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Mr. Jack R. Strosnider
Director, Office of Nuclear Material Safety and Safeguards
Attention: Document Control Desk
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555-0001

American Centrifuge Plant
Docket Number 70-7004
Submittal of Additional Information for the American Centrifuge Plant Related to Depleted
Uranium Disposal Costs (TAC Nos. L32306, L32307, and L32308)

Dear Mr. Strosnider:

By letter dated December 8,2005, USEC Inc. (USEC) requested that the U.S. Department of Energy
(DOE) provide USEC with a cost estimate for disposal of tails from the American Centrifuge Plant

* with a similar level of detail as was provided to the Louisiana Energy Services (LES) in support of
its application for the National Enrichment Facility. In a letter dated December 12, 2005, the DOE
provided a cost breakdown of the four principal cost components for disposal of depleted uranium
and confirmed that $4.83/kilogram uranium ($3.26/kg depleted uranium hexafluoride) was a
reasonable unit cost for the purposes of decommissioning funding for the American Centrifuge Plant.

Subsequently, during a telephone conference call between the U.S. Nuclear Regulatory Commission
(NRC), DOE, and USEC that was conducted on December 19, 2005, the NRC staff requested that
DOE "develop and provide USEC a cost estimate and supporting basis for dispositioning the
depleted uranium that USEC would generate at its proposed American Centrifuge Plant." Based on
USEC's December 27, 2005, formal request to DOE for such a report (Enclosure 1), D)OE provided
its response on February 10, 2006 (Enclosure 2).

The DOE response contained a redacted report prepared by DOE's consultant LMI, detailing its
methodology for estimating the unit cost of disposal of depleted uranium. The repoil was initially
prepared by DOE in response to a request by LES, but the methodology and underlying information
is applicable to the American Centrifuge Plant with only minor adjustments. Utilizing the LMI
methodology, USEC prepared an analysis that confirms that the $4.83/kilogram uranium that USEC
has assumed in the estimate for decommissioning funding for the American Centrifuge Plant is a
conservative upper bound. The USEC-specific analysis is provided in Enclosure 3.

USEC Inc.
6903 Rockledge Drive, Bethesda, MD 20817-1818

Telephone 301-564-3200 Fax 301-564-3201 http://www.usec.comn
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If you have any questions regarding this matter, please contact Peter J. Miner at (301) 564-3470.

Sincerely,

Steven A. Toelle
Director, Regulatory Affairs

cc: Y. Faraz, NRC HQ
B. Smith, NRC HQ

Enclosures: As Stated



Enclosure I of AET 06-0036

USEC Request to DOE for Cost-Estimate and Supporting Basis for
Depleted Uranium Disposal Costs
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Philip G. Sewell 301/564-3305 phone
Senior Vice President 301/564-3205fax

December 27, 2005

Mr. Larry Brown
Senior Policy Advisor
Under Secretary's Office
U.S. Department of Energy
1000 Independence Avenue, S.W.
Room 7A-219
Washington, DC 20585

Dear Mr. Brown:

We have been discussing the estimate of the cost for DOE to dispose of tails
generated at the proposed American Centrifuge Plant for a number of months. On
December 8, 2005, USEC provided a letter requesting that that DOE provide USEC with a
cost estimate for disposal of tails from the American Centrifuge Plant with a similar level
of detail as was provided to LES. In a letter dated December 12, 2005, the DOE provided
a cost breakdown of the four principal cost components for disposal of depleted uranium
and confirmed that $4.83/kilogram uranium as a reasonable unit cost for the purposes of
decommissioning funding for the American Centrifuge Plant.

Subsequently, on December 19, a telephone conference call was held between the
NRC (and consultant ICF) and DOE (and consultant LMI) concerning the basis for the
depleted uranium disposition cost estimate of $4.83/kilogram uranium. DOE participants
included Linda Gunter, Ray Miskelley, and Jack Zimmerman. USEC also participated in
the call.

