubing), ventilation ductwork, and heat exchangers are assumed to not be
internally contaminated. Therefore, these components can be externally decontaminated and remain as part of the building
Balance of Plant.
Note 4: Amount of wall area (ft2) not provided, because it is not anticipated to need decontamination at the time of
decommissioning.
Note 5: Equipment re-utilized from operational phase (not new or purchased).
Note 6: Equipment procured (see Table C3.15 of the Decommissioning Funding Plan for the ACP).
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Components D esciption [unit•] EstimatedQuantity

UJF 6 Portable Carts; Buffer Storage Stands; Mass

Other Equipment Spectrometers; Contaminant Monitors; Miscellaneous 69Platforms; and Gas Test Stand Center (GTC) Stand
Structures

Centrifuge Transporter 5  2

Cranes (Process Area - RMC) 5  8

Cranes, Bridge X-7725 5  .2

Centrifuge Mobile Equipment 5  4

Decontamination Centrifuge Dismantling Equipment 8
Equipment (6/X-7725 and 2/X-7726 Assembly Stands)6

Cutting Machines 6  2

Degreasers 6  2

Decontamination Tanks6  4

Wet Blast Cabinets6  2

Crusher 6 1

10.3 Management/Organization

Management of the decommissioning program will assure proper training and procedures
are provided to assure worker health and safety. The programs will focus on minimizing waste
volumes and worker exposure to hazardous or radioactive materials. Qualified contractors
assisting with decommissioning will be subject to ACP security and training requirements, and
procedural controls.

10.4 Health and Safety

Consistent with the policy during ACP operation, the policy during decommissioning is
to keep individual and collective occupational radiation exposure with the ALARA principle. A
Radiation Protection Program will identify and control sources of radiation, establish worker
protection requirements and direct the use of survey and monitoring instruments.

10.5 Waste Management

Radioactive and hazardous wastes produced during decommissioning will be collected,
handled, and disposed of in accordance with regulations applicable to the ACP at the time of
decommissioning. Generally, procedures will be similar to those described for wastes produced
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The centrifuges will be processed and the following operations will be performed:

" Removal of external fittings;

" Removal of bottom flange, motor and bearings, and collection of contaminated oil;

" Removal of top flange, and withdrawal and disassembly of internals;

" Degreasing of items, as required; and

" Destruction of classified parts by shredding, crushing, burial, etc.

10.8.3 Results

Recoverable items will be externally decontaminated and suitable for reuse except for a
very small amount of internally contaminated items where recovery and reuse is not feasible.
There is potentially a small amount of salvageable scrap material. Material requiring disposal
will be process piping, trash, and residue from the effluent treatment systems. No problems are
anticipated which will prevent the facilities from being released for unrestricted use.

10.9 Agreements with Outside Organizations

The decommissioning activities described herein and in the DFP provide• for
decontamination of the ACP for unrestricted use. As such, no agreements with outside
organizations are required for control of access to the plant following shutdown and
decommissioning.

10.10 Arrangements for Funding

This section provides a general estimate of plant decommissioning costs and UF 6 tails
disposition costs, as well as explains the arrangements made to assure funding is available to
cover these costs. A more detailed. description of these costs and the financial assurance
mechanism is provided in the DFP.

10.10.1 Plant Decommissioning Costs

Table 10.10-1, provides a summary of the cost estimates of the major decommissioning
activities described in Section 10.2. Costs are provided in 2008 dollars with a 25 percentI
contingency factor added based on the NRC guidance (Reference 4). As noted below, the total
estimated cost to decommission the 3.8 million SWU ACP, excluding UF 6 tails disposition, is
$377.3 million. Since costs will likely change between the time of license issuance and actual
decommissioning, USEC will adjust the cost estimate annually prior to operation of the facility
at full capacity, and after full capacity is reached, no less frequently than every three years
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consistent with the requirements of 10 CFR 70.25(e) and recent NRC changes to financial
assurance requirements for materials licensees (Reference 8). The method for adjusting the cost
estimate will consider the following:

* Changes in general inflation (e.g., labor rates, consumer price index);

* Changes in price of goods (e.g., packing materials);

M Changes in price of services (e.g., shipping and disposal costs);

M Changes in plant condition or operations; and

* Changes in decommissioning procedures or regulations.

These costs are estimated as explained below:

Planning and Preparation: $3.3 million

Scope to be completed in one year and includes developing and submitting a detailed DP as a
license amendment for NRC review and approval. Activities anticipated during this phase

.include:

0 Develop Project Execution Plan and Schedule (including the organization and staffing
plan and needed services);

M Develop and submit the Decommissioning Plan;

0 Develop/implement Site Characterization Plan;

0 Review/approve Site Decommissioning Plan. by the NRC;

a Develop Decommissioning Activity Procedures; and

0 Design Decommissioning Service Area (DSA).

Decontamination and/or Dismantling of Radioactive Facilities: $51.5 million

This is based upon utilizing salary and hourly workers at their respective average cost over a
five-year duration. For conservatism, decommissioning estimated costs are based on
decontaminating the plant to the radiological criteria for unrestricted use in 10 CFR 20.1402.
Activities anticipated during this phase include:

" Prepare the decontamination Service Area;

" Internal decontamination of facilities;
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" Dismantle centrifuge machines to include waste segregation and staging;

" Dismantle facilities and components; and

, Tails cylinder movement/disposition to include material title transfer to DOE.

Restoration of Contaminated Areas On Plant Grounds: $0.9 million

This is based upon utilizing salary and hourly workers at their respective current average cost
distribution over a two-year duration. This assumes the contamination of the plant grounds from
the ACP operations will be. minimal. Activities anticipated during this phaseinclude:

External decontamination of facilities;

* Perform Health Physics surveys;

* Scarify cylinder storage yard surfaces; and

Collect/dispose of yard debris.

Final Status Survey: $1.6 million

This is based upon utilizing salary technicians at their current average cost distribution for a•
period of 2.5 years. Costs do not include any NRC confirmatory surveys to verify the results of
-the Final Status Survey. Activities anticipated during this phase include:

Develop/implement survey plans;

A Collect/analyze data;

Perform confirmatory surveys;

Develop final survey report; and

* Prepare License Amendment to terminate the license.

Site Stabilization and Long-Term Surveillance: $3.0 million

As previously stated, the intent of decommissioning is to return the plant to the radiological
criteria for unrestricted use. To accomplish this activity, stabilization and surveillance is
required due to the number of components involved, and the duration of the decommissioning
effort. This scope of work occurs throughout the six year decommissioning period and involves
maintenance and surveillance activities on IROFS, as required, until the license is terminated,
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.Packing Materials, Shipping, and Waste Disposal: $61.6 million

This is based upon shipping and disposal of the internals for 12,000 centrifuge machines (which
includes operating machines as well as contaminated spares), feed and withdrawal equipment,
and other components totaling approximately 76,388 cubic feet of solid waste, 16,225 gallons of
liquid waste from the centrifuge internals and 1,728,000 cubic feet of classified waste in non-
reusable packaging.

Equipment and Supply: $19.6 million

This includes the purchase or lease of dismantling, cutting, degreasing, and crushing equipment;
decontamination tanks, wet blast cabinets, and over 20,000 containers (i.e., B-25 boxes and 55 I
gallon drums).

Laboratory: $1.5 million

This includes labor costs for sampling, transport, testing, and analysis of samples.

Indirect Services: $71.9 million

This includes support services (such as laundry, janitorial, etc.) and infrastructure costs (such as
water, power, etc.) not included in other tasks.

Miscellaneous: $41.6 million

This includes direct costs of $2.9 million for miscellaneous material for decommissioning and
$38.7. million for indirect costs, such as NRC review fees for the submitted DP, license fees,
DOE lease fees, and business insurance.

Subtotal

General and Administrative (6 percent)

Contractor Profit (15 percent)1

Contingency (25 percent)

Total Plant Decommissioning Cost Estimate

$256.5 million

$15.4 million

$29.9 million

$75.5 million

$377.3 million

1Contractor Profit = 0.15[Subtotal + General and Administrative - Other Indirect Costs (excluding insurance) - Outside Services

portion of the Packaging, Shipping, and Waste Disposal Costs]
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10.10.2 UF 6 Tails Disposition Costs

Cost estimates to dispose of UF6 tails generated during ACP operation are separate from
the cost estimates to decommission the plant. As noted previously, the ultimate disposal of UF 6
tails remains to be determined. USEC intends to evaluate possible commercial uses of UF6 tails
before having the tails processed by the DOE UJF 6 conversion facility in Piketon, Ohio. UF6 tails
are stored in steel cylinders until they can be processed in accordance with the disposal strategy
established by USEC. Depending on technological developments and the existence of facilities
available prior to ACP shutdown, the tails may have commercial value and may be marketable
for further enrichment or other processes. However, for the purposes of calculating the UF 6 tails
disposition cost, USEC assumes that the total quantity of tails generated during ACP operation
are processed by the DOE UF 6 conversion facility in Piketon, Ohio.

For conservatism, USEC provides financial assurance to fund the estimated cost of
conversion and disposal of the depleted uranium inventory as it is generated during ACP
operation. This funding is described in the DFP and is in addition to the funding requirements
for decommissioning the ACP. As with plant decommissioning, the cost estimate will likely
change between the time of license issuance and actual decommissioning. USEC commits to
adjust the cost estimate for tails disposal annually. The method for adjusting the cost estimate
will consider.the same factors as previously described in Section 10.10.1 of this chapter.

At full capacity, the ACP will generate approximately 8,400 MT of UF6 tails annually.
As with other decommissioning costs, the disposal cost estimate for UF 6 tails disposal is
provided in 2008 dollars. Consistent with the recommendation in the NRC's guidance on
decommissioning (Section A.3.1.2.3 of Reference 4), a 25 percent contingency factor is applied
to the tails disposal cost estimate. The total estimated cost to dispose of UF 6 tails over the 30-
year license, including a four-year ramp up to full capacity and the 25 percent contingency
factor, is $896.9 million. The basis for this estimate is provided in the DFP.

10.10.3 Total Decommissioning Liability

USEC's total decommissioning liability is the sum• of the total plant decommissioning
costs and the tails disposition costs. USEC's total liability for decommissioning the ACP,
including applicable contingencies, is:

Plant Decommissioning Cost $ 377.3 million
UF6 Tails Disposition Cost $ 896.9 million
Total Decommissioning Liability $1,274.2 million
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Table 10.10-1 Plant Decommissioning Cost Estimates and Expected Duration

Tas/IemCost Estimatel." Approx.
j1Mions, 2008#6d11ars) P'ercent~age.

Planning and Preparation $3.3 1 %

Decontamination and/or Dismantling of $51.5 20%
Radioactive Facilities

Restoration of Contaminated Areas On Plant $0.9 1%
Grounds

Final Status Survey $1.6 1%

Site Stabilization and Long-Term Surveillance $3.0 1%

Packing Materials, Shipping, and Waste $61.6 24%
Disposal

Equipment and Supply $19.6 8%

Laboratory $1.5 1%

Indirect Services $71.9 28%

Miscellaneous $41.6 16%

Subtotal $256.5 100%

General and Administrative (6%) 15.4

Contractor Profit (15%)• 29.9

Contingency (25%) $75.5

Total Plant Decommissioning Cost $377.3
UF6 Tails Disposal Costs 1 $717.6
UJF 6 Tails Contingency (25%) $179.4
TotalF6 Tails Disposition Cost $896.9

Total Decommissioning Liability $1,274.2
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1.0 INTRODUCTION

USEC Inc. (USEC) hereby submits, pursuant to the provisions of the Atomic Energy Act of
1954, as amended, and the rules and regulations of the U.S. Nuclear Regulatory Commission
(NRC), its Decommissioning Funding Plan (DFP) for the American Centrifuge Plant (ACP) in
Piketon, Ohio. This DFP sets forth the information required by 10 Code of Federal Regulations
(CFR) Part 70 regarding USEC's plans for funding the decommissioning of the ACP and disposal
of depleted uranium generated as a result of ACP operations.

As indicated below, USEC presently intends to provide for decommissioning funding
through a surety bond in accordance with applicable requirements of 10 CFR Part 70. However,
USEC may choose to utilize alternate financial assurance funding methods. Alternate funding
methods, if chosen, will be prepared using the guidance provided in NUREG 1757, Volume 3,
Appendix A and will satisfy the requirements of 10 CFR Part 70. The actual funding method to be
used will be executed prior to the commencement of enrichment operations. In the interim,
appropriate model documentation for this funding method is provided in Appendix A and B of this
plan. Upon execution of the funding instruments, USEC will supplement this portion of its
application.

2.0 GENERAL INFORMATION

Plant Description: The ACP is located in the U.S. Department of Energy (DOE)
reservation in Piketon, Ohio, in areas and facilities leased by USEC from the DOE.' The ACP
encompasses the construction, start-up, operation, and maintenance of a uranium enrichment
process using American Centrifuge technology that will produce 3.8 million separative work units
(SWU) annually at full capacity. Chapter 1.0 of the License Application for the American
Centrifuge Plant provides a description of the various facilities associated with the ACP.

Licensed Material: The License Application for the ACP seeks authorization. to operate a
uranium enrichment plant to enrich uranium hexafluoride (UF6) using centrifuge technology.
Uranium enriched in the 235U isotope up to the licensed limit of 10 weight percent 211U will be
withdrawn and shipped from the plant. Material depleted in .the 235U isotope (UF6 tails) will also
be withdrawn and stored on site. At full capacity, the ACP generates approximately 8,400 Metric
Tons (MT) of UF6 tails annually. Therefore, pursuant to 10 CFR 70.25(a), a DFP is required.

Schedule: Construction of the ACP will commence following issuance of a license by the
NRC. Based on the unique modular aspects of the centrifuge technology, capacity is brought on
line in phases.

Details regarding the planned operations of the ACP may be found in the License Application and the accompanying
.Environmental Report.
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Decommissioning Funding Plan for the American Centrifuge Plant Proposed Change

" Site Stabilization and Long-Term Surveillance (Table C3.10)

" Total Work Days by Labor Category (Table C3.11)

" Worker Unit Cost Schedule (Table D3.12)

" Total Labor Costs by Major Decommissioning Task (Table D3.13)

" Packaging, Shipping, and Disposal of Radioactive Wastes (Table C3.14)

" Equipment/Supply Costs (Table C3. i5)

" Laboratory Costs (Table C3.16)

" Miscellaneous Costs (Table C3.17)

" Total Decommissioning Costs (Table C3.18)

" Total Incremental Decommissioning Costs (Table C3.18A)

" Estimated Volume of Annual Depleted Uranium Generated (Table C3.19)

" Estimated Incremental Machine Disposal Cost (Table C3.19A)

" Total Labor Distribution (Table C3.20)

Chapter 10.0 of the License Application for the American Centrifuge Plant describes
specific features that serve to minimize the level and spread of radioactive contamination during
operation that simplify the eventual plant decommissioning and minimize worker exposure. The
decommissioning estimated costs are based on decontaminating the plant to the radiological
criteria for unrestricted use in 10 CFR 20.1402. The total estimated cost of plant decommissioning
in 2008 dollars, excluding tails disposition costs, is $377.3 million (Table C3.18).

The following assumptions are utilized in the decommissioning cost estimate:

• No credit is taken for salvage value of equipment or materials;

Inventories of materials and wastes at the time of decommissioning will be in amounts
that are consistent with routine plant conditions and operations over the 30-year
license;

* Decommissioning activities take place immediately on cessation of operations without
multiyear storage-for-decay periods.

Cost estimates to dispose of UF6 tails generated during ACP operation are presented in
Table C3.19. The ultimate disposal of UF 6 tails is to be determined. USEC intends to evaluate
possible commercial uses of UF 6 tails. UF 6 tails, which are not commercially reused, will be
converted to a stable form and disposed of in accordance with the USEC Privatization Act and
other applicable statutory authorizations and requirements at DOE's DUF6 conversion facilities
and/or other licensed facilities. UF6 tails are stored in steel cylinders until they can be processed in
accordance with the disposal strategy .established and selected by USEC. Depending on

3



.Decommissioning Funding Plan for the American Centrifuge Plant Proposed Change

technological developments and the existence of facilities available prior to ACP shutdown, the
tails may have commercial value and may be marketable for further enrichment or other processes.
However, for the purposes of calculating the UF6 tails disposition costs, USEC assumes that the
total quantity of tails generated during ACP operation are processed by the DOE DUF6 conversion
facility in Piketon, Ohio.

USEC provides financial assurance to incrementally fund the estimated cost of conversion
and disposal of the UF6 tails inventory as it is generated during ACP operation. The estimated cost
of conversion and disposal is based on the actual accumulated depleted uranium inventory and a
conservative forecast of the amount of depleted uranium to be generated for the upcoming period
of operation. This funding is in addition to the funding requirements for decommissioning the
ACP as described above.

At full capacity, the ACP will generate approximately 8,400 MT of UF 6 tails annually.1
USEC estimates that it will take approximately four years for the ACP to ramp up to the full
capacity of 3.8 million SWU per year.