Mr. Brian Smith of the NRC stated that the purpose of the telephone conference
call was to help NRC understand the basis for DOE's estimate. The telephone conference
call .was necessary since the information provided in the DOE letter was not detailed
enough to accomplish this. The NRC indicated that a report, similar in detail to what was
prepared by DOE for LES, was needed. During the call, Mr. Smith requested that certain
technical issues be specifically addressed by DOE during preparation of its report to
support the unit cost estimate.

USEC Inc.
6903 Rockledge Drive, Bethesda, MD 20817-1818

Telephone 301-564-3200 Fax 301-564-3201 http://ww-,.usec.com
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Based on discussions with the NRC on December 20, it is our understanding that
DOE needs a written request by USEC in order to expeditiously proceed with preparing
and submitting the report. Accordingly, the purpose of this letter is to request that DOE
prepare such a report, in the same detail as the report prepared for LES and addressing the
technical issues requested by the NRC during the December 19 telephone conference call.
USEC would submit the report to the NRC to support licensing of the American
Centrifuge Plant. As previously stated, should DOE require, USEC would enter into a
confidentiality agreement with DOE and/or its contractor and would request the NRC to
protect the report from public disclosure in accordance with NRC regulations.

We would appreciate your timely response to this request so that it does riot delay
the licensing process for the American Centrifuge Plant and thereby jeopardize future
milestones.

If you should have any questions, please do not hesitate to contact me.

Sincerely,

Philip G. Sewell
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DOE Response to USEC Request for Cost Estimate and Supporting Basis forDepleted Uranium Disposal Costs



- Department of Energy
Washington, DC 20585

February 10, 2006

Mr. Phil Sewell
Senior Vice President
USEC Inc.
6903 Rockledge Drive
Bethesda, MD 20817

Dear Mr. Sewell:

RE: Conversion and Disposal of Depleted Uranium Hexafluoride (DUF6) Generated by
USEC at the American Centrifuge Plant in Piketon, Ohio

This letter follows our previous communications regarding USEC's inquiry, detailed in your
initial letter dated December 8, 2005, as to anticipated storage, conversion and disposal costs for
the DUF6 source material to be generated by USEC's proposed American Centrifuge Plant, in
the event that USEC were to request that the Secretary accept the DUF6 for conversion and
disposal.

In a letter dated December 12, 2005, I provided you with information on the Department's cost
estimate of approximately $3.34/kg DUF6 for converting and disposing of DUF6, broken out
into components of conversion (capital and operating), transportation, and storage, and disposal
(including D&D). USEC has provided this cost estimate to the Nuclear Regulator), Commission
(NRC) in support of USEC's decommissioning cost estimate during the American Centrifuge
Plant license application review.

The Department's cost estimate was initially developed by LMI Government Consulting (LMI)
in response to a request by Louisiana Energy Services (LES). For a more detailed discussion of
the assumptions used in preparing the estimated costs in the original report, I am enclosing a
copy of that LMI study with all proprietary information redacted. If further explanation of the
redacted LMI study is required, you should procure such services directly from LMI by calling
Mr. Gerald Westerbeck at (703)917-7216. DOE will coordinate with LMI to obtain such
information related to storage, conversion and disposal facilities.

The Department's cost estimate is a long-term forecast that is subject to recalculation a~nd change
as assumptions and circumstances change and the Department receives actual cost and
performance from the conversion project after operations begin in 2007. We understand that if a
license is granted to USEC, a process has been established at the NRC for a licensee to adjust its
decommissioning cost estimate every three years, and that this process would account fbr future
refinements in the cost estimate for the disposal of DUF6. Before accepting any DUF6, the
Department would have to comply with all applicable laws, including the National

Prinlr<ed wh soy ink on rocyccd paper



Mr. Phil Sewell -2- February 10, 2006

Environmental Policy Act. Additionally, this letter does not commit the Department to the
expenditure of funds, and any agreement for acceptance of DUF6 is subject to the negotiation of
terms and conditions, must be in writing, and signed by the authorized Department of Energy
official.

Should you have any questions, please feel free to contact me at 586-9500.

Sincerely,

Enclosure

cc: S. Cuevas, EM
L. Gunter, NE-60
W, Murphie, EM/PPPO
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An Anstyals of DOE's Cost to Dispose of DUFO, Revision 1

DE523TIIJULY 2005

Executive Summary

In December 2003, a Jro BubmniMed a license application and environmental te-
port for its proposed gas cealdfifge vranium ehridtwmt plant to the Nuclear
lh.ulatorv Cnmmistmw On _ M ___

L&-- aaCa LMJ To nolp a Oemme as Ippropriate price to char I
cptlng and onverting DUPg, nto octs suitable for disposal.

DOE reently contracted with Uranium D1spositon Services LLC (LIDS) to do-
sign and build two couversion plants for procssing DUFs--c•ar Portsmouk, OK,
and Paducab KY--azh then opera them for the firs? 5 years. DOE currentl, has
a DUF4 ackog of 23.4 years at Padob and 18.2 years at Portsmouth. We ai-
amwc that DOE wfll continue to process wdstlng backlog and my cew DMT.
du-ugh its conac i wMUDS or U successor.-

We mnalymd the costs assciated wvdt six Kcwro regarding DOE'S aceptance

If DOE extends the operating period at the Paducah plant to process the
additional DUF6 corcurrwi/y with the eitng backlog, It should c"i
$2.72 per kg ofDUPF&

IiI



" If DOE extends the operating period at the Pot.mouth plant to proc=e3it
additional DUF& concwn• * with the existing bac•log, It should chare
$321 perkg of DUF6.

" IfDOE teds the operating period ai the Paduceh plat to procem i
addidoral DUF6 Oer treaftin the existing bcklog, it should charge 12.72
per kg of DUFg.

" If DOE extends the operating period at the Portsmouth plant to procmr the
additonal DUF6 after treating the existing backlog, it should charge S3.21
per kg of DUF6.

" If DOE expands the aducah plant's annual capacity to process the •di-
tlonml DUFP, it should charge $2.70 pe kg of'DUF4 .

" If DOE expands the Portsmouth plant's animal capacity to process th., ad-
d|oWal DUF6, It should charge $3.11 per kg otJF . -

"woe suggested unit rates arc in FY04 dollars; terofore, thes rates should be
appropriately escalated to the year in which additional DUF6 is received.

ly
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Chapter 1
Introduction

BACKGROUND
In December 2003, a firm submitted a license application and environmenft re-
port for Its proposed gas centritp• uranium mrichment plant to the Nuclear
Rgulato Commission (NRC). The fhm projects that its plant will reah Iti fNil
capacity of 3 million separatve work unis (SWUs) per year in 2010 or 2011, do-
pending on market demand.

DOE asked LI to conduct an Indepeadent revie to help determine the rate to
chage the firm for accpting Wcd convcrtlng the DUF6 intoIddanium
oxide and hydrofluoric add--uitablc for appropriate dispositioo. The acid may
be sold or neutralized for disposal. The uranium oxide would be sent to an ap-
proved and licensed disposal aite. This report provides our analysls of reamable
prices under various scenarios.

REPORT ORGANIZATION

The remainder of this report J organizd as fooows:

SChapte 2 describes our onomio mnalyis for determining the cost to
DOE ofaacepting additional DUFs.

* The Appendiu shows assumptions da we made during our anaW 1.

1-1



Chapter 2
Economic Analysis

For our economic analysLs, we amme that DOE will stut to accept additionx t

DUFd from the now umaium enrichment firm in 2011 at a Mtc of 7,400 metric
tons (equivalent to 5,000 metric tons of uranium) per year for 30 yeamrs.