Our examination of the available information has identified that the unit cost to dispose of
tails (depleted uranium) for the ACP could range between $3.66/kilogram (kg) uranium (U) to
$4.95/kg U, depending on a number of factors and assumptions. The unknown factors include:
location(s) for processing USEC depleted uranium, transportation costs, escalation rate(s) of
various construction cost components; de-escalation rate(s) of future operating costs (to present
day dollars); volume of tails disposed; revenue/avoided disposal cost from sale of conversion
products (e.g., hydrogen fluoride) or higher assay tails (tail stripping); construction and operations
budget contingencies; allocation of decontamination and decommissioning costs (between USEC
and DOE); and DOE oversight costs.

USEC has developed the depleted uranium tails disposal cost estimate for the ACP based
on a methodology and supporting data contained in a redacted report prepared by DOE's
consultant, LMI2. This redacted report was provided to USEC by DOE3. Using the methodology
and supporting data contained in the redacted LMI report, USEC prepared an analysis of the
estimated depleted uranium disposal costs specific to the ACP. As documented in this analysis,
USEC has developed a unit cost of $4.95/kg U for processing the ACP depleted uranium at the
DOE's Portsmouth DUF6 Conversion Facility. USEC believes the unit cost of $4.95/kg U is a
reasonable depleted uranium disposal unit cost for the purposes of ACP. decommissioning funding
and should be viewed as the conservative upper bound of the range mentioned. Based on the total
estimated volume of depleted uranium generated over the 30-years of operation and the estimated
cost for disposal, USEC's liability for disposal of depleted uranium is $717.6 million in 2008
dollars. With a 25 percent contingency, this represents a total liability of $896.9 million in 2008
dollars for 30-years of operation. Although a total liability is provided, USEC will incrementally
fund the estimated costs associated with disposal of the depleted uranium inventory as the depleted
uranium is generated during ACP operation.

2 LMI Government Consulting, Report DE523T 1, "An Analysis of DOE's Cost to Dispose of DUF6," Revision 1, July
2005 [Redacted January 31, 2006].
3 Mr. Larry W. Brown (DOE) letter to Mr. Phil Sewell (USEC), "Conversion and Disposal of Depleted Uranium
Hexafluoride (DUF6) Generated by USEC at the American Centrifuge Plant in Piketon; Ohio," dated February 10,
2006.
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USEC's total decommissioning liability is the sum of the total plant decommissioning
costs and the tails disposition costs. USEC's total liability for decommissioning the ACP,
including applicable contingencies, is $1,274.2 million.

4.0 DECOMMISSIONING FUNDING MECHANISM

USEC presently intends to utilize a surety bond to provide reasonable assurance of
decommissioning funding, pursuant to 10 CFR 70.25(f). Accordingly, USEC provides with this
application model documentation related to the use of the surety method of providing
decommissioning financial assurance.4 However, as described in Section 1.0 of this plan, USEC
may choose to utilize alternate financial assurance funding methods. Upon finalization of the
specific funding instruments to be utilized and at least 90 days prior to the commencement of
enrichment operations, USEC will supplement its application to include the signed, executed
documentation.

As noted above, USEC presently intends to utilize a surety bond to provide financial
assurance for decommissioning. The surety bond will provide an ultimate guarantee that
decommissioning costs will be paid in the event USEC'is unable to meet its decommissioning
obligations at the time of decommissioning. A copy of a model surety bond is provided in
Appendix A to this plan. USEC describes below the particular attributes it presently anticipates
including in the surety bond.

With respect to the surety bond, USEC presently anticipates providing for the following
attributes: First, a company that is listed as a qualified surety in the Department of Treasury's
most recent edition of Circular 570 for the State where the surety was signed with an underwriting
limitation greater than or equal to the level of coverage specified in the bond will issue the bond.
Second, the bond will be written for a specified term and will be renewable automatically unless
the issuer serves notice at least 90 days prior to expiration of intent not to renew. Such notice must
be served upon the NRC, the trustee of the external or standby trust, and USEC. Further, in the
event USEC is unable to provide an acceptable replacement within 30 days of such notice, the full
amount of the bond will be payable automatically, prior to expiration, without proof of forfeiture.

The surety bond will require that the surety company will deposit any funds paid under its
terms directly into either an external trust or a standby trust. A copy of a model standby trust is
provided as Appendix B to this plan.

4 The model documentation is derived from Appendix A.9 in NUREG-1757 Volume 3, Consolidated NMSS
Decommissioning Guidance. Financial Assurance, Recordkeeping, and Timeliness, September 2003. USEC will
consider this model documentation as guidance in preparing and executing funding instruments for the ACP. In the
event USEC ultimately selects another form of decommissioning funding, model documentation from this volume of
NUREG- 1757 will also be used as guidance in the preparation of funding instruments.
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Table C3.4 Facility Description Summary

NRC license Numbers and Types (i.e., Part 30, 40, 70, or 72)

- 10 CFR Part 70 - To construct and operate a uranium enrichment facility
Types and Quantities of Materials Authorized Under the Licenses Listed Above

- 300,000 Metric Tons of U1 6 (Uranium Hexafluoride)
Description of How Licensed Materials Are Used

- Uranium is fed to the plant, where it is enriched to the desired 2 35
U assay. The enriched product is

withdrawn and transferred to customer cylinders. The enriched product is shipped to fuel fabricators
for further processing and will ultimately be used to generate electricity in nuclear power plants
around the world. Tails (uranium depleted in 235U isotope) will be stored on-site without undue risk.
Final disposition of depleted material will be determined pending a future evaluation of the number
of existing and potential uses for this material.

Description of Facility, Including Buildings, Rooms, Grounds, and Description of Where
Particular Types of Materials Are Used

- X-3001 and X-3002 Process Buildings - Buildings that house the centrifuge machines and
auxiliary process equipment.

- X-3012 Process Support Building - Area that houses the Area Control Room, maintenance shops
and stores, and other support areas.
X-3344 Customer Services Building - Area that houses the equipment necessary to liquid sample
U1F6 cylinders.

- X-3346 Feed and Withdrawal Building - Area that house the equipment necessary to supply UF6
to the process buildings and to withdraw UF 6 from the process buildings in its enriched and
depleted concentrations and the equipment to blend and transfer product material into customer
cylinders. This facility utilizes previously existing and refurbished gaseous diffusion plant
(GDP) equipment.

- X-3346A Feed and Product Shipping and Receiving Building - Area that houses the equipment
necessary to receive UF6 feed material from previous process manufacturers and to ship UF6

product material to customers, as well as shipping empty feed cylinders.
- X-6002 Boiler Building - A building that houses the equipment necessary to supply

Recirculating Heating Water (RHW) to requisite buildings on the centrifuge plant site.
- X-7725 Recycle/Assembly (R/A) Facility - A large, multiple level building where material and

components are received, components or subassemblies are inspected or tested, and centrifuge
machines are assembled and a statistical amount gas tested. This facility also stores wrecked
contaminated centrifuges and utilizes previously existing and refurbished GDP equipment.

- X-7726 Centrifuge Training and Test Facility - Initially, the area where material and components
are received; components or subassemblies are inspected and tested; components are assembled
into centrifuge machines; final assembled machines are evacuated and leak checked; and limited
repairs are performed to the machine or subassemblies. As the X-7725 R/A Facility becomes
available, these functions will transfer to the X-7725 facility and X-7726 facility will also be
used for contaminated centrifuge machine select repair operations.

- X-7727H Interplant Transfer Corridor - Area that provides an enclosed throughway from the X-
7725 or X-7726 facilities to the X-3001 and X-3002 buildings.

- X-7746S,W and X-745G-2 - Cylinder Storage Yards - Areas that provide UF 6 (Feed, Tails, or
Product) cylinders (empty or full) and overpack storage; and allows cylinder handling equipment
access.

Quantities of Materials or Waste Accumulated Before Shipping or Disposal

- See Table 3.4 (A)
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Table C3.4(A) Quantities of Materials or Waste Accumulated Before
Shipping or Disposal

,ategory "Descriptio. . stimated
1.t!:.. , . . ... I . . .- : ,. Q uantity

Centrifuges 1,2 Internals: Rotor Assemblies, Motors, Suspensions, and 12,000
Mounts (classified)

Service Modules 2 Structural Components 0
Less than 1 in. Process Piping length (Lft) Includes Tubing 3 0

.Piping

1-16 in. Process Piping length (Lft) 271,840
Blowers Feed/Withdrawal Exhaust Blowers 2
Pumps Vacuum (Evacuation/Purge) ; RHW Pumps 119
Ventilation Ductwork; Miscellaneous Gulper Ducting (ft3) 3 3,677
Surfaces Building Floors, Yards, Equipment (ftz) 4 2,494,819

Valves Process Valves and MTVs (excluding Sheetmetal) 18,631
Miscellaneous Valves 1,385

Process Equipment Feed Ovens, Autoclaves, Cold Boxes 91
Cranes Ridge Mast (RMC), Bridge, Wall and Jib Cranes; Cylinder 29

Transporters, Trolleys
Scales Process Weighing Equipment 12
Compressors Process Gas Compressors 4

Heat Exchangers (HX) Machine Cooling Water HX, Freezer/Sublimers, Tails Coolers 36

Traps Chemical Traps (8 banks of 4); Cold Traps, Roughing Filters, 71
Miscellaneous Traps

Tanks (UF 6) Holdup, Surge, and Dump Tanks 3
Upender Trailer Upender (X-7725)(ft3) 3
Cylinders Tails - 48G/48X (14, 10 Ton) 17,191
Cylinders Product and Feed (2.5 Ton) Gas Test Area (12B) 450

UF6 Portable Carts; Buffer Storage Stands; Mass
Other Equipment Spectrometers; Contaminant Monitors; Miscellaneous 69

Platforms; and Gas Test Center (GTC) Stand Structures
Centrifuge Transporter . 2
Cranes (Process Area - RMC) 5  8
Cranes, Bridge X-7725 5 2
Centrifuge Mobile Equipment5 4
Centrifuge Dismantling Equipment (6/X-7725 andDecopntam o 2/X-7726 Assembly Stands)6

Cutting Machines6  2

Degreasers6  2
Decontamination Tanks6  4
Wet Blast Cabinets6  2
Crusher 6  1

Note 1: Amount includes 11,520 operational units plus 480 contaminated spare centrifuges.
Note 2: Centrifuge casings and service module structural steel is not considered waste. These items are to be removed, disassembled,
decontaminated to NRC 'Free Release' criteria, and stored for later disposition.
Note 3: Piping <1" (assumed to be instrument piping/tubing), ventilation ductwork, and heat exchangers are assumed to not be
internally contaminated. Therefore, these components can be externally decontaminated and remain as part of the building BOP.
Note 4: Amount of wall area (ft2) not provided, because it is not anticipated to need decontamination at the time of decommissioning.
Note 5: Equipment re-utilized from operational phase (not new or purchased).
Note 6: Equipment procured (see Table C3.15).
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Service Modules - Piping
(4") runs
Service Modules - Piping 25,920 Lft -45' x 2" dia x 1 565 0.2 113 High Alpha
(2") run
Vacuum Pumps 80 ea 4' x 5' x 4' 6,400 1.0 6,400 High Alpha
Chemical Traps 32 ea 8" dia x 8' 89 0.2 18 High Alpha
Building Headers 12,000 Lft 6" and 10" dia 6,545 0.2 1,309 High Alpha
Miscellaneous Piping 48,000 Lft 1", 2", and 4" dia 4,189 0.2_838 High0"2p83
Pipg uing ' 640,000 LIft I<"dia 3,491 HighAlpha
Heat Exchangers 16 ea 4'x 4' 1,792 Low Alpha
HVP Ductwork 24,000 Lft 4' x 3' 288,000 Low Alpha
Valves (12 K MIV + 6K 18,000 ea 0.4 ft3  7,200 1.0 7,200 High Alpha
Miscellaneous)
Valves, Miscellaneous 640 ea 0.4 ft_ 256 1.0 256 High Alpha
Carts 30 ea 3'x 5'_x 4' 1,800 0.5 900 Low Alpha
X-3012

X-3344
Autoclaves 12 ea 8.6' dia x 20.7' 14,429 0.2 2,886 High Alpha
Piping (evacuation line to 400 Lft 6" dia 79. 0.2 16 High Alpha
X-3346)
WISP System Ducting 300 Lft 6" dia 59 0.1 6 High Alpha
Cylinder Transporter I ea 13' x 3' x 3' 117 0.5 59 Low Alpha
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Table 3.5 Number and Dimensions of Facility Components (Total Volume)

Dimensions of Compacted Total
COMPONEN Number of Total Volume Factor Level ofComponents (specify units) (ft) (Volume Compacted(seiyuis V .olume (t) Contamination

Remaining) w
ýHVAC Du~ctwork 75 Lf 3x2 4,5'00 Low Alpha
X-3346
Feed Area

Electric Feed Ovens 28 ea 18' x 15' x 6' 45,360 0.2 9,072 High Alha
Cold Boxes (Including 7 ea 22' x 15' x 6' 13,860 0.2 2,772 High Alpha
Dump)
Freezer/Sublimers 6ea 48" dia x 144" *VF 2,714 1.0 2,714 High Alpha
Piping (Feed) •4,000 Lft. 6" dia 785 0.2 157 High Alpha
Valves 625 ea 0.4 ft3 250 1.0 250 High Alpha
WISP System Ducting 300 Lft 6" dia 59 0.1 6 High Alpha
Cylinder Transporter 3 ea 13' x 3' x 3' 351 0.5 176 Low Alpha
HVAC'uctwo- rk. 3,500 Lft 3'x 2' 21,000 Low Alpha

Product/Tails Area

Cold Boxes (Product) 18 ea 22' x 15' x 6' 35,640 0.2 7,128 High Alpha
Piping (Product) 2,000 Lft 6" dia 393 0.2 79 High Alpha
Vacuum Pumps 24 ea 2' x 5' x 2' 480 i.0 480 High Alpha
Cold Boxes (Tails) 26 ea 22' x 15' x 6' 51,480 0.2 10,296 High Alpha
Compressors 4 ea 6' x 5' x 4' *VF 960 1.0 960 High Alpha
Compressor Train Coolers 10 ea 4' dia x 4' *VF 754 1.0 754 High Alpha
Freezer/sublimers 4 ea 48" dia x 144" *VF 1,810 1.0 1,810 High Alpha
Mass Spectrometers 6 ea 2' x 4' x 2' *VF 192 1.0 192 High Alpha
Chemical Traps 16 ea 8" dia x 96" 45 0.2 9 High Alpha
Cold Traps 15 ea 10" dia x 12' 98 0.2 20 High Alpha
Piping (Tails) 4,000 Lft 6" dia 785 0.2 157 High Alpha

Blowers (Vent Exhaust 2 ea 4' x 10' x 4' 320 0.2 64 Low Alpha
Sys)
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Table 3.5 Number and Dimensions of Facility Components (Total Volume)

Compacted Total
Number of Dimensions of Total Volume Factor Coted Level ofCOMPONENT Components Component(ft) (Volume t Contamination

(specify units) RemaiuVolumef~~~~~~~~Remaining) Vlm f3 otmnto

Roughing Filters 4 ea 3' dia x 4' 113 0.2 23 High Alpha
Holdup Tanks 2 ea 8' dia x 14' 1,407 0.3 422 High Alpha
Surge Tanks 1 ea 12' dia x 55' 6,220 0.3 1,866 High Alpha
Vacuum Pumps 8 ea 3'x 3'x 3' 216 1.0 216 High Alpha
WISP System Ducting 300 Lft 6" dia 59 0.1 6 High Alpha
Containment Monitors 5 ea 2' x 3' x 2' 60 0.2 12 Low Alpha
Cylinder Transporter (iP, 2 ea 13' x 3' x 3' 234
IT)

Feed/Tails Area

0.5 117 Low Alpha

* m,-~~r'sysvsyra'svaws'sr,

VIVý ý u'ct k:' -.... LowAlhDutw3 3500- Lk J______2_'__21,66
Piping <1"; Tubing 24,000 Lft I-" d-a 131 High Alpha
Valves 625 ea 0.4 ft, 250 1.0 250 High Alpha

Common Area
Tails Cylinders 17,191 ea ./139 ft3 2,389,565 High Alpha
Product Parent Cylinders 444 ea 108.9 ft3  48,352
Gas Test Area Cylinders 6 ea 2.38 ft3  .14
(12B) _ '
X-2232C

High Alpha
High Alpha

IPP (x2) 5,000 Lft 10" dia 2,727 0.2 545 High Alpha
IPP (x4) 10,000 Lft 8" dia 3,491 0.2 698 High Alpha
IPP (x2) 5,000 Lft 20" dia 10,908 0.2 2,182 High Alpha

X-6002
Boilers 3 ea 24' x 14' x 12' 12,096 0.3 3,629 Low Alpha

Pumps, RHW 3 ea 4' x 4' x 10' 480 1.0 480 Low Alpha

X-7725
Buffer Storage Pedestals 20 ea 5' x 25' x 1.5' 3,750 0.3 1,125 Low Alpha
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Table 3.5 Number and Dimensions of Facility Components (Total Volume)

Dimensions of Compacted TotalC Number of Comensif Total Volume Factor (Volume Coted Level of
ComponentsComponent (specif (ft3) Remaining) Compacted Contamination

units) Volume (ft3)

Traps, Gas Test Stand 4 e 8" dia x 8 11 0.8 9 Low Alpha
L- A. Iittc"k''"r- "3,800 f-3 x 22,8406 Low'Alha
Vacuum Pumps 7 e, 2' x 5'x 2 140 .1.0 140 Low Alpha
Valves Miscellaneous 120 e, 0.4 ft 48 1.0 48 Low Alpha
Mass Spectrometers 1 e, 2' x 4' x 2' *VI 32 1.0 32 High Alpha
Upenders 3 e, 40' x 5' x 4 2,400 0.3 720 Low Alpha
-Platform, Steel 1 e, 44' x 20' x 20 17,600 0.2 3,520 Low Alpha
Trolley (Monorail) 12e, 5' x 5' x 8 2,400 0.2 480 Low Alpha

with""" '44'x 60"'k f8'4 p~o Apaý
P latforms ._._-_'____
Gas Test Stand Equ't (MIV 6 e, 2' x 5' x 1 60 1.0 60 Low Alpha
sets)
X-7727H
IVACDiuc•work . . 23 unit :. 3'x 1'x 50 3,450

Total Component Volume 1 7,913,768
Low Alpha.