DOE rcently contracted with Uranium Disposition Services LLC (UDS) to do.
sign and build two conversion plants for dLsposing of DUF--near Portsmouth,
OH, and Paducah, KY--4nd then operate them for the frst 5 years. DOE cis>
r-ntly has a DUF6 backlog of 23.4 years at Paducah ind 18.2 years at Portsmouth.
We asvm that DOE wil] oontkine to process existing and any new DUFP
through Its contract with UDS or Its successor.

We assume thai DOE will procem the additional DUFs at the Portsmoh or Pa-
ducah sites. We also &num that the fad lities at Portsmox•th and Paducab will be
decontaminaled and decomrnlissoned (D&D) at the end of the scarios. (Scx the
appendix for fiather assumptions regarding our analysis.)

ALTERNATIVE SCENARIOS

)Ve analyzed six different scenarios f-r processing the additionai DUFS:

I. D03E extends the operating period at the Paducah plant to proces the ad-
ditional DUF6, and the plant operates for 36 years starting in 2009; the ex-
Isting backlog and adWitonal DUFt mor procesmed concurrently.

2. DOE extends the operating period at tho Porzmouth plat to procesi the
additional DUFg, and the plant operates for 35 years starting in 2009; the
existing backlog and additional DUFs areprocewd conrionwdy.

3. DOE extends the opeatig period at the piduc h plant to process fte ad-
ditional DUFhand the plant operates for 36 years starting In 2009; she ex-
isting backog/ Lprocesu-d firs, followed by the additional DUFM.

4. DOE extends the opeting period at the Portsmouth plant to proceas the
additional DUF6, and the plant operats for 35 years starting In 2004; the
existing backlog ts processedfirst, followed by the additional DUF1.

S. DOE expir& the Paducah plkt aIs mid capc•ty to process the ajdi-
tional DUF, and the plant operates for 32 years starting in 2009, allowing
for 30 years of processing the additional DUF6.

2-1



6. DOE e•ip& the P ort.wh p/w s ardn's =al ca fty to process the addi-
tional DUFT, and the plant operates for 32 years startIng In 2009, allowing
for 30 years of processing the additional DUFf.

ANALYSIS OF SCENARIOS

Becoause DOE does not know when, or If, the fim will require Its assistance with
disoxsal of DUF6, we made some general asnptt in estfi•ating the cost to
DOE of processing additional DUPs and Mhe corresponding price it should charge
for Its services.

Scenario I
In Scena•io 1, DOE cends the operating Period at the Paducah plant to process
backlog and additional DUF4 with an annual plant capaity of 18,000 metri: tons.
We assume that the plant operates for 36 years starting in 2009 and tdo the exist-
Ing and additional I)UFP are treated concurrently. We assume D&D occurs in
2045.

ANNUAL OPERATIONS COSTS AT PADUC.H

First, we analyze the operatious costs at Paducah. Table 2-1 summarizes Paodu-
cab's expected aniia operations costs.

Table 2-1. Annual Op•rations Coats at DOE's Paducah Plant

5 . m sm I g P W .I o r3 C D o u r S 1 o b e me n F 0 p r p o . Se e s a w~ o nsd b 1 o ,

a Mon "Rdddn-e.
4. Tolst b-Md 1n•b= 00,000 equtr fe4.

. Ooned0 pWC€t m owted hr rnanscomw fgve ens *oil
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Economrc AMtysui

On thO bads of Paducah's planned annual capacity of i 18000 metric tos and b
annal op••tions cost of $26 milliM, tde average annua cost to operme the plot
I $1 AS per kg of DUFa treated. We estimmt the cost to DOE of transporang the
DUFs from Now Mexico, wmher the flnm Is awrsntly molsidering building its
plant, to Pa&coh at apprmilmately $0.09 per k& and we estimm the cot of I

sposal at approxlmulely $0.37 per kg. We estmae tat
t t cost will be SO.2 per kg.' We also asme t the fim
would Ithai a portion of thc suveillance and vmauteance costs %t •t plau, and
that tranmlates Into a cost of $0.003 per kg. Thercfore, we find a total anual op-
euitlona cost to DOE of $2.19 per kg of DUFs for transporting the DUFsto the
PNUd~cal plant~ pmccasaing, and dIsposL