Assumptions:
* Centrifuge casings and service module structural steel is not considered waste. These items are to be removed, disassembled, decontaminated to NRC 'Free Release'

criteria, and stored for later disposition. Centrifuge machine internals are considered for waste and accounted for in Table C3.14.
* Total Component Volume does not include the centrifuge casing, service modules (structure), piping ,51", HVAC ductwork, some heat exchangers, and Tails cylinder

component volume in this volumetric calculation; the piping, HVAC ductwork, and heat exchangers are essentially decontaminated to a 'free release' criteria, and
remain in the buildings; the centrifuge casings and service module structure are decontaminated to a 'free release' criteria and are stored for later disposition. Tails
cylinders are considered to be part of the Tails classified waste disposal costs calculated by a different means in Table C3.19 elsewhere.

" X-7725 Manufacturing areas/items were excluded from the estimate.

* Highlighted rows represent HVAC ductwork, and.heate•xchangers

f Highlighted rowsreprepsent Tails'cylinders.
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Table C3.5(A) Number and Dimensions of Facility Components (Total Area)

... :: .... .. ' . . .• • .. . . .. . ... ...... ".. .." . ... .. ... D im en sion s of .. ""
Number of Total Area Level of

Component Component /Area
CaContamination

Compoents(specify units)1  (t
X-3001 and X-3002 416'x 730
Cranes (RMC) 4/Buildin -650' x 2' x 2 rail, 20,800 Low Alpha
Floors 2 Building 303,680 ft 607,360 Low Alpha
X-3012 "_ _ _ _ _240'x 201
Maintenance Shop 3 (floors only .100'. X 39 11,700 Low Alpha

Small Parts' Misc Varie( 11 Low Alpha
Floors (-60%) 2 1 Buildin 28,950 ft 28,950 Low Alpha
X-3344 200' x 200

lSes- If*______ _ ~1x6 198 ha,

Cylinder Transport 1 se -200' x 2 rail! 167 Low Alpha
Floors 1 Buildinj 40,000 ft 40.000 Low Alpha
X-3346 488'x 352

aS aes .3 e 1-"x 198 Low Alpha
Cranes 2 e, -1,200':x 2'"x 2rail, 9,600 Low Alpha
Cylinder Transport 4 set -352' x 2 rail! 1,173 Low Alpha
Floors 1 Buildin 107,920 ft 107,920 Low Alpha
X-3346A 100' x 190
Sýcaies . .4et 11• x 6. 264 Low Alpha
Floors 1 Buildin 19,000 ft 19,000 Low Alpha
Cylinder Storage Yards _ ____ ___.

X-745G-2 .. 245'k550 135,057 - L57Alpha
X-745H (Future lot) 1 lo 486'x 2,178 1,059,150. Low. Alpha
X-7746S 1 16 197' x 163 32,968 Low Alpha
X-7746W 1 lo 796' x 166 132,543 Low Alpha
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Table C3.5(A) Number and Dimensions of Facility Components (Total Area) (Cont.)

Dimensumber of Total Area Level of
Components Component (ft2) 1 Contamination

(specify units)._
X-2232C 2,500' x 5
Housing 1 Equivalent Are, 12,500 ft 12,500 Low Alpha
X-6002 120' x 160'

~~F~doin uidin' 192,2d t 0Nne
X-7725 540' x 820

Sc~1~s~~e, ___________ 18L1ow Alpha

Tro1ley, Monorail 1 e(, -1,350 Lft x 2' x 1 rai 2,700 Low Alpha
Cranes, Double-Girder Bridge 5 e, -204' x 2.3' x 2 rails (shared' 4,692 Low Alpha
(Trolley)
Cranes, Single-Girder Bridge 2 e, -80' x 1.3' x 2 rails (shared' 416 Low Alpha

e Al" Y'0k2 ýi2i !T7 - Low~lh
,C•anes, Wall-(5-abandoned) _50'x 2'x 2 rail.. 0 Low Alpha
Buffer Storage (-75%) 2 1 lo -208' x 283 45,000 Low Alpha
South Bldg Floors - 1 lo . 536' x 272 145,792 Low Alpha
X-7726 286' x 84

Cranes (xl Job, xl Monorail, and 4 e, 189 ft 189 Low Alpha
x2 Mini-Monorail)
Floors (multiple levels) 1 Buildin 49,500 ft 49,500 Low Alpha
X-7727H -750' x 30
Floors 1 Buildiný 26,078 ft 26,078 Low Alpha

Total Area 2,494,819
Note 1: Actual areas were determined by AutoCAD and vary somewhat from a given straight area calculation (1*w).
Note 2: Percentages/Areas listed are realistic probability of floor space needing potential decontamination.
Highlighted rows represent items/equipment to remain in-place and will be decontaminated to a 'Free Release' criterion.
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Table C3.7 Decontamination or Dismantling of Radioactive Facility Components
(Productive Work Days)

Gru T#y Dur Prod Total
Group_____. _ _ Type_ 'Workers (#y) Factor (wd)

Supervision Salary 6 5 219 6,570
Engineering Salary 5 5 219 5,475

Salary 3 5 219 3,285
Operations Hourly 21 5 219 22,995

Maintenance Salary 9 5 219 9,855
Hourly .44 5 219 48,180

Plant Salary 6 5 219 6,570
Support Hourly 17 5 219 18,615

Support Production Salary 8 5 219 8,760
Support Hourly 13 5 219 14,235

Total 132 144,540

Assumptions:
* Anticipated duration = 5 y
* Productivity Factor = 219 wd/y = 260 - 41 (Paid Absences)

Anticipated tasks considered (Listed percentages are a relative indicator of the amount of phased
resource effort for each task):
* Erect Decontamination Facility (Minimal comparative effort)
* Decontamination of facilities - Internals (- 1.5 %)
* Dismantle centrifuge machines; Waste segregation/staging (-54.5%) [46.6 mh/machine]
* Dismantle facilities/components (-17%)
• TailsCylinder movement/disposition (-5%) [material title transfer DOE/IUDS]
* Continued Project and Security Support (-22%)
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Table C3.8 Restoration of Contaminated Areas on Facility Grounds
(Productive Work Days)

S# Dur Prod TotalGroup Type Workers (#y) Factor (wd)

Supervision Salary 0 2 219 0
Engineering Salary 0 .2 219 0
O perations Salary 1 2 219 438
sRHourly 5 2 219 2,190

jaintenance Salary 0 2 219 0
In Hourly 0 2 219' 0
m Plant Salary 1 2 219 438
p".

t Support Hourly 0 2 21.9 0
Support Production Salary 0 2 219 0
o Support Hourly 0 2 219 0
n

Total 7 3,066
Anticipated duration =2y

* Productivity Factor = 219 wd/y = 260 - 41 (Paid Absences)
* 1 person cleans -600 - 900 ft2/d (750 ft2/d used a•vg value) loose contamination (minimal

amount of loose contamination anticipated)
* Shares resource allocation coincident with Decontamination or Dismantling phase effort
* Minimal loose contamination and cleanup anticipated
* Labor estimate includes non-labor cots for analytical sampling/surveying efforts

Anticipated tasks considered:
* Decontamination of facilities - external/outside; cylinder
* Perform IHP surveys
• Remove fixed contamination; Scarify cylinder storage yards surfaces
" Collect/dispose of yard debris
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Table C3.9 Final Radiation Survey
(Productive Work Days)

Dur Prod TotalGroup Type Workers (#y) Factor, (wd),

Supervision Salary 0 2.5 219 0
Engineering Salary 1 2.5 219 548

Operations Salary 0 2.5 219 0
OperationsHourly 0 2.5 219 0

Maintenance Salary 0 2.5 219 0
Hourly 1 2.5 219 548

Plant Salary 3 2.5 219 1,641
Support Hourly 1 2.5 219 548

Support Production Salary 0 2.5 219 0
Support Hourly 0 2.5 219 0

Total 6 3,285

Assumptions:
* Anticipated duration = 2.5y
* Productivity Factor = 219 wd/y = 260 - 41 (Paid Absences)
* Work period occurs coincident with the last 2.5 years of the D&D phase.
* Labor estimate includes non-labor costs for analytical sampling/surveying efforts.

Anticipated tasks considered:
0 Develop/implement survey plans
* Collect/analyze data
* Perform confirmatory surveys
* Develop final survey report.
0 Terminate license
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Table C3.11 Total Work Days by Labor Category

Laor Lbo'Lao~r' Labor - Labor 'Labor Labor Labor Total
Task Category Category- Category Category Category Category Category Category Phase

Supervision Eng. Operations Operations Maint. Maint. Support (S' Support Labor
(S) (5) (S) -(H) %(S) (H) (H)

Planning and Preparation 657 1,752 438 438 876 0 438 3,285 7,884
Decontamination and/or
Dismantling of Radioactive
Facility Components 6,570 5,475 3,285 22,995 9,855 48,180 15,330 32,850 144,540
Restoration of Contaminated
Areas of Facility. Grounds 0 0 438 2,190 0 0 438 0 3,066
Final Radiation Survey 0 548 0 0 0 548 1,641 548 3,285
Site Stabilization and Long-Term
Surveillance 0 1,314 1,314 1,314 0 2,628 0 0 6,570
Total 7,227 9,089 5,475 26,937 10,731 51,356 .17,847 36,683 165,345

Assumptions:
* Individual tables describe other assumptions; this table is a summation of previous table information categorized by Salary or Hourly per phase.
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Table C3.14 Packaging, Shipping, and Disposal of Radioactive Wastes

[A]'Disposal [B] Number [C] [D[ UnitTCost [El Total
Waste Type Volume (ft3); of Container Container Unclassified Waste' ' (Sift or $/gal),

# Centrifuges. Volume Disposal Costs
1: Misc Total
Compacted Equ' t
Solid Waste 76,388 850 90 $44.20 $3,381,300
2: Liquid Waste 12,000 295 55 $73.10 $1,186,048

Total [ $4,567,348

Assumptions:
* Unclassified, Low-Level Contaminated waste; Liquid waste from machine disassembly
* [A'] = Total Compacted Volume (Table C3.5); [A2] = # centrifuges (Installed plus Spares) (Table C3.4a)
S[B'] = A'/C'; [B2].- A2*5.4 qt/machine/220 qt/barrel; [C1] = B-25 boxes volume = 90 ft3;

[C2 ] = 55 gal/barrel
* [D1] = Unit Cost' = $44.20/ft3 = $30.08 (Current disposal and transportation cost - Energy Solutions, Clive, UT

[1,791 miles one way.trip and Brokerage Costs]),+ $13.34/ft3 (Labor costs - Handling, Waste Engineering,
Radiological Waste NDA Characterization, and HP Support) + $0.78/ft3 (Rad Characterization Equipment); [D 2 ]
= Unit Cost2 

= $73. 10 = $70.00/gal (incineration and disposal @ Diversified Scientific Services Inc. {DSSI},
Oak Ridge, TN) + $0.95/gal (Transportation and Brokerage cost [350 miles one way trip to DSSI]) + $2.15/gal
(Labor costs - Handling, Sampling, Lab Analyses) [$2008]

* [El] -_ B1C'D1; [E2] = B2
C

2
D

2

* Unclassified Waste Disposal Prorated Ratio [only used in computation for contractor profitability] = amount ol
waste cost that is directly associated with waste disposal and not subject to contractor profit: '(Current disposal
and transportation cost)/(Total compacted solid waste cost) = 0.68; 2 (incineration and disposal cost 4
transportation cost)/(Total liquid waste cost) = 0:97

e Unit cost information is based upon current design information and cost information from United State,
Enrichment Corporation gaseous diffusion operations, specifically Gas Centrifuge Enrichment Plant cleanup.

* [M] Total.
'[F]140f [G] Factor [r Classified]K

Waste Type [ Cn of [2m of Containers Containers Cost Ws D
Centrifuges (.-25/ma) Volume ($/ft3 ) Costs

3: Classified Waste 12,000 1.6 19,200 90 $33.02 $ 57,058,560

Total I 19,200 [ $ 57,058,560

Grand Total __ I $ 61,625,908
Grand Total I 1 $ 61.6M
(Rounded) 1

Assumptions:
* Classified, Low-Level Contaminated Waste
" [G] - historical event = 1.6 B-25 boxes/machine

[H] = number of B-25 boxes = FG
* [J] = B-25 boxes volume = 90 ft3

* [K] = Unit Cost = $32.02/ft3 = $14.5 1/ft3 (Current DOE classified disposal cost - NTS, NV) + $4.39/ft3

(Transportation [2,136 miles one way tripand Brokerage Costs) + $13.34/ft 3 (Labor costs - Handling, Waste
Engineering, Radiological NDA Waste Characterization, and HP Support) + $0.78/ft3 (Rad Characterization
Equipment) [$2008]

* [M] = HJK
" B-25 boxes contain volume gaps, which are filled to capacity from scarified yard materials/debris.
* Classified Waste Disposal Prorated Ratio [only used in computation for contractor profitability] =:amount of

waste cost that is directly associated with waste disposal and not subject to contractor profit: (Current DOE
Disposal cost + Transportation cost)/(Total Classified waste cost) = 0.57

* Unit cost information is based upon current design information and cost information from United States
Enrichment Corporation gaseous diffusion operations, specifically Gas Centrifuge Enrichment Plant cleanup.
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Table C3.15 Equipment/Supply Costs

[C]

Equipment/Supplies [A] [B] TotalQuantity Unit Cost Equ't/Supply
Cost

Centrifuge Dismantling
Equipment1  8 $27,946 $223,568
Cutting Machines 2  2 $27,946 $55,892
Degreasers3  2 $16,768 $33,536
Decontamination Tanks4  4 $27,946 $111,784
Blast Cabinets5  2 $27,946 $55,892
Crushers6  1 $279,461 $279,461
Negative Air Machines 7  2 $14,532 $29,064
B-25 Containers 8  20,050 $938 $18,806,900
55 gallon Barrels 9  295 $74 $21,830

TOTALS I $19,617,927
TOTAL (Rounded) I $19.6M

Note 1: Specialized tooling and lift fixtures for handling various machine components. Estimate based on
in-house design and fabrication.

Note 2: 10" heavy-duty metal band saws, floor mounted, for cutting long parts into manageable size.I
Estimate cost includes electrical hook-up and anchoring.

Note 3: All electric pressure cleaner for removing residue from the machines. Estimated cost includes
electrical hook-up and anchoring.

Note 4: Geometrically safe stainless steel holding tanks for supporting the cleaning operation. Cost
includes tank supports, suction pumps, associated valves and piping.

Note 5: Booth enclosures to support thedegreasing operation.
Note 6: Heavy-duty metal hydraulic crusher for volume reduction, surface mounted. Estimated cost

includes associated components, utility hook-ups, and anchoring.
Note 7: Heavy-duty air filtration device to maintain negative air differential and filtration between an

enclosure and atmosphere.
Note 8: Approved metal containers for storage/shipment of dismantled machine and machine components.

Quantity is sum of B-25 containers from Table C3.14 (850 + 19,200 = 20,050).
Note 9: Barrels for the capturing of dismantled machine and machine component fluids from Table C3.14

(295).

Assumptions:
" [C] = AB
" Unit costs are derived utilizing industrial standard equipment and Department of Energy Gas Centrifuge

Enrichment Plant cleanout project experience.
" Unit costs increased by Inflation Index = CY2005 (3.2%) * CY2006 (3.2%) * CY2007 (2.7%) *

CY2008 (2.2%) [Ref. A]; except B-25. containers and 55 gallon barrels, which are listed in actual
$CY08 in lieu of 2004 indexed to 2008 dollars.
[Ref A] = Implicit Price Deflator of the Gross Domestic Product for 2005 (1.032), 2006 (1.032), 2007
(1.027) or Administration (Council of economic Advisors Forecast Inflation) for 2008 (1.022) as
amended by the GDP price index on June 6, 2007.
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Table C3.16 Laboratory Costs

# Worker # Yea Routine Fre Recall Freq Incident Sample Unit CosPhase Activity (samples/y) Freq Total Cost
(samples.y)s Factor M

______________ _____ _________ __________ (samnples/y):Fco $
Planning and

1 Preparation 36 1 4 0.2 2 6.2 115 $25,668
Decontamination or

2 Dismantling 132 5 12 0.6 6 18.6 115 $1,411,740

Restoration of
3 Contaminated Areas 7 2 12 0.6 4 16.6 115 $26,726

Final Radiation Survey

4 6 2.5 12 0.6 4 16.6 115 $28,635
Long Term

5 Surveillance 5 6 4 0.2 2 6.2 115 $21,390

TOTALS 186 .... _$1,514,159

TOTAL (Rounded) $1.5M

Assumptions:
* The utilization of the 'on-site' laboratory facility is anticipated; therefore, there are no associated transportation costs included in the derivation of the

Unit Cost.
* Routine frequency is the anticipated number of samples per individual per year (see Table 4.7-3 of the License Application).
* Recall Frequency assumes 5 percent recall rate; Recall = an individual sample submitted when analysis results exceed a predetermined urinalysis

program action level (see Table 4.7-3 of the ACP License Application).
* Incident Frequency assumes two samples submitted for'each incident; Incident = a special sample submitted for analysis due to an incident (for

example, a personnel contamination event or an airborne release of radioactive material event occurs).
* Sample factor = routine freq % + Recall % + Incident %; Total cost = (# worker/phase) * (# yr) * Sample Factor * Unit Cost.
* # samples =(# worker/phase) * (Routine freq % + Recall % + Incident %)* # yr
* Analytical Unit Cost = $115/sample [Amount based for uranium isotopic analysis by alpha spectrometry and includes analysis performance, labor, and

cost of materials plus oyerheads] ($CY08).
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Table C3.17 Miscellaneous Costs

Other Direct Costs

Cost Item TotalCost ,

Miscellaneous
Material for DeCon'

$2,945,500

Total •$2,945,500

Total (Rounded) $2.9M

Note 1: Estimate based upon percentage of
Decommissioning Cost subtotal (1.5% * Total
Other Costs) (values from Table C3.18) [0.015
* (Total Other Indirect Costs)].

Other Indirect Costs

Co.st Itet KTotal Cost

NRC Staff Review
and Approval DP 2 $90,000

License Fees 3 $24,556;260
DOE Lease $12,089,700
Business Ins $ 1,922,069

Total $38,658,029

[Total (Rounded) $38.7M

Note 2: Estimate based upon review and
approval for Decommissioning Plan (DP).
Inflation Index = CY2005 (3.2%) * CY2006
(3.2%) * CY2007 (2.7%) * CY2008
(2.2%)[Ref. A].
Note 3: Estimate based upon NRC Annual
Operational Fees for plant.
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Table C3.18 Total Decommissioning Costs

Calculte
Ref,. T"a'sk, Costs: ercenag

D3.13 Planning and Preparation $ 3.• 1%

Decontamination and/or Dismantling
D3.13 of Radioactive Facility Components $ 51._ 20%

Restoration of Contaminated Areas on
D3.13 Facility Grounds $ 0.S 1%
D3.13 Final Radiation Survey $ 1. 1%

Site Stabilization and Long-Term
D3.13 Surveillance $ 3. 1%
CS-3-6 Indirect Services $ 71.! 28%

Packaging, Shipping, and Waste
C3.14 Disposal Costs $61.( 24%
C3.15 Equipment/Supply Costs $19.( 8%
C3.16 Laboratory Costs $ 1._ 1%
C3.17 Other Direct Costs $ 2.ý 1%
C3.17 Other Indirect Costs $ 38., 15%

iihluhtit~i 1 l)qig 1INfl t/

G&A
Contractor Profit 3

Contingency4

Total Labor & Materials Cost
Tails Disposal Cost $717.
Tails Contingency5 $179.

Total Tails Disposal Cost

Total Decommissioning Cost
Estimate (Including Tails Disposal)

Note 1: Subtotal includes labor/materials overhead allocations costs.
Note 2: ýGeneral and Administrative (G&A) cost assumed to be 6% based upon current company's experience.
Note 3: Contractor Profit assumed to be 15% of the subtotal plus G&A minus other indirect costs ([excluding
insurance] minus the outside services portion of the Packaging, Shipping, and Waste Disposal Costs (15% *[256.5 +
15.4 - 36.7 - 36.1] = $29.9M).
Note 4: Contingency assumed to be 25% on subtotal plus G&A and contractor profit.
Note.5: Contingency assumed to be 25% on Tails Disposal cost.
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Table C3.18A Total Incremental Decommissioning Costs

Total Facilit" TMac Contractor" Total Labor: Disposal Tail Total Tails T
-Calendar. CMsthisnsa (6%) Disposal TaossT oaInrmtl.a.ie .. Profit and Cost (Tabl ContingencyDispsa Cost

Year DocnmDisposal (6i%) (25%) C Deommissioning Cost
Cost • (15%) (25%) Materials. C3.19)Costs

2007_$_76._ _0.6_$7.0_ $50.9 $25.6$2Cost54.6
2007 $176.1 $10.6 $17.0 $50.9 $254.6 $254.6
2008 $176.1 $10.6 $17.0 $50.9 $254.6 - $254.6
2009 $176.1 - $10.6 $17.0 $50.9 $254.6 - -$254.6

2010 $176.1 $4.7 $10.8 $17.8 $52.4 $261.8 $1.7 $0.4 $2.1 $263.9
2011 $176.1 $29.8 $12.4 $21.8 $60.0 $300.1 $10.8 $2.7 $13.5 $313.6
2012 $176.1 $62.0 $14.3 $26.9 $69.8 $3.49.1 $22.5 $5.6 $28.1 $377.2
2013 $176.1 $77.2 $15.2 $29.3 $74.5 $372.3 $28.0 $7.0 $35.0 $407.3

2014-2037 $176.1 $80.5 $15.4 $29.9 $75.5 $377.3 $654.6 $163.7 $818.2 $1,195.3
Total $377.3 $717.6 $179.4 1 $896.9 J $1,274.2

Note: Values are in $2008, Million

Assumptions:
4 Operational (license) life = 30 years (from 2007- 2037);.365 days/yr; 24 hr/day; License Receipt = 04/13/2007
* Facility Cost = Total Labor (Planning and Preparation) [D3.13] + Decommissioning and/or Dismantling of Radioactive Facility Components [D3.13] + Restoration ol

Contaminated Areas on Facility Grounds [D3.13] + Final Radiation Survey [D3.13] + Site Stabilization and Long-term Surveillance [D3.13] + Indirect Services [C3.18-
+ Equipment/Supply {not associated with Machine Disposal; i.e., total minus B-25. boxes and 55 gallon drums} [C3.151 + Laboratory [C3.161 + Miscellaneous Direci
[C3.17] + Indirect Costs [C3.17] {Conservatively assumed to be constant during construction period and needed upon license receipt..

" Total Machine Disposal Cost = Incremental machine installation captured from Table C3.19A
* Total Labor and Material Cost (Calculated the same as Table C3.18) = Total Facility Cost + Total Machine Disposal Cost + G&A + Contractor Profit + Contingency.

The last value under years 2014-2037 is the anticipated Total Labor and Materials Cost including G&A, Contractor Profit, and Contingency. The Total is not the sum o1
the column, it is based upon.the facilities and machine disposal cost, which is at full load by the year 2011.

* Total Tails Disposal Cost = Incremental Tails disposal cost captured from Table C3.19 + 25% Contingency.
" Total Incremental Decommissioning Cost (during initial construction period) by year = sums across Total Labor and Materials Cost + Total Tails Disposal Cost. ThE

Total Incremental Decommissioning Cost is not the sum of the columns.
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Table C3.19 Estimated Volume of Annual Depleted Uranium Generated

[RI".., [U].[V]
DUF 6 Generated .DUF 6  [Till

Calendar Year # DU Generated Tails Disposal Tails
.Machines [1,000 MT] Accumulated [,0MT Cost-M-ach"ines1,000:T] ...._[I,[1,00TMT][$, 20081• Cylinders

2007 0 0.0 0.0 0.0 0
2008 0 0.0 0.0 0.0 0
2009 0 0.0 0.0 0.0 0
2010 699 0.5 0.5 0.3 $1.7 41
2011 4,450 3.2 3.7 2.2 $10.8 259
2012 9,240 6.7 10.5 4.6 $22.5 540
2013 11,520 8.4 18.9 5.7 $28.0 672

2014-2037 11,520 195.6 214.4 132.2 $654.6 15,679
Total _-__--___.._______ 214.4 . 145.0 ] $717.6 17,191

Assumptions:
" No Lead Cascade contribution considered for production/operation/cost
" Q = # machines - based upon Machine Build Schedule (Revision 6, dated 03/24/2008)
e Operational (license) life = 30 years (from 2007 - 2037); continuous operation; License Receipt = 04/13/2007

*e Tails Output during Operation (@ 3,828 MTSWU/yr) = 2,108lbs UJF 6/hr.
" Weight Conversion Factor (WCF) = 0.45359 kg/lb; Tails Material Conversion Factor = 0.30668 kg/lb UF6; Tails Purity (TP) = 0.67612 gU/g; based upon

Tails Assay of 0:30 wt.% U235

" U disposal cost = $4.95/kg U ($2008)
• R=T/0.67612

* U=T * (U Disposal Cost)
* 27,500 lbs UF6 48G fill limit
* V=R * IM/0.45359/27,500
* -17,191 Tails cylinders generated plus - 444 product and feed cylinders for managing working inventory @ End of Life
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Table C3.19A Estimated Incremental Machine Disposal Cost

[2 -
#a MachiQn Estimated [S2] Incremental Machine

D Ct-Machines Machine Ratio 'Disposal Cost
.._ . ._ ...._____. ......_________ . _ _____________ - __________ _ . . [$,2008]8

2007 0 $80.5 0.0
2008 0 $80.5 0.0
2009 0 $80.5 0.0 -
2010 699 $80.5 0.06 $4.7
2011 4,450 $80.5 0.37 $29.8
2012 9,240 $80.5 0.77 $62.0
2013 11,520 $80.5 0.96 $77.2

2014-2037 12,000 $80.5 1.00 $80.5
Total _____________[ $80.5 J 1.00 $80.5

Assumptions:
" Operational (license) life = 30 years (from 2007 - 2037); 365 days/yr; 24 hr/day; License Receipt 04/13/2007
* Calendar year and Q = # Machines; consistent with Table C3. i9; Thedifference in total number of machines is the estimated number of spares needed, which

in the Tails computation, do not generate inventory from Table C3.19.
* R 2 = sum of Total Classified and Unclassified Waste Disposal Cost from Table C3.14 plus the cost of the B-25 containers and 55-gallon barrels from Table

C3*15 ($61.6M + $18.9M = $80.5M I [Assumed to be a fixed cost over the initial construction period].
* S2 = machine ratio (incremental installation over construction period) = Q/Total # Machines.

U2 R 2 * S2

I
I
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Environmental Report for the American Centrifuge Plant Proposed Change

" Transportation of gas centrifuges and centrifuge components to Piketon

" Installation and startup of the ACP

" Operation of the ACP

" Repair and maintenance of the ACP

" Decontamination and decommissioning

2.1.2.1 Plant Layout

The ACP is comprised of various buildings and areas that house systems and equipment
necessary to support the uranium enrichment process. A diagram of the plant layout is presented
in Figure 4.1.3-1. The buildings directly involved in the enrichment process are the X-3001, X-
3002, X-3003, and X-3004 Process Buildings; X-2232C Interconnecting Process Piping; X-3012
and X-3034 Process Support Buildings; X-3344 Customer Services Building; X-3346 Feed and
Withdrawal Building; X-3346A Feed and Product Shipping and Receiving Building, and X-3366
Product and Tails Withdrawal Building. Other buildings and areas that provide direct support
functions to the enrichment process are the X-7725 Recycle/Assembly Facility; X-7725A Waste
Accountability Facility; X-7725C Chemical Storage Building; X-7726 Centrifuge Training and
Test Facility; X-7727H Interplant Transfer Corridor; X-745G-2 Cylinder Storage Yard; X-745H
Cylinder Storage Yard; and X-7746N, X-7746S, X-7746E, X-7746W Cylinder Storage Yards
(Table 2.1.2.1-1), and the GDP X-6619 Sewage Treatment Plant (STP). Table 2.1.2.1-2 lists
facilities to be constructed. These buildings/facilities and areas are where licensed material and
hazardous material can be found and are considered to be the primary facilities in their functional
support of the uranium enrichment process. Descriptions of the primary facilities used to support
a 3.8 million SWU facility and their functions are provided in Section 1.1 of the license
application and in Section 2.2 of the Integrated Safety Analysis (ISA) Summary for the
American Centrifuge Plant.
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Table 2.L2.1-1 American Centrifuge Plant Cylinder Yards

American Centrifuge -PlantClindr Yrd

Number ir,,, Cylinder Yard 'Desigation Size
X-745H Cylinder Storage Yard 1,060,000 ft2

X-745G-2 (existing). Cylinder Storage Yard 135,000 ft2

X-7766S Cylinder Storage Yard 14,000 ft2

X-7746N Cylinder Storage Yard 136,000 ft2

X-7746S Cylinder Storage Yard 57,000 ft2

X-7746E Cylinder Storage Yard 75,000 ft2

X-7746W Cylinder Storage Yard 132,000 ft2

Total 1,609, 000 ft2

Table 2.1.2.1-2 American Centrifuge Plant Facilities to be Constructed

Number Designatibni SizeO (aProximate)
X-30031 ..... ...... Process Building 304,000 ft
X-3004' Process Building 304,000 ft2

X-2232C' Interconnecting Process Piping 3,000 L ft
for X-3003, X-3004, and X-3366

X-3034' Process Support Building 48,000 ft2

X-3044 Customer Services Building 42,500 ft2

X-3346A Feed and Product Shipping and 22,800 ft2

Receiving Building
X-3366' Product and Tails Withdrawal 42,300 ft2

Building
X-7725C Chemical StorageBuilding 15,000 ft2

X-7727H1 Interplant Transfer Corridor
extension 26,000 ft2

X-745H Cylinder Storage Yard 1,060,000 ft2

X-7766S' Cylinder Storage Yard 14,000 ft2

X-7746N Cylinder Storage Yard 136,000 ft2 .
X-7746S Cylinder Storage Yard 57,000 ft2

X-7746E Cylinder Storage Yard 75,000 ft2

X-7746W " Cylinder Storage Yard 132,000 ft2

Total New Facility
Construction 2,278,600 ft2
' Facilities required for 7.6 million SWU capacity plant.
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produce the required vacuum between the rotor and the casing. A purge vacuum (PV) system
maintains a suitably low pressure for efficient operation of the diffusion pumps. The, output of
the diffusion pumps discharges to the PV system. Any UF 6 and light gases that may escape from
the rotor and any light gases entering the vacuum system due to in-leakage are removed. The
main sources of gases to be removed are air in-leakage; hydrogen fluoride (HF) that originates
from the cascade feed and from the reaction of UF6 and moisture from air in-leakage; UF6
leakage into the centrifuge-casing vacuum; and residual inert gas.

The evacuation vacuum (EV) pump system, which interfaces with the PV system at the
diffusion pump and at the chemical traps, shares with the PV system the chemical traps, the
exhaust gas analyzer, and the building vent piping to the outside environment. A manual
interlock prevents the centrifuge from being valved into the EV and PV systems simultaneously.
The purpose of the EV system is to reduce the casing pressure of newly installed or replacement
centrifuges from atmospheric pressure to a sufficiently low value that ensures the centrifuge.
casing can be connected to the PV system without upsetting PV system operation. The EV
system also evacuates the service module process headers.

The PV and EV systems are monitored to ensure proper* operation of chemical traps to
minimize potential releases of radionuclides. The EV system has the capability to .bypass the
chemical traps during initial start-up and to pump down service modules, piping, and new
machines prior, to gas introduction (see Figure 2.1.2.2-3).

The machine cooling water (MCW) system services the EV and PV pumps by providing
cooling water. This system contains circulating water pumps, filter, heat exchanger, an
expansion tank, and a piping tie-in to the chemical feed, deionizer, and sanitary water systems
(see Figure 2.1.2.2-4). Water treatment chemicals are usedto maintain cooling water chemistry.
An alarm system is used to monitor water levels and makeup.

The centrifuges and PV/EV vacuum pumps are cooled by a closed-loop MCW system to
minimize the amount of water potentially contaminated by uranium. There is no routine
blowdown from the MCW system. Waste heat from the MCW system is discharged via heat
exchangers to the Tower Water Cooling (TWC) system, which is cooled by a single, cooling
tower. Waste heat from the cold trap refrigeration systems in the X-3346 building is also
discharged to the TWC system. Currently, the TWC discharges its blowdown to the GDP
Recirculating Cooling Water (RCW) system under a service agreement, which in turn discharges
its blowdown directly to the Scioto River via an underground pipeline (National Pollutant
Discharge Elimination System [NPDES] Outfall 004). The RCW system does not provide any
treatment of the TWC blowdown; it simply provides a convenient pathway to a suitable
permitted discharge point. At some point in the future, the TWC blowdown will likely be
modified to bypass the RCW system and discharge directly to the RCW discharge. pipeline.
There should be no licensed material in the TWC blowdown.