CAPITAL COM AT PADUCAH

we also mumwn that fth finn will be charge , proportiimate uthin of amcn ttiion
and D&I) costs.1 The planned coostUcton coat at Paducah Is Sf151.7 n-dlllIm4
which tMMnslatOs to a pro eta cost to the fir of $0.42 per kg.3 We estia die
D&D cost at $57.15 mllfion, which trinlates to 4 pro taft costto the firm of
$0.04 per kg.4 In addition to the annual opatons costs and the capitl cost, we
asm'm tha DOE Is authOrizd to chage 3 percent as a federal adinlistran'•e
charge ($.0S per k9). Table 2-2 shows " or detals of= analysis.

'Ushng probabllhtic rsk analysdis with trW*Wu cr dstibution 6rm 2 to 5 p=re= of mpftul
CoatsW1d, 3 POMew of4VIU1 m U cots s ,mos I~mmm rwa eco~iiztsdon =ot.

11In "i~ armxd, the PWoponomtk sham Is 35 perecis 222,000 etk t,,,. osdllos
DUF6 w"l' be Pcosed, And 421.200 mnsde tons ofbwc&log DUF will be procvsed.

Onmuc*=i, cost Is'm-btd on 0* proposed bueline cmss br &c •evwAou plan it ,p,

*4NAilonsjeaMMRCsMcb Coisl4Ifendable CIXamap Ojppo'tmidahfi- Qar rRedcado tr 11
D1a0fto -In,0 wDecuman in ,Vad haio' Uraklm &Imrhchn r Fdctlflr, I'M96, ad
L"C, £•safsat•e oith C Fn-,gaF:Ift O•s• Kci Fm T ,ndependenj 'g, Re.
Pot DF427TI; Ino 2004.

}
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Table 2-2 Annual Cost to DOE of PRpcesSIng AddWoWl DUNF
of the Paducah PlAnt

seiwww I: pmwms 0 raw= W 4bg' larm

i. PtdUmvSi OIM&R Ua% wta DOE badft ad 10 FMv d ft 2M3 "" U wC rOaWd
2. The.u mftOmis hvvhd W¶ u W ra cwurum* wi Me 00e bcma OUFm
1. OvxAount haO DO5W)

Plard wUabucof

Obut ftcsvk~ itmas LF6

OmdtDOEVOWf
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Fhaft pro rmb kwma~ren W
bwasrm OW. I uPkW a mug pe

pum! u•uD maft=maosmaw1

Dem sm'mtlo aDcr k
Fms t. rdm.

P"aftVspu Dcowa

PMI.-ýSmw uqh ailm aiiO3Mleg
Mamkb,8edmi4s

aiv T

5222104MY
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USS7IUC'
Is,'PwIK

~.~LPerSsr~'O pwk;
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I

Nolm: Totala do not equal 1he aum of k•,dual inumbeam due to roundrng.

TOTAL COSTS AT PADUCAH

In snmm.,y, we edlmale tt It will cost DOE $2.f2 per kg (FY04 dolla•i to
procem the additional DUF, at Pafduch a reasouable price for DOE to cdue the
firm. Table 2-3 shows the price In faut year with the Impact of Inflation.

Table 2-3. Impact of Inflation on Future Years"Prioe

Cost to procesi.dls~ of
year i k of=n a(5)

FYr 1 I 3.42
FY277 5.75

Gfs .Wr ."FrY1J krf, b 8.2 p,,ont; el ifo
.tddliJcrr DUJFf 1aIYl1.
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Scenado 2

In Scenario 2, DOE exctnds the opeating period at the Portsmouth plant to Fru•-
cas bsddog and addiional DUF& with am anncal plant capac*ty of 13,500 mneb
tons. We as•in• tlii the plant opcraim for 35 years stting In 2009 and that the
exlistng and additional DUFG amr treated orncurrently. We assumne D&lD occun In

2044.