In the interim, the GDP RCW system has ample capacity to accept the TWC effluent
without either physical modification or adjustment to its discharge limits. Discharges from the
RCW System are monitored by an automated sampler, which collects a weekly composite
sample of the liquid effluent for radiological analysis as well as sample(s) for NPDES-mandated
analyses. This data is available to the ACP as assurance that no unanticipated discharge of
licensed material has occurred.
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concluded that while both sites are suitable on the basis of environmental, socioeconomic and
regulatory factors, selection of PGDP would result in somewhat greater environmental impacts,
due primarily to the need for construction of all new buildings, and the attendant excavation and
land disturbance. In addition, seismic factors at PGDP would increase the cost of construction
and could make the engineering and NRC licensing effort more complex.

The financial analysis considered construction and capital costs, startup and operating.
costs and scheduling consideration. The results of that analysis demonstrated that the
Portsmouth siting alternative produced a significant cost advantage over siting at PGDP.

The qualitative analysis considered the advantages and disadvantages of both sites with
respect to, among other things, ability to achieve cost and schedule targets, ability to achieve
incentives legislation, local, state and federal relations and community acceptance. Based upon
this analysis, USEC concluded that the Portsmouth siting alternative offered the advantage, of
being able to utilize existing facilities, provided a schedule advantage that would benefit USEC's
market position, and provided lower uncertainties associated with seismic considerations, which
would reduce, among other things, engineering effort.

Based on the above analysis, USEC concluded that siting at Portsmouth was the preferred
alternative.

In addition, it should be noted that in connection with the previously-planned AVLIS
facility, USEC conducted a site selection screening process which, although not completed, also
had identified PORTS as one of a number of acceptable sites for that facility. Furthermore, it
should also be noted that most recently the site selection process for Louisiana Energy Services'
proposed National Enrichment Facility included PORTS as one of six sites that passed their
screening process and was considered in detail in choosing their preferred site. (NEF 2004)

Design Alternatives

During the detailed design and engineering process of construction, infrastructure
modification, manufacturing, and test operations for the facilities within the scope of this ER, the
design for these elements are reviewed for compliance with regulatory standards, and for
opportunities to minimize the quantity and reduce the toxicity of any releases, emissions,
effluents or wastes generated from the construction, operation, maintenance or decommissioning
of the facilities and for minimization of the quantity and toxicity of the materials used and wastes
generated.

An example of this design and engineering review process to reduce environmental
impacts of the ACP is the refrigeration and cooling requirements for the X-3344 Customer
Services Building and the X-3346 Feed and Withdrawal Building. The proposed primary
refrigeration system for the facilities is FC-84, a perfluorocarbon brine heat transfer system,
which replaces the R-11, hydrochlorofluorocarbons .(HCFCs), used in the original GCEP design.
The proposed heat *transfer brine product for the primary refrigeration system under
consideration is hydrogen free and chemically stable over the required operating range, has a low
vapor pressure, low toxicity, is commercially available, and has zero ozone depletion potential.
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URER3.4.2-1 R1

Figure 3.4.2-1 Ponds and Lagoons on the U.S. Department of Energy Reservation
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URER 3.4.3-1 R1

Figure 3.4.3-1 Elevations of Roadways
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3.9 Visual/Scenic Resources

The dominant view shed in the vicinity of the DOE reservation consists of support
facilities, transmission lines, open and forested buffer areas, marginal farmland, limited
residential areas, and densely forested hills.

The DOE reservation consists mainly of a 1,497 ha (3,700 acre) fully developed
industrial area. The majority of the industrial area is centrally located within a fenced 223 ha
(550 acre) Controlled Access Area. Within this area are approximately 190 facilities as well as
utility structures, water towers, and auxiliary facilities that support site activities. A second,
large developed and fenced area covering about 81 ha (200 acres) contains the facilities built in
the early 1980s for the GCEP. The grounds are maintained as lawns, and support various species
of grasses and herbaceous dicots. These facilities are generally not visible off the DOE
reservation because views are limited by rolling terrain and heavy forests and vegetation.
Photographs of the GCEP facilities that will be utilized for the ACP are shown in Figures 3.9-1
through 3.9-6.

The developed areas and utility corridors (i.e. transmission lines and support facilities) of
the DOE reservation are consistent with a Visual Resources Management (VRM) Class IV
designation. The remainder of the DOE reservation is consistent with VRM Class III or IV.

There are no existing state nature preserves or scenic rivers in the area.

Figure 3.9-1 View of the X-7725 and X-7727H Facilities
[Looking East]
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located on ground leased to United States Enrichment Corporation and subleased to USEC on the
PGDP DOE reservation. The DOE reservation in Paducah currently and historically has been
used for industrial purposes, specifically, since the mid-1950s, for uranium enrichment and
related activities. The PGDP DOE reservation offers two suitable locations for the project. A
suitable location has been identified in the northeast comer of the PGDP DOE reservation. The
other necessary support facilities (power, sewage, air, and cooling water) are already available
on-site.

Because no existing facilities could be refurbished to suit the proposed ACP and future
expansion, significant construction activities would be required in large "green" areas (e.g.,
suitable, uncontaminated) of the PGDP DOE reservation. Use of these areas for the ACP would
likely restrict future long-term land uses to commercial and industrial purposes. While the ACP
would be consistent with historical uranium enrichment operations on the PGDP DOE
reservation, the land areas used for the ACP would be impacted due to the significant
construction activities, effectively eliminating any future residential or recreational use. The
areas designated for construction would not be candidates for release as farmland because the
soils are of the Henry complex, a non-prime type of farmland soil.

4.1.3 Proposed Action

The DOE reservation in Piketon currently and historically has been used for industrial
purposes, specifically, since the mid-1950s, for uranium enrichment and related activities.
Ground in proximity to the X-3001 and X-3002 buildings would be disturbed for building
construction of two additional process buildings and associated support structures to support the
7.6 million SWU capacity (e.g., above-ground storage tanks, etc.) withdrawal, product sampling
and transfer facilities, interplant process piping, and cylinder storage yards are included in the
Proposed Action. Existing structures (e.g., X-3001, X-3002, X-2232C, X-7726, X-7727H,
X-3012, and X-3346 buildings/facilities) would be refurbished to accommodate ACP operations
to support 3.8 million SWU capacity. Proposed changes made to existing facilities and new
construction will be conducted on land already used for industrial purposes and which contains
non-contaminated soils of the Urban Land-Omulga complex, a non-prime farmland soil.
Proposed structures will be consistent within the existing DOE reservation and are not
anticipated to alter the future land use of the site, which is commercial and industrial use.
Building visual characteristics will be consistent with their surroundings; therefore,, minimal
impacts to land use would occur only during the construction phase of the project.

The ACP is comprised of various buildings and areas that house systems and equipment
necessary to support the American Centrifuge uranium enrichment process. The ACP layout is
depicted in Figures 4.1.3-1 and 4.1.3-2. The primary facilities directly involved in the
enrichment process are the X-3001, X-3002, X-3003, and X-3004 Process Buildings; X-3012
and :X-3034 Process Support Buildings; X-3344 Customer Services Building; X-3346 Feed and
Withdrawal Building; X-3346A Feed and Product Shipping and Receiving Building; X-3366
Product and Tails Withdrawal Building and X-2232C Interconnecting Process Piping. Other
buildings and areas that provide direct support functions to the enrichment process are the X-
7725 Recycle/Assembly Facility; X-7725A Waste Accountability Facility; X-7725C Chemical
Storage Building; X-7726 Centrifuge Training and Test Facility; X-7727H Interplant Transfer
Corridor extension to the X-3003, X-745G-2 Cylinder Storage Yard; X-745H Cylinder Storage
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Yard; and X-7746N, X-7746S, X-7746E, and X-7746W Cylinder Storage Yards. These
buildings and areas are where licensed material and hazardous material can be found and are
considered to be the primary facilities in their functional support of the American Centrifuge
uranium enrichment process.

In addition to the primary facilities, there are a number of secondary buildings/facilities
• and areas that provide indirect support to the ACP enrichment process. No special nuclear
material, natural uranium, depleted uranium, or other hazardous radiological materials are found
in these buildings/facilities and areas. The support buildings include various electrical utilities,
fire protection, sewage treatment, water treatment, hot water production, compressed air, and
others. However, some of the utilities and support services are procured from existing on-
reservation services and utilities. Utilities procured by the ACP include high voltage electrical
power,. firewater, sanitary water, sanitary sewer, communications, and non-potable cooling
water. Support ,services procured by the ACP include emergency response, training,
maintenance, environmental management, and administrative support. The procured utilities and
services are provided through existing buildings and services. The significant non-procured
service support buildings are depicted in Figures 4.1.3-1 and 4.1.3-2.

X-112 Data Processing! Building

The X- 112 Data Processing Building provides secure housing for the data systems and
personnel required to support ACP data processing.

X-220E1 and X-220E3 Evacuation Public Address System

The Evacuation Public Address (PA) System is in place to provide instructions or
notification in the event of an incident requiring evacuation or sheltering of reservation/plant
personnel. The X-1020 EOC PA system control console is continuously manned. During
emergencies, the PA system is not used for routine traffic. The PA system serves most occupied
plant buildings/facilities.

X-220R Public Warning Siren System

The Public Warning Siren System is used to provide notification to the public within a
two-mile radius of the DOE reservation in the event of an incident requiring evacuation or
sheltering of the public. The system is comprised of sirens on poles/towers around the two-mile
radius and an electronic siren controller at the X-1020 EOC and local sheriff's department.

Electrical Distribution Systems

Electrical power is supplied from the external 345 kilovolts (kV) power grid at 345 kV
through the X-530A Switchyard to the X-5001 Substation. At the X-5001 Substation, the
electrical power is stepped down in voltage to 13.8 kV then supplied through the X-5000 Switch
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parameters that are representative of the area as opposed to generalized parameters for Ohio or
the United States, and 2) the location was selected as an average distance for these shipments.
(See the subsequent discussion of surrogate locations.) The following assumptions were used in
determining the number of truckloads:

" Transportation impacts associated with the transport of construction materials are
based on one-way trips. Typically, round trips are not used unless shipments are
"campaigned" using dedicated trucks. This is because commercial haulers usually
schedule truck use to minimize the amount of time the truck is traveling empty.

" Truckloads for building materials are assumed to be 25 tons for semi transports, 10
yards for concrete, and 24 yards for aggregate and asphalt.

Table 4.2.3.1-2 Estimated Transportation Requirements for Construction Material

ItmYards" 'Tons Tons ..Tons' Yards Yards.halt Steel: --Siding...: i__ Roofing g Conrete Gravel

X-3003 - 13,600 500 2,270 35,260 2,800
X-3004 - 13,600 500 2,270 35,260 2,800

X-7727H - 1,600 260 227 3,900 300.
X-3344 - 420 40 250 1,800 310
X-3346 - 2,500 135 760 4,560 1,000

X-3366 - 420 40 250 1,800 310
X-3034 - 610 60 360 2,340 450

X-3346A - 1,060 60 145 4,200 650.
Cylinder - - 8,500 2,300

Storage Yards
New Roads 500 - - 2,000

New Parking 500 - 2,000
Areas

TOTAL 1,000 33,810 1,595 6,532 97,620 L 14,920
Truckloads 42 1,353 64 262 9,762 622

Table 4.2.3.1-3 provides the transportation expectation for electrical equipment.
Equipment suppliers in specific cities have been identified for the purpose of estimating
transportation risks. The actual mileage that was used in the impact assessment is shown.
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Table 4.2.3.2-15 Risk of Latent Cancer Fatalities from Accidents during Truck
Transportation of Radioactive Materials

"Soure' of Exposure .___-______.__
Material Route Grou ... l Resuspended gloudehin. ' . .. . .. . " ' "..... . . Ground ,i Inhalded" ..

Soils .
Feed Material in Type

48X Cylinder Port Hope, ON 5.23x10 7  3.97 x10 5  2.74 x10 5  7.93 x101 2
Feed Material in Type 1

48Y Cylinder Metropolis, IL 1.66 x10,7  1.20 x10 5  1.07 x10 5  " 2.39 x10-12
Feed Material in Type

30B Cylinder Wilmington, DE 8.66 X10"7  7.03 xl05  4.61 x10 5  1.37 xlO"
Product in Type 3rB

Cylinder Richland, WA 1.92 x10 77 1.18 x10 4  3.70 xl0 5  7.43 x1013
PrdCyindTyer30

Product in Type 30B Columbia,.SC 8.70 x10-7  7.57 xl0-5. 2.37 x10 5  1.48 xl0-11
Cylinder 30B

Product in Type 30B Wilmington, NC 1.29 x10 6  1.02 x104  3.19 xl05  2.23 xl04 '
Cylinder

Product in Type 30B Seattle, WA 2.97 x10 7  2.48 xl05  1.63 xl0 5  4.85 x10-12
Cylinder, to Korea

Product in Type 30B Seattle, WA 2.46 X 10-7  2.00 X10-5  1.31 x10 5' 3.90 X10'12

Cylinder to Japan
Heels in Type 30B Richland, WA 2.75 x10-6  2.74 x10-3  3.37 xl0 5  1.12 x!0 1 1

Cylinder 30B
Heels in Type 3GB Columbia, SC 3.10 x10-7  4.21 x10 5  2.76 xl0-5  4.65 x0-12

Cylinder ________

Classified/Refurbishment Nevada Test Site, 2.56 xlI' 0  1.46 x1G8  4.39 x1G8  1.02 XlG' 4

Waste in 55-Gal Drums NV
Unclassified Waste in B- Clive, UT 1.53 x10 9  1.27 X1G 7  1.48 X1- 7  8.34 XIG-4

25 Boxes CvU.x9 .x7 4 l83 0

Mixed Waste in 55-Gal Gainesville, FL 5.90 xl0-l' 3.32 xl09  1.52 xl08  2.34 xl0 5

Drums
Totaf.Tranlsporatioifo6r Refurbiishnihdi and- D&DPhase..

Classified Solid Waste Nevada Test Site, 5.70 x10-7  4.47 x10 5  8.28 x10 5  2.94 x10-1

from D&D in B-25 Boxes NV
Unclassified Solid Waste Clive1 UT 9.43 xl09 7140 Xl07 1.37 X30-6 4.86 xi07•
from D&D in B-25 Boxes
Liquid Waste from D&D Kingston, TN 2.32 xI0"10  1.41 xl0-8  3.15 xl0-8  9.93 xl015

in 55 - Gal Drums
Solid Waste from GCEP Nevada Test Site, 3.56 xl08 2.79 X10-6 5.17 Xl06 1.83X1012
Cleanup in B-25 Boxes NV

4.2.3.2.1.9 Analysis of Impacts of Transportation of Chemical Materials

Chemical hazards do not pose cargo-related risks to humans during routine (non-
accident) transportation-related operations. Transportation operations are generally well
regulated with respect to packaging, such that small spills or seepages during routine transport
are kept to a minimum. With respect to chemical hazards, the cargo-related impacts to human
health during transportation would be caused by exposure occurring as a result of container
failure and chemical release during an accident. Therefore, chemical risks are assessed for cargo-
related transportation accidents. The potential release, transport, and dispersion of chemicals into
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Table 4.2.3.2-17 Projections of Waste Quantities for Major Waste Types
at the American Centrifuge Plant

Waste Type
Construction/Refurbishment
Sanitary/Industrial
General maintenance and ACP materials
Manufacturing/Assembly/Operations
Packing material, paper
Manufacturing/Assembly - Sanitary/Industrial
Paper, office waste
Operations - Sanitary/Industrial
General maintenance, facility materials, laboratory
Operations . RCRA
General maintenance, facility materials, laboratory
Operations - Mixed RCRA
Classified Waste - LLRW

Empty Cylinders

General Maintenance and Maintenance
Materials/Operational - LLRW
GCEP Accelerated Cleanup Waste - LLRW

GCEP Accelerated Cleanup Waste - RCRA

GCEP Accelerated Cleanup Waste - Recyclables

Refurbishment Waste - LLRW

Refurbishment Waste - RCRA

Refurbishment Waste - Recyclables

Amount

1,400

400

540

300

110

400

920

600

12,000

300,000

100

6,000

500

500

500

U:tnits'

Tons

Cubic ft

Tons

Tons

Cubic ft

Cubic ft

Cubic ft

Each

Cubic ft

Cubic ft

Cubic ft

Cubic ft

Cubic ft*

Cubic ft

Cubic ft

Destination Trips

Pike Landfill 100

Gainesville 4

Pike Landfill 96

Pike Landfill 52

Gainesville 4

Gainesville 4

Nevada Test
Site

Wilmington, 200
DE

Nevada Test
Site

Nevada Test 222
Site

Gainesville 4

AERC 8

Nevada Test 1
Site

Gainesville 4

AERC 2

Miles

4.4

835

4.4

4.4

835

835.

2,085

490

2,085

2,085

835

508

2,085

835

508

4.2.3.2.3.2 Operational Supplies

Routine shipments of operational supplies will be needed to operate the ACP. In order to
estimate the impacts of transporting these supplies, current delivery activities at the Portsmouth
GDP were assessed and result in the estimates in Table 4.2.3.2-18. All supplies are assumed to
originate within 50 miles of the ACP.
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UF 6 cylinder storage yards will be constructed for product and tails storage. USEC
manages depleted UF 6 at the ACP in accordance with 40 CFR Part 266 and OAC 3745-266.
These storage yards will be located within the vicinity of the X-3366 Product and Tails
Withdrawal Buildings, X-3346 Feed and Withdrawal Building, the X-3344 Customer Services
Building, X-3346A Feed and Product Shipping and Receiving Building and will only store solid
UF6. X-745H Cylinder Storage Yard will be constructed northeast of the X-745G-2 Cylinder
Storage Yard. Cylinder storage yards will have flat airport-runway-quality concrete and sealed
to preclude the pooling of any liquids on the pad surface. The pad is designed so that spills of
liquids can be promptly contained and cleaned up, limiting decontamination of areas to the pad
surfaces.

Prior to and in some cases during excavation, Health Physics/Industrial Hygiene (HP-IH)
will conduct radiological surveys to determine if the excavation site is contaminated and, if so, to
what extent.

HP-IH evaluates the excavation site, performs appropriate surveys, and if required
collects samples to determine personnel protection requirements. The levels of contamination.
found will dictate follow up activities (PPE, control and disposal of excavated material, job
coverage, air sampling, etc.). Work in the area is controlled by the appropriate. permits
(Radiation Work Permit and Safety and Health Work Permit).

Management controls for excavation areas are administered through procedure and
Excavation/Surface Penetration Permits. HP-IH participates in the development of the
Excavation/Surface Penetration Permit. (DOE 2005a)

Table 4.3.3-1 Earth Moved for Site Preparation

Fa cility Yds Ydsg
MExavated, Backfllledý eak

Site •Prepaatiohn -Yds eart moved yerfaciity

X-3003 70,000 17,500 An estimated 143,200 yds of
X-3004 70,000 17,500 earth will be placed in a
X-7727H 6,500 1,600 Borrow area on the DOE
X-3344 6,800 1,700 reservation for future use.

X-3366 2,800 700
X-3034 3,800 1,000
X-3346A w/runway 6,200 1,600
Cylinder Storage Yards 10,800 1,400
New Roads 2,500 300
New Parking Areas 2,500 300
Power Ductbank System 4,779 2,651
Communications Ductbank 2,620 1,948
System 2,620 1,948
Total Yds earth moved: 189,299 48,199 143,200
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Manufacturing

Centrifuge manufacturing and assembly operations are conducted in the X-7725 facility
or other comparable site building. The manufacturing/assembly operations consist of the
manufacturing of centrifuge components, assembly and testing of sub-assemblies and
assemblies. The manufacturing/assembly process will be an ongoing activity through the
production of approximately 24,000 completed centrifuges and sufficient spares to operate a 7.6
million SWU per year plant. Each of the manufacturing/assembly areas has multiple workstation
and equipment sets to allow for the production of up to 16 machines per day.

Operations

The proposed project will involve the transfer of UF6 to and from cylinders, which causes
a potential for an accidental release of material within the process buildings, the Feed and
Withdrawal Building, the Customer Services Building, and the Product and Tails Withdrawal
Buildings. Procedures prohibit cylinders containing liquid UF 6 from being moved outside the
Customer Service Area. Therefore, no significant amount of liquid UF 6 could be released
outside the Customer Service Building.

Accidental releases would be gaseous releases at cylinder connections. Releases will
rapidly convert to solid U0 2F 2, which would be collected. Spills of hazardous materials on the
floors of any process area will be promptly isolated, contained, and cleaned up using available
spill response equipment (e.g., pigs, absorbent pads, etc.) by trained, qualified emergency
responders. Because the process building and support-facilities floor system consists of
troweled-surface and sealed concrete, in concert with immediate spill-cleanup response and area-
decontamination protocols, hazardous material spills would not reach the underlying soils and
would, therefore, not affect existing DOE reservation soils or geology.

The cylinder storage yards are also designed with thick, sealed concrete. Because
cylinders placed in the storage yards contain solid UF6 material, there is no reasonable potential
for a liquid UF6 release. Spills of other liquids or of solid UF 6 on the cylinder storage pads will
be promptly isolated, contained, and cleaned up using available spill response equipment (e.g.,
pigs, absorbent, booms, etc.) by trained, qualified emergency responders. However, because the
concrete pads are designed to be flat (i.e., airport runway quality) and sealed, spill materials
could be forced to travel over the pad surface to the nearest perimeter edge by wind or water.

To minimize any impacts to underlying perimeter pad soils, absorbent spill equipment
will be promptly placed adjacent to the perimeter(s) to capture any liquid hazardous material that
may spill over the perimeter edge. In the event that the spilled material does reach the perimeter
soils before it can be contained, affected soils will be promptly excavated and managed as
LLMW, reducing the potential spread of contamination. The excavated, affected soil area will
undergo confirmatory soil sampling to verify that residual contamination does not exist. Clean
fill soils will then be placed in the excavated area and compacted to sufficient depth to meet that
of surrounding soils. This is an important mitigative measure, as cylinder storage yards are not
associated with a leachate collection system due to the engineered, flat design of the pads. The
overall result of the scenario described above would be a temporary minimal impact and no
long-term impact to existing soils and geology.
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Table 4.4.3-3 Anticipated Generators and Aboveground Storage Tanks Associated with
the American Centrifuge Plant

N oumber ofNumber COr n C grto nn'
en•. erators of~T~n~k~s~~ 1  Capacity . Location,' Fun ction; •

Generator Fuel
4 4 H 1,000 gallons X-3001 Supply

Generator Fuel
4 4 H 1,000 gallons X-3002 S u el

Generator Fuel
4 4 H 1,000 gallons X-3003 Supply

Generator Fuel
4 4 H 1,000 gallons X-3004 Supl

4 4 HSupply

Generator Fuel
1 1 H 1,000 gallons X-3012 S up l

H supplyGenerator Fuel
1 1 H 1,000 gallons X-3034 Supply

2 2 H 1,000 gallons X-3346 Generator Fuel
1 H SupplyGenerator Fuel1 1 H 1,000 gallons X-3344 Spl

11H1,000 gallons X-77 Generator Fuel
4 4 HSupply Generator Fuel

4 4 H 1,000 gallons X-7725 Supply

Boilers
Oil #2 Storage

V 40,000 gallons X-6002A Boiler Fuel
2 Fixed Roof Supply

H = Horizontal

V = Vertical

Tanks will be constructed of materials compatible with the product to be stored, the
conditions of storage (e.g., pressure and temperature), and will meet the operational regulatory
requi.rements. A secondary means of containment for tanks storing petroleum products, as
required by 40 CFR 112.8, will provide for the entire capacity of the AST, with sufficient
freeboard to contain precipitation if dike systems are utilized. Fuel. will be transferred from fuel-
bearing ASTs to a 100-GPD (approximate) tank inside the process buildings to supply standby
generators in case of power failures. The fuel will be fed via aboveground and underground
piping. The piping system will conform to standards for fuel distribution pressure piping, will be
designed to minimize abrasion and corrosion, and will allow for expansion and contraction.

Fuel lines and tanks will be labeled in accordance with regulatory standards. Spill
cleanup materials, such as absorbent pads and/or spill pallets, will be available at hose
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4.4.3.1 Control of Liquid Effluents

The centrifuges and PV/EV vacuum pumps are cooled by a closed-loop MCW system to
minimize the amount of water potentially contaminated by uranium. There is no routine
blowdown from the MCW system. Waste heat from the MCW system is discharged via heat
exchangers to the TWC system, which is cooled by a single cooling tower. Waste heat from the
cold trap refrigeration systems in X-3346 and X-3366 buildings is also discharged to the TWC
system. Currently, the TWC discharges its blowdown to the GDP RCW system (operated by the
United States Enrichment Corporation), which in turn discharges its blowdown directly to the
Scioto River via an underground pipeline (NPDES Outfall 004). The RCW system does not
provide any treatment of the TWC blowdown; it simply provides a convenient pathway to a
suitable permitted discharge point. At some point in the future, the TWC blowdown will bypass
the RCW system and discharge directly to the RCW discharge pipeline. There should be no
licensed material in the TWC blowdown.

In the interim, the GDP RCW system has ample capacity to, accept the TWC effluent
without either physical modification or adjustment to its discharge limits. An automated sampler
operated by the United States Enrichment Corporation, which collects a weekly composite
sample of the liquid effluent for radiological analysis as well as sample(s) for NPDES-mandated
analyses, monitors discharges from the RCW system. This data is available to the ACP as
assurance that no unanticipated discharge of licensed material occurred.

Sanitary wastewater from the ACP is discharged to the plant sanitary sewer system.
There should be no licensed material in the sanitary wastewater itself. The sewer system
discharges to an on-site sewage treatment plant also operated by the United States Enrichment
Corporation. The discharge from this plant is also monitored by an automated. sampler, which
collects a weekly composite sample of the liquid effluent for radiological analysis, as well as
sample(s) for NPDES-mandated analyses. This data is also available to the ACP as assurance
that no unanticipated discharge of licensed material occurred.

Leakage from the MCW system and incidental spills of water elsewhere in the ACP, are
collected by the Liquid Effluent Collection (LEC) system. The LEC system consists of a set of
drains and underground collection tanks for the collection and containment of leaks and spills of
chemically treated water. The drains .are located throughout 'the ACP. The tanks have a capacity
of 550 Gal each and are monitored by liquid level gauges mounted above grade on pipe stands.
Water accumulated in the LEC tanks is sampled and analyzed prior to disposal. If the contents
meet the requirements of 10 CFR 20.2003, they may be pumped to the DOE reservation sanitary
sewer system. Otherwise the tank contents will be containerized for off-reservation disposal.
Inventory monitoring of the tank contents is used to detect leaks from the LEC system.

Storm water runoff from the ACP area, along with some once-through cooling water
(sanitary water), drains to a pair of holding ponds.

The X-2230N West Central Holding Pond (NPDES Outfall 012) provides a quiescent
zone for settling suspended solids, dissipation of chlorine, and oil diversion and
containment. The pond discharges to the same unnamed tributary of the Scioto River
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Table 4.6.3.1-2 American Centrifuge Plant Construction Activity and Total Fuel Use

WORK FUEL, FUEL.,
CONSTRUC TIONCONTRACT' CALENDR START: COMPLETE DAYS. D SEL GASDAYS 250/yr GA-LLONS',, GALLONS

X-3001 N
Construction/Refurbishment 518 1-Jan-07 1-Jun-08 355 232,745 21,288

Crew-mechanical, electrical
X-3001 S
Construction/Refurbishment 1,034 1-Feb-07 30-Nov-09 708 464,592 42,493

Crew-mechanical, electrical
X-3002 Construction/Refurbishment 1,034 1-Feb-07 30-Nov-09 708 464,592 42,493

Crew-mechanical, electrical

SM Installation 1,308 1-Sep-06 31-Mar40 896 293,852 26,877

-Crew-mechanical
X-3001 S Floor Module Complete 305 1-Jun-07 31-Mar-08 209 .0 6,267

Gas only
X-3002 Floor Module Complete 427 1-Jun-07 31-Jul-08 292 0 8,774

Gas only
R/A Construction/Refurbishment 578 3-Jun-07 31-Dec-08 396 259,704 23,753

Crew-mechanical, electrical
Feed/IPP/Transfer, Product/Tails
Withdrawal
Construction/Refurb X-3346
Construction X-3344 782 9-Jan-06 1-Mar-08 536 558,861 59,945

Crew- steel, mechanical, electrical
Crew-steel, mechanical, electrical

Infrastructure
Construction/Refurbishment 731 1-Dec-06 30-Nov-08 501 96,132 5,007

Crew-utilities
X-3003 Building Construction 450 1-Mar-09 1-Jun-10 308 282,329 30,822

Crew-steel, mechanical, electrical
X-3003 Equipment Installation 450 1 -Jun- 10 1-Sep-11 308 67,808 9,247

Crew-Equipment
X-3004 Building Construction 600 1-Aug-09 1-Sep-10 411 376,438 41,096

Crew-steel, mechanical, electrical
X-3004 Equipment Installation 450 1-Sep-10 1-Dec-11 308 67,808 9,247

Crew-Equipment

TOTAL CONSTRUCTION 9-Jan-06 1-Dec-11 3,164,861 327,309_1
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The ACGIH TLV is 2,300 /tg/m3 for HF. For the point on the DOE reservation
boundary with the highest EDE rate, the average calculated TF concentration is
1.34x10-3 Itg/m3. For the Ohio National Guard at the X-751 Mobile Equipment Maintenance
Shop, the estimated average BF concentration is 1.96x10-3 /Ag/m3. This model does not include
the small amount of HF in the headspace of the UF 6 cylinders; however, this will provide only a
small fraction of the total HF emitted from the ACP. The projected concentrations are six orders
of magnitude, or a million times less than the TLV. The conservative estimates of average HF
concentrations at the DOE reservation boundary indicate that its release during ACP operations
will have an insignificant impact on air quality.

PGDP Impacts

Air emissions would be reduced at PGDP after UF6 operations are ceased

4.6.3.2 Radiological Air Quality

Refurbishment

Refurbishment activities will principally take place inside GCEP buildings.
Refurbishment should not involve processing radioactive materials. Process equipment and
piping that contained radioactive material will be evacuated prior to commencement of
refurbishment activities. Uranium concentrations in the general room air are expected to be
insignificant. Health Physics determines general area air sampling requirements for facility
activities. Special waste handling operations may require personnel monitoring. Consequently,
no radiological impacts on air quality would occur. Monitoring requirements are described in
Chapter 4.0 of the license application.

Construction

Construction activities will not involve the use or processing of radioactive materials;
therefore, no radiological impacts on air quality would occur.

Operations

Operations of the ACP in Piketon will result in the release of small amounts of
radioactive materials to the atmosphere through monitored exhaust vents. The model evaluated
the impacts of emissions, from the two existing process buildings (X-3001 and X-3002), X-3344,
X-3346, X-710, and the emissions from two additional process buildings with similar design
specifications and supporting feed and withdrawal buildings. The feed, withdrawal and product
operations 235U design assay range is approximately 1.6 percent to 10 percent. However, the
customer product range is from approximately 2.4 percent to 4.95 percent. The ACP will require
analytical services and the United States Enrichment Corporation X-710 Laboratory is an
obvious potential supplier. Air emissions from the X-710 are included as a bounding case.
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receptor is a "Low" consequence level. The unmitigated radiological dose to the Worker in the
Restricted Area (WRA) receptor for this event was qualitatively judged as "Low."

The ISA Summary combined the unprevented frequency and unmitigated radiological
and chemical consequences for each receptor, which yielded a risk level for each receptor that
was compared to the ERPGs and 10 CFR 70.61 performance criteria. For the bounding event,
which has an unprevented frequency of "U," unmitigated radiological consequences of
"Intermediate" for the off-reservation receptor, and unmitigated chemical consequences of
"High" for all three receptor groups, the risk exceeds the performance criteria in Tables A-7, A-
8, and A-9 of the ISA Summary for the American Centrifuge Plant and IROFS must be
implemented to reduce the risk below the performance criteria. These classifications are based
on the comparison of the modeled release data with ERPGs. The ERPGs are airborne chemical
concentration limits used for emergency response personnel, below which it is believed that
nearly all individuals could be exposed for up to one hour without experiencing certain health
effects. The radiological risk for all receptor groups is below the performance criteria and no
IROFS need to be implemented to reduce radiological risk.

4.6.3.2.1 Control of Airborne Effluents

X-3346 Feed and Withdrawal Building

The Feed Area of this building sublimes UF6 for feed to the enrichment process and also
includes dedicated equipment for gaseous transfer/blending of UF 6 between cylinders, as
described in Section 1.1 of the license application and contains a variety of potential sources for
radioactive effluents, both as gaseous U176 and particulate uranyl fluoride (UO2F2). These
sources are vented to the atmosphere through an evacuation system, which has separate
subsystems to control the gaseous and airborne particulate effluents. Both sub-systems exhaust
to a continuously monitored combined vent.

PGDP Impacts

Emissions from PGDP operations will be reduced after UF 6 operations cease. Impacts of
DOE D&D at PGDP are examined in the DOE Final EIS.

The cylinder burping/heeling system, feed ovens, cold boxes, autoclaves (in X-3344),
sampling system, and process piping in both areas are manifolded to the gaseous effluent side of
their respective evacuation systems. Gases evacuated from process systems, which can contain
high concentrations of U176, are processed through cold traps to desublime the U1F6 and separate it
from the non-UF6 gases. Residual gases leaving the cold trap have a very low concentration of
UF 6, which is further reduced by passing the gas through an alumina trap. When an evacuation
system cold trap becomes full, it is valved off from the vent and its contents sublimed to a drum
so the material can be fed to the enrichment plant. The cold traps can be bypassed to allow rapid
evacuation of a volume that does not contain radioactive material. The alumina traps cannot be
bypassed.