ANNUAL OPRATIONS COSTS AT PORTSMOUTH

NextA we analyze the operations costs at Portsmou'L Table 2-4 mminaxic Ports-

nmouth's expected annual operations oma

Toble 2-4. Annual Operaftons Co9te at the Portsouth Plant

log $aaZ aphi. IWO MMlbspumO) .wsCOIW

I AjW" sar Ope8wus on% am MW . FY08 VW*psed book am jZs t
P0~auO~* Ptard said dosuscsts by 10. peWM* M" MB08-stmgetd

6. Contiawd 20 Perm takc~dm * arouti MMOM Iad bet.

On te basis of ormnouth's planned annual capacity of 13,500 meulo bons
and its annual opermlons cost of $23M. million, the verage annual " To op-
erate the plant Is $1.76 per kg of DUF6 treded. We estimste• te cost to DOE of
transporting the DUF6 dom New Mexico to Portsmouth at proxlmuftly
$0.1I1 per kg, and we estirate the cost of -- i Mxroclladiposal at
approxkmalc $0.37 per kg. We estimate that te recmphalization cost will be
$0.:33 rk. We€ also assume t1he firm would airar a portion of the sur-
vellance, and inatntensnce coas at th plaMs, and that tnunslata into a cost of
S0.03 per kg. Thmelb we find a total amuual operatio cost to DOI. of

'seeNote I.
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$2.58 per k9 of DUFN for tranpotng dw DUFd t the Portanout. plar,, proc-
essing, and disposal.

CAPITAL COSTS AT PoRTSMOUTH

veAlso *sstme ftha the &mn viii be charged a proportionate share of cmn-
siito ard D&D costo.' Th pituned constswin Owtlac at Portsmouth Is

$133.8 million, which trawles to a ro rat post to the firm of $0.50 per kjI.' We
estdinte the D&D cost gt $47.6 million, which tanslats to a pro mm cost to the
firm of $0.04 Pa kg.' In additiot Io the anuW opeA= costs nd the cap•i
costs we assume that DOE is uthorize to charge 3 pexcet a•sa federal adnhims-
retie chup ($.09 per kg). Table 2-5 sbows furdt detils of our analysb.

Table 2-5. Annual Cog Iv DOE o Proosasfng Additknal OUF.
at be PoIS"moulh Ram

SMD-Wft1 2: Fromhaa . otm. FOMO in-t w
-ivne
1.;r=~iub~Mm~u wA utvoftwacu mdSorw I.r*mTure we vSPoO.4S
I iaebDb,!umweao *1aMýWt wOe WNWJo MRI u.um~ RAS&W%

FM 4Ddhi)

0 fttmuOiMwIft u

A"MnOO&VaOW

matvu kamof -

Doem DOOOemnaIhoif

FdM%.&*~*f a awrWnm metpak

5 am tal 000
221¶

12%OO MT

wa~
flIym

WAMO.O
41%

=men2 rys
60.04 perYW

--om -d -a ,-.In a
Na• Totels do wit eoW ftm sum OfIr~v~dual rwnber d~w Io Younf.

' tu Ints wm.Motbe proportdonmfshare Is 47 pwc en 222,000 meatilo ofaddlmb.l
DJT. will be processed, mad 245S700 mastc tore ofbackloo DUP4 will be pvocesse

'Cwnnwdctk emu are based cmth de proposed baselloe cofte for the, mwereloni pinnl at Para-SeCuSo.
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Econ0inioAnalst

TarAL COSTS AT PORTSMOUTH

In summary, we estim that It will cost DOE $3.21 per kg (FY04 dollars) to
process addtional DUF& at Pormoth, a rmasomab price for DOE to clbqa the
firm