Cylinder connections and disconnections have the greatest potential for small releases of
liF 6 to the workspace. liF 6 released in this manner reacts quickly with ambient humidity to form
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U0 2172. Gulper or WISP systems are used to collect any small release of material during these
operations. Gulper or WISP systems utilize a flexible hose or hood to evacuate the air in the
immediate area where the connection is being made or broken. The captured gases are passed
through a roughing filter followed by a High Efficiency Particulate Air (HEPA) filter to collect
the U0 2F 2 particulate.

The effluents from both sub-systems are combined and vented to the atmosphere through
a common vent after each subsystem has removed the uranium. Each vent is equipped with
continuous gas flow monitoring instrumentation with local readout as well as the analytical
instrumentation required to continuously sample, monitor and to alarm UF 6 breakthrough in the
effluent gas stream. The continuous vent monitor/sampler is described in Section 9.2.2.1 of the
license application.

Ventilation air in the X-3346 is monitored under the Radiation Protection Program as
described in Section 4.7 of the license application. Environmental Compliance personnel review
summaries of the monitoring data at least quarterly to verify that ventilation exhausts are
insignificant as defined in the Standard Review Plan (SRP) (i.e., less than 3 x 10-13 microcuries
per milliliter [pCi/mL] uranium).

Process Buildings

The process buildings, X-3001 - X-3004, house the operating centrifuge machines that
separate the feed UF6 into enriched product and depleted tails as described in Section 1.1 of the
license application and contain a limited variety of potential sources for radioactive effluents,
primarily as gaseous UF6. These sources are vented to atmosphere through either the Purge
Vacuum (PV) or Evacuation Vacuum (EV) Systems. Both systems exhaust to a common
continuously monitored vent.

Enrichment equipment operates at sub-atmospheric pressures. Equipment operation
requires the removal of any air that leaks into the process. The PV/EV Systems are used to
remove air in the enrichment equipment. Since the air may contain traces of UF 6 the gas
removed by these systems is passed through a shared set of alumina traps prior to venting. The
PV/EV systems in each half (north and south) of each process building are manifolded to one
process building vent. Each process building vent is equipped with continuous gas flow
monitoring instrumentation with local readout, as well as analytical instrumentation to
continuously sample, monitor, and alarm UF6 breakthrough in the effluent gas stream. The
continuous vent monitors/samplers are described in Section 9.2.2.1 of the license application.

Valving and piping allow the EV systems to bypass the chemical traps during the initial
pump down of machines that have not been previously exposed to UF 6. This reduces the
chances of desorbing previously trapped UF 6 from the traps. Otherwise, the EV systems
throughput will pass through the chemical traps along with PV system throughput.

Ventilation air in the process buildings is monitored under the Radiation Protection
Program as described in Section 4.7 of the license application. Environmental Compliance
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personnel review summaries of the monitoring data quarterly to verify that ventilation exhausts
are insignificant as defined in the SRP (i.e., less than 3 x 10-13 jiCi/mL uranium).

Product and Tails Withdrawal Buildings

The X-3346 Withdrawal Area and the X-3366 building withdraw and desublime both the
product and tail streams from the enrichment process as described in Section 1.1 of the license
application and contain a variety of potential sources for radioactive effluents, both as gaseous
UF6 and particulate U0 2F2. These sources in the X-3366 building are vented to the atmosphere
through evacuation systems similar to the X-3346 building. There are separate evacuation
systems for the tails withdrawal and the product withdrawal areas.

The tails and product burping system, cold boxes, sampling system, and process piping [
are manifolded to the gaseous effluent side of the appropriate evacuation system. Gases
evacuated from process systems, which can contain high concentrations of UF6, are processed
through cold traps to sublime the UF 6 and separate it from the non-UF 6 gases. Residual gases
leaving the cold trap have a very low concentration of UF6 , which is further reduced by passing
the gas through an alumina trap. When an evacuation cold trap becomes full, it is valved off
from the vent and its contents sublimed to a cylinder. The evacuation cold traps can also be
bypassed to allow rapid evacuation of a volume that does not contain significant amounts of
radioactive material. The alumina traps cannot be bypassed.

Cylinder connections and disconnections have the greatest potential for small releases of
UF6 to the workspace. UF6 released in this manner reacts quickly with ambient humidity to form
U0 2F2. Gulper or WISP systems are used to collect any small release of material during these
operations. Gulper or WISP systems utilize a flexible hose or hood to evacuate the air in the
immediate area where the connection is being made or broken. The captured gases are passed
through a roughing filter followed by a HEPA filter to collect the U0 2 F2 particulate. General HF
concentrations in the workspace air are expected to be less than one percent of the OSHA
Permissible Exposure Limit of 3 ppm. HF concentrations in the immediate area of a release may
exceed that level briefly but are still expected to be less than ten percent of the Permissible
Exposure Level.

The effluents from both sub-systems are combined and vented to the atmosphere through
a common vent after each sub-system has removed the uranium. Each vent is equipped with
continuous gas flow monitoring instrumentation with local readout as well as the analytical
instrumentation required to continuously sample, monitor and to alarm UF 6 breakthrough in the
effluent gas stream. The continuous vent monitor/sampler is described in Section 9.2.2.1 of the
license application.

Ventilation air in the X-3346 Withdrawal Area and X-3366 buildings is monitored under
the Radiation Protection Program as described in Section 4.7 of the license application.

X-3344 Customer Services Building

The Customer Services Building liquefies UF6 for quality control sampling of cylinders
as described in Section 1.1 of the license application and also contains multiple potential sources
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for radioactive effluents, both as gaseous UF6 and particulate U0 2F 2 . These sources are vented
to the atmosphere through an evacuation system, which has separate subsystems to control the
gaseous and airborne particulate effluents. Both sub-systems exhaust to a continuously
monitored combined vent.

Process Support Buildings

The X-3012 and X-3034 buildings provide process control functions and maintenance
support as described in Section 1.1 of the license application. From time to time, contaminated
components may be serviced in the maintenance shops in the buildings. Components requiring
repair or examination that have been in service will be opened using appropriate personnel
protective equipment (PPE), and may also include engineered local ventilation systems to
capture any residual uranium.

Ventilation air in the buildings is monitored under the Radiation Protection Program as
described in Section 4.7 of the license application.

X-7725 Recycle/Assembly Building; X-7726 Centrifuge Training and Test Facility; and X-
7727H Transfer Corridor

Centrifuges are assembled and may be disassembled for repair or inspection as described
in Section 1.1 of the license application in either the X-7725 or X-7726 facilities. The extent to
which a centrifuge is disassembled depends upon the nature of the fault. Centrifuges requiring
repair or examination that have been in service will be opened using appropriate PPE, and may
also include engineered local ventilation systems to capture any residual uranium.

As described in Section 1.1 of the license application, some completely assembled
centrifuge machines are tested with UF 6 in the gas test stands. This is a separate room within X-
7725 facility with its own ventilation and emission control system. UF 6 for the test stands is
supplied from a small cylinder within this room. Exhaust from the test stands passes through
alumina traps to a continuously monitored vent. The vent is equipped with continuous gas flow
monitoring instrumentation with local readout, as well as the analytical instrumentation required
to continuously sample, monitor, and to alarm UF6 breakthrough in the effluent gas stream. The
continuous vent monitor/sampler is described in Section 9.2.2.1 of the license application.

Ventilation air in both the X-7725 and X-7726 facilities is monitored under the Radiation
Protection Program as described in Section 4.7 of the license application.

The X-7727H Interplant Transfer Corridor is not exposed to open centrifuges or
components, but does have some air transfer from the process buildings and X-7725 facility. At
worst, the airborne uranium concentration in the X-7725H corridor will not exceed that in the
process buildings or X-7725 facility. This is insignificant as defined in the SRP (i.e., less than 3
x 10-13 jtCi/mL uranium).
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Laboratory Services

The ACP purchases analytical services for various radiological and non-radiological
materials. The radiological analytical services are obtained from a qualified laboratory
licensed/certified by the NRC or an agreement state, which may or may not be the on-site X-7 10
Laboratory. Since the analytical services are a necessary adjunct for the operation of the ACP,
laboratory emissions are an associated activity. The license application uses the historical
radioactive effluents from the X-710 building while supporting the GDP as a bounding case for
the ACP laboratory effluents.

During the last calendar year i.e., 2000) X-710 building was in full operation, calculated
radioactive effluents were 8.9 x 10" curies of uranium and 1.8 x 10-3 curies of technetium.
These effluents were calculated to have caused an annual dose to the most exposed member of
the public of less than 0.001 mrem based on the annual compliance report under 40 CFR Part 61
Subpart H.

4.6.3.2.2 Monitoring of Gaseous Release Points

Each process vent in the X-3001 - X-3004, X-3346, X-3366, and X-7725 has gas flow
monitoring instrumentation with local readout as well as analytical instrumentation to
continuously sample, monitor and to alarm UF6 breakthrough in the effluent gas stream. The
continuous vent sampler draws a flow proportional sample of the vent stream through two
alumina traps in series by way of an isokinetic probe. Both vent and the sampler's electronic
controller monitors sampler flows. The controller adjusts a control valve in the sample line to
maintain a constant ratio between the vent and sample flows. The flow instruments are
calibrated at least annually. The primary sample trap is equipped with an automated radiation
monitor to continuously monitor the accumulation of uranium in the sampler. This radiation
monitor provides the real-time indicator of effluent levels for operational control of the gaseous
effluent control systems.

Detailed effluent calculations are based on laboratory analysis of the collected samples.
Each vent sampler has two traps permanently dedicated to each trap position, with one in-service
and the other either being processed or standing by to replace the in-service trap. Normally, the
primary sample traps are replaced weekly and the secondary traps are replaced quarterly. In the
event of an unplanned or seriously elevated release, the involved sampler traps are collected for
immediate analysis as soon as the situation has stabilized. Alternatively, the sampling period
may be extended, provided the sampler is operating continuously while the vent is operating. A
hydrated alumina is used in the vent samplers to convert absorbed UF6 to UO 2F2. The U0 2F2
does not easily separate from the alumina, so no special handling is necessary to avoid loss of
uranium between sample collection and analysis. Annually, the sampler tubing and traps are also
replaced and rinsed, and the rinsates analyzed for the same parameters as the alumina.

Vent samples are analyzed for 234U, 235U, 231U, and 99Tc as described in Section 9.2.2.5 of
the license application. Plant experience in uranium enrichment has shown that these three
uranium isotopes account for more than 99 percent of the public dose due to uranium emissions.
99Tc is a fission product that has contaminated much of the fuel cycle. The ACP does not intend
to introduce 99Tc to the process. Feed material that meets the ASTM specification for recycled
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Appendix B of the ISA Summary identifies other chemicals and typical industrial
materials (e.g., acetone, solvents, acids, fuels, and oils) that are used in the ACP for assembly
and maintenance activities.

4.13.3.3 Assembly Phase

Process-Buildings

Two process buildings, in addition to X-3001 and X-3002, spanning approximately
300,000 ft 2 each will serve as new construction, as well as other operational support structures
such as the Process Support Building, Feed and Product Shipping and Receiving Building,
Product and Tails Withdrawal Buildings and UF6 cylinder storage yards. It is anticipated that
only sanitary and industrial waste will be generated from ACP construction activities. General
sanitary/industrial waste from paper and packing products, wood, cement, steel rebar and general
building trash will be generated. Incandescent and fluorescent light bulbs, lead acid and non-
lead acid batteries, aerosol cans, etc. will be generated throughout the project and will be handled
in accordance with established recycling and hazardous waste management programs.
Reasonable efforts will be taken to minimize the amount of waste generated during this phase
using approved USEC waste minimization and pollution prevention procedure.

Assembly and testing of the completed machines will take place in the X-7725 and X-
7726 facilities. Research and Development will occur at Oak Ridge, Tennessee and was
addressed in the DOE Environmental Assessment for the United States Enrichment Corporation
Centrifuge Research and Development Project at the East Tennessee Technology Park (DOE
2002b).

Some of the smaller parts or sub-assemblies will undergo mechanical testing which will
include, in some cases, planned failure tests. A fully assembled machine may also fail during
operational tests. If the operational machine contains UF6 gas, LLRW may be generated. The
quantity of LLRW generated is expected to be insignificant compared to the overall DOE
reservation LLRW generation. Prior to final assembly or even for sub-assembly, final cleaning
of the parts is performed. In addition, maintenance activities performed on machine parts will
also generate oil and solvent soaked cleaning rags. Modification of machine parts may be
necessary and require activities such as drilling, welding, etc. These activities will result in the
generation of a small quantity of sanitary/industrial waste (e.g., dry wipes, rags, scrap metal, etc.)
and listed RCRA wastes when solvents are used for cleaning.

4.13.3.4 Operations Phase

Feed, Withdrawal, and Customer Services Facilities

The X-3346 building Withdrawal Area will be constructed to support the withdrawal of
UF6 material associated with the 3.8 million SWU capacity plant. The X-3366 building will be
constructed to support the withdrawal of UF6 material associated with the 7.6 million SWU
capacity plant. The X-3346A building will be constructed for the shipping and receipt of UF6
cylinders and PSPs (protective structural packages) as required. The Feed, and Withdrawal
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Facility will be built onto the existing X-3346 building. This facility will house a number of
feed, as well as product and tails withdrawal lines, as well as sample and toll transfer lines.
These facilities will use cold traps to control emissions and the feed and withdrawal buildings
will use Freezer/Sublimers (F/S) as well. The F/S and the cold traps will be cooled by a closed-
loop, two-stage, hydrocarbon-based refrigerant system. The refrigerant system dumps heat to a
recirculating TWC system. The TWC system is a standard industrial cooling tower system that
uses evaporation to dump waste heat to the atmosphere. Both the refrigerant system and the
cooling water systems are physically isolated from the product and tails lines to minimize the
possibility of cross-contamination. It is anticipated that there will be no waste refrigerants
generated as the system would only require makeup product to be added to continue to function
at normal capacity. At some point, the refrigerant may need to be changed due to routine
maintenance activities. Because the refrigerant system utilizes hydrocarbons, which are in a
gaseous state at standard atmospheric temperature and pressure, there would be no potential for
generating LLRW or LLMW. The cold trap and F/S. systems are designed to capture and store
fugitive product emissions for future reprocessing thereby generating no waste. The Customer
Services Building will house the. autoclaves necessary to support liquid sampling of the different
types of UF6 cylinders involved in the process. Refrigerants do not have a direct pathway to UF6

in the autoclaves and no cross contamination is expected in refrigerants used with the autoclaves.

Uranium concentrations in the general room air are expected to be insignificant. Process
equipment and piping will be evacuated through a building evacuation system that passes UF6
through one or more banks of cold traps, followed by one or more banks of alumina traps,
followed by a roughing filter. Areas where potential releases to room air are likely will be
equipped with gulper or WISP systems, which function much like laboratory hoods.

Only limited quantities of wastes are projected from the feed, withdrawal and customer
services facilities. Wastes could be generated from spot decontamination and minor maintenance
activity wastes, resulting in the possible production of sanitary/industrial, RCRA hazardous,
LLRW and LLMW.

Process Buildings

A large number of centrifuge machines (approximately 6,000) will be installed and
operated in each process building. The machine operations area will require the use of cooling
systems. The centrifuges are cooled by a closed-loop, MCW system. The MCW dumps its heat
to the TWC system. There will be limited quantities of waste generated from miscellaneous
activities during the project such as maintenance. Some excess reacted hard resin-hardener
mixtures will result in the generation of a small quantity of sanitary solid waste.

Uranium concentrations in the general room air are also expected to be insignificant.
Process equipment and piping will be evacuated through one of two vacuum systems, the PV/EV
systems. These systems evacuate any gasses inside the centrifuge casing and outside the rotor
through one or more banks of alumina traps. There are no areas were routine releases to room
air are likely in the process buildings. Specific operations that are likely to create releases will
by handled with gulper or WISP systems.
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Shipments of LLMW will occur approximately every 90 days. LLMW that contains high
enough grams of 235U to impact the TSDF's permit gram limit acceptance criteria would be
scheduled with the TSDF facility and will be shipped, as the TSDF NRC License gram limit will
allow. The waste will remain on-site and managed in accordance with LLMW rules in OAC
3745-266 until shipments can be scheduled to the TSDF.

Depleted. Uranium Hexafluoride (Tails)

Overview

USEC has a strong history of safe handling and storage of DUF6 at both the Paducah and
Portsmouth Gaseous Diffusion Plant sites. With regard to DUF6 disposal, USEC intends to
continue with efforts to move the material into commercial markets. Any remaining ACP tails
that can not be commercially reused will ultimately be disposed in the same manner as the DOE
tails inventory, the disposal of which is authorized by the USEC Privatization Act. DOE is
currently constructing and plans to operate two Depleted Uranium Hexafluoride Conversion
Facilities. These facilities are located at DOE's Piketon, Ohio and Paducah, Kentucky sites.
USEC currently plans to store ACP tails at the ACP in accordance with applicable statutory
authorizations and regulations until it can be commercially utilized or DOE's conversion plants
can accept the tails for processing. For planning purposes, it is assumed that the ACP DUF6
would be converted at DOE's Piketon conversion facility. USEC's mature and proven Tails
Management Strategy - focusing on safe storage and disposal of DUF6 produced at the ACP - is
detailed below.

Tails to be Produced

Depleted uranium hexafluoride (tails) will be produced while enrichment activities are
conducted at the ACP. The actual production rate of tails will be a function of the demand for
enriched uranium. For a given production level, the amount of tails generated by the ACP will
be equivalent to the amount of tails that would have been generated using PGDP. For planning
purposes, the theoretical production rate of tails at the, ACP is based on all centrifuge machines
in a 3.8 million SWU per year plant running 24 hours per day, 365 days per year for most of the
30-year license period with product enriched to approximately 4.0 weight percent 235U and tails
depleted to approximately 0.30 weight percent U. At those assay levels, the ACP 3.8 million
SWU plant will generate a maximum of 8,400 MT (UF6) of tails annually or 214,400 MT (UF6)
of tails over the 30-year license period. This would equate to slightly more than 17,191 tails
cylinders. At those assay levels, the 7.6 million SWU plant will generate a maximum of 16,750
MT (UF6) of tails annually or 414,700 MT (UF 6) of tails over the 30-year license period. Over a
thirty-year period, the 7.6 million SWU ACP is expected to produce approximately 29,546
cylinders of depleted uranium compared to the Piketon DOE reservation and ETTP inventory,
currently planned for conversion at the Piketon facility, of 21,900 cylinders.

Production of higher assay product at the same tails assay results in lower rates of tails
generation. If the plant were to produce product at a maximum licensed assay of 10 weight
percent 235U, the tails generation rate would be about 87.4 percent of the rate stated above (7,342
MT of tails per year for 3.8 million SWU per year of plant capacity).
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Emergency Plan for the American Centrifuge Plant Proposed Change

American Centrifuge Plant Licensed Activities

The mission of the American Centrifuge Plant (ACP) is the enrichment of uranium with
the isotope necessary to produce fuel for nuclear reactors (235U) using the gas centrifuge process.A basic summary of this process follows.

The uranium element appears in nature in numerous isotopes; the three major isotopes of
interest have atomic weights of 234, 235, and 238. The three isotopes are fissionable; however,
only 235U is capable of sustaining a critical reaction in most applications. Natural uranium
contains 0.711 weight (wt.) percent 235U isotope. Isotopic separation processes separate uranium
(e.g., its compounds) into two fractions, one enriched in the 235U isotope, and the other depleted.

Prior to the enrichment process, uranium is combined with fluorine to form uranium
hexafluoride (UF 6). The ACP receives uranium in solid UF6 form, in 10- or 14-ton cylinders in
accordance with U.S. Department of Transportation regulations.

In the gas centrifuge process, the isotopic separation is accomplished by "centrifugal
force," which uses the difference in weight percent of the different uranium isotopes to achieve
this isotopic separation. UF6 is fed into the system in the gaseous state and is enriched up to 10
wt. percent assay 235U. The ACP withdraws the enriched (product) stream and the depleted
(tails) stream in the gaseous state. The product and tails streams are then sublimed into a solid
state for handling/movement. The ACP minimizes the amount of U1 6 in the liquid state.

The ACP operates two process buildings containing the centrifuge machines arranged in
cascades to produce an initial target of 3.8 million Separative Work Units.

Based upon the hazards and consequence analyses reflected in the Integrated Safety
Analysis (ISA), USEC has concluded that UF 6 is the only material in sufficient quantity used at
the ACP that poses a potential off-site hazard. Upon release to the atmosphere UF6 reacts with
moisture in the air to produce two highly toxic substances, uranyl fluoride particulate, and
hydrogen fluoride (HF). The following provides a brief description of each of these substances,
the manner in which it is used in the enrichment process, and the locations where it is stored or
used at the ACP.

UF 6 on-site is stored in solid form until it is heated, sublimed, and fed to the
enrichment process. After enrichment, the UF6 gas is sublimed as product and tails.
The assay of the product can be adjusted by blending. Only the sampling operations
require that UF 6 be heated at a high enough temperature and pressure to liquefy the
material. UF6 is located in the X-2232C Interconnecting Process Piping; X-3001 and
X-3002 Process Buildings; X-3344 Customer Services Building, X-3346 Feed and
Withdrawal Building; X-3346A Feed and Product Shipping and Receiving Building;
X-7725 Recycle/Assembly Facility; X-7726 Centrifuge Training and Test Facility; X-
7727H Interplant Transfer Corridor and ACP cylinder storage yards.
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HF is not used in the ACP operations nor are significant quantities stored at the ACP.
However, HF is produced during a release of UF 6. UF6 reacts with moisture in the
air resulting in the formation of HF and uranyl fluoride (U0 2F2). At room
temperatures and at high humidity, U0 2F 2 hydrates and an HF-H20 fog develops that
results in an easily visible, buoyant cloud. HF is irritating to skin, eyes, and throat.

Table A-1 lists the primary locations of these chemicals.

Table A-I Hazardous Chemicals - American Centrifuge Plant

Nam'e, .,,,,Build iaility Typical Quantity

Uranium Hexafluoride X-2232C, X-3001, X-3002, X-3012, X-3344, X- 123,000,000 lb
3346, X-3346A, X-7725, X-7726, X-7727H, and
Cylinder Storage Yards

Hydrogen Fluoride X-2232C, X-3001, X-3002, X-3012, X-3344, X- As a result of a
3346, X-3346A, X-7725, X-7726, X-7727H, and release of UF6
Cylinder Storage Yards

American Centrifuge Plant Description

The ACP uses existing former U.S. Department of Energy (DOE) Gas Centrifuge
Enrichment Plant buildings. A brief description of primary ACP buildings and their purpose is
provided below.

The ACP includes two process buildings: the X-3001 and X-3002 Process Buildings.
The primary purpose of the process buildings is to house the centrifuge machines and the support
systems necessary to perform the enrichment. At the north and south ends of the X-3001 and X-
3002 Process Buildings are equipment/utility bays and mezzanines where auxiliary equipment is
housed. Building vents for the purge and evacuation vacuum systems are also located in the
buildings. Due to the nature of centrifuge operation, a vacuum is maintained on the centrifuge casings
to remove air or gas that leaks into the machine thereby minimizing drag on the internal rotor.

The process is controlled by Local Control Centers (LCCs), which are located in the
process buildings and are designed to control a portion of a process building. The LCCs are
connected to the Area Control Room (ACR) located in the X-3012 building. In addition, the
centrifuge process alarms relevant to emergency management are monitored in the X-1020
Emergency Operations Center (EOC).

The X-3012 Process Support Building is located between the X-3001 and X-3002
buildings. The X-3012 building is divided into three functional areas: an operational area,
maintenance area, and a machine transfer corridor. The operational area is located in the north

• section of the building and includes the ACR for the X-3001 and X-3002 buildings; offices;
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lunchroom; restrooms; battery room; switchgear room; and heating, ventilation, and air
conditioning (HVAC) rooms. A mezzanine above the north section contains the mechanical
equipment room for the building.

The ACR provides the central operating functions to monitor and control both the X-
3001 and X-3002 buildings machines and process. The maintenance area is located in the south
section of the building and includes: maintenance shops, storage areas, a battery charging room,
offices, men's and women's locker rooms, restrooms, and a mezzanine area with additional
office areas, and HVAC rooms.

The X-3346A Feed and Product Shipping and Receiving Building is located south-
southwest of X-3001 building. The X-3346A building serves as the focal point for receipt and
shipping of natural and enriched uranium.

The X-3346 Feed and Withdrawal Building has two distinct areas of operation. The first
area, also referred to as the Feed Area, supports the front end of the overall enrichment process
by housing the equipment necessary to provide UF6 feed to the enrichment process. This area
also supports UJF 6 cylinder blending/transfer operations. The second area, also referred to as the
Withdrawal Area, houses the equipment necessary to withdrawal enriched and depleted UF6
from the process. The X-3346 building is connected to the X-3001 and X-3002 buildings by the
X-2232C Interconnecting Process Piping.

The X-3344 Customer Services Building is located to the north of the X-3346 building
and west of the X-3001 building. The X-3344 building houses equipment necessary to sample
UF 6 cylinders from the process.

The X-7725 Recycle/Assembly Facility is a very large multiple level building used for
the assembly of centrifuge machines. Completely assembled centrifuge machines are tested in
the .Gas Test stands using UF 6 to verify the correct placement of machine components and the
proper operation of the centrifuge machine. The Gas Test is performed in the X-7725 facility
prior to moving the centrifuge machines to the process building for installation. This building
may also be used for centrifuge manufacturing. Wrecked centrifuge machines are also stored in
this building after removal from the process buildings.

The X-7726 Centrifuge Training and Test Facility is located in the northwest comer of
the X-7725 facility. The X-7726 facility is the area where material and components are received;
components or subassemblies are inspected. and tested; the •components are assembled as
centrifuge machines; the final assembly is evacuated and leak checked; and repairs are
performed to the machine or subassemblies.

The X-7727H Interplant Transfer Corridor provides an enclosed north-south throughway
from the X-7725 and X-7726 facilities, to the X-3001 and X-3002 buildings. The corridor is
wide enough to accommodate bi-directional passage of two fully loaded centrifuge transporters.
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The ACP cylinder yards provide storage for natural feed uranium, depleted (tails)
uranium, and enriched (product) uranium-awaiting shipment. There are six cylinder storage
yards that support the ACP. Four of the yards are located adjacent to the X-3346 building (X-
7746N, X-7746S, X-7746E, and X-7746W), and the other two are located just north of the
reservation Perimeter Road to the north of X-344 facility (X-745G-2 and X-745H).

ACP operations are monitored continuously from the X-3012 building ACR. ACP alarm
systems are duplicated in the X-1020 EOC. In the event of an emergency condition, the Plant
Shift Superintendent (PSS) located in the X-300 building is notified. The PSS assumes Incident
Commander duties in the unlikely event of a declared emergency. Communications between the
ACP and X-300 building consist of a radio system, conventional telephone system, public
address system, and evacuation alarm system.

Continuous vent sampling systems monitor emissions from ACP enrichment process
vents. The continuous vent samplers draw a flow-proportional sample of the vent stream
through two alumina traps in series by way of an isokinetic probe. These vents meet the U.S.
Environmental Protection Agency (EPA) requirements.

There are nine vents that are monitored for radionuclide emissions. Although none of
these atmospheric radionuclide emission sources were identified to have the potential to exceed a
0.1 millirem/year dose to the most exposed member of the public during normal operation,
continuous vent monitors have been installed to quantify plant radiological airborne emissions.
Table A-2 summarizes stack heights and flow rates.

The health protection program provides services for individuals to meet regulatory
requirements and to maintain a high level of employee health. The X-1007 Fire Station
maintains a first aid room and provides ambulance service for emergency conditions.

The primary radiation alarm system is the Criticality Accident Alarm System. This
system is designed to detect a nuclear criticality and provide audible and visual alarms that will
alert personnel to evacuate the immediate area.

Other support includes protective force, fire department, health physics, industrial
hygiene, industrial safety, environmental compliance, waste management, records management,
and document control. The primary facilities on the DOE reservation associated with the ACP
are shown in Figure A-1.

Possession limits for radioactive materials are summarized in Table A-3.

Table A-4 contains a summary of the event scenarios that, if unmitigated, could result in
potential off-site consequences that exceed the 10 CFR 70.61 Performance Requirements. The
events listed in Table A-4 require crediting of items relied on for safety to reduce the event
frequency and/or consequences to meet the performance requirements. Further detail of each
event scenario is located in the Integrated Safety Analysis Summary for the American Centrifuge
Plant.
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Figure A-1 American Centrifuge Plant Layout
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Table A-2 Summary of Continuous Monitored Stack and Vent Characteristics -
American Centrifuge Plant

Stack Height (f"et) 'Flow Rates÷ 95
________Efficiency,

Diamheter Above Above- Vol' Percent'
Location Vol.2

.i~) -Roof Ground (ft/mmn ~ ) ____

X-3001 North Vent 4 11.5 97.5 3,394 1.30E+7 95

X-3001 South Vent 4 11.5 97.5 3,394 1.30E+7, 95

X-3002 North Vent 4 11.5 97.5 3,394 1.30E+w7 95

X-3002 South Vent .4 11.5 97.5 3,394 1.3013+7 95
X-3346 Feed and Withdrawal Area 6 7 62 2,243 1.94E+7 95
Vent*
X-7725 Gas Test Stands Vent 4 4 79 3,959 1.5 1E+7 95

The evacuation system heads used to support process piping connections and disconnections in the X-3346 and

X-3344 building are connected to the evacuation system and exhaust through the permitted vent. The portable
gulpers used to support activities like maintenance in any of the ACP buildings are not connected to a permitted
vent and exhaust into the building in which they are used.
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Table A-4 American Centrifuge Plant Analyzed Events with Potential Off-Site Consequences
Exceeding 10 CFR 70.61 Criteria

Unmitigated
ISA Off-Site Consequences

Event Event Description/Initiator Rad' Chem2

No.
CY1-2 Fire from spilled/leaked fuel causes over pressure and rupture of a cylinder Int. High
CY1-3 Vehicle or combustible material fire causes over pressure and rupture of a cylinder. Int. High
FB 1-2 Large fire in the Feed Area results in a release of UIF6 from damaged feed cylinders, feed headers, process piping, burp High High

system, and/or evacuation system.
FB1-4 Large fire in the Feed Area due to ongoing construction or maintenance activities results in a release of UF, High High
FB3-la Breach of over-pressurized feed cylinder releases UF6. High High
FB3-3 Leak in feed process piping results in a release of UF 6. Low High
FB3-3a Leak in coupling to feed cylinder (e.g. pigtail) results in a release of ULF,. Low Higeh
FB3-4 Breach of coupling to feed cylinder (e.g., pigtail) results in a release of UF6. Low High
FB3-5 A feed cylinder or process piping is impacted by a forklift or overhead bridge crane breaching the cylinder or piping, and Low High

releasing UF 6.
FB3-7 Compressed gas bottle (such as nitrogen) is toppled shearing the valve. The bottle becomes a missile, which impacts a Low High

feed cylinder, or holding tank causing a cylinder or tank breach and releasing UF6.
FB3-10 Release of UJF 6 due to a feed freezer/sublimer shell structural failure during the unloading phase. Intermediate High

FB6-10 Errant vehicle impacts Feed Area breaking through the building wall and damaging adjacent feed cylinder resulting in a Low High
release of UF 6.

PB 1-2 Large fire in the Process Building results in a release of UF 6 from damaged process equipment. Low Int.
PB 1-6 Large fire in the Process Building due to ongoing construction activities results in a release of UF 6 from damaged process Low Int.

equipment.
RA1-2 Large fire in the Recycle/Assembly Facility/Centrifuge Training and Test Facility/Interplant Transfer Corridor results in Low Int.

a release of contamination or trace amounts of UF6 from wrecked centrifuges that have been stored and centrifuge(s)
being tested, or WF 6 contained in the source cylinder.

RA1-4 Large fire in the Recycle/Assembly Facility/Centrifuge Training and Test Facility/Interplant Transfer Corridor results in a Low Int.
release of contamination or trace amounts of UF 6 from wrecked centrifuges that have been stored and centrifuge(s) being

I tested, or UF 6 contained in the source cylinder due to ongoing construction or maintenance activities.
BT1-2 Large fire in the Customer Services Building results in a release of UF6 from damaged cylinders and piping. High High
BT1-4 Large fire in the Customer Services Building due to ongoing construction or maintenance activities results in a release of High High

UF,.

BT3-la Breach of over-pressurized cylinder in an autoclave releases UF 6. High High

BT3-lb Structural failure of within an autoclave results in release of UF6. High High
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Table A-4 American Centrifuge Plant Analyzed Events with Potential Off-Site Consequences
Exceeding 10 CFR 70.61 Criteria (Continued)

Unmitigated

ISAOff-Site
Event: Event Description/Initiator Consequences

No. Radi Chem2

BT3-3 Breach of process pipingresults in a release of UF 6. High High
BT3-4 Breach of coupling to cylinder results in a release of UF6 . High High
BT3-4a Breach of coupling during movement of heated cylinder from autoclave results in a release of UF 6. High High

TA1-2 Transport equipment fire during cyliuder transport causes over pressure and rupture of a cylinder. Int. High

SR1-3 Vehicle or combustible material fire occurs in the X-3346A shipping/receiving area or in the vicinity of the bridge crane rail system Int. High
to X-3346 during cylinder movement. Fire causes over pressure and rupture of cylinders, resulting in a UF6 release.

WS 1-1 Large fire in the Withdrawal Area results in a release of UF6 from damaged process equipment. High High
WS1-4 Large fire in the Withdrawal Area due to ongoing construction activities restilus ii release of UF(,. High High
WS3-12 Release of UF 6 due to a cold trap shell structural failure or failure of associated piping during the regeneration phase of burp Low H igh

operation.

WS3-13 Release of UF6 due to a cold trap transfer line rupture. Low High
WS3-17 Release of' UF6 due to freezer/sublimer shell structure failure during tunloading plhase. High -igh

Definition of High, Intermediate (Int.), and Low consequences from Table A-5 of the ISA Summary for the American Centrifuge Plant.
2 Definition of High, Intermediate (ot.), and Low consequences from Table A-6 of the ISA Summary for the American Centrifuge Plant.
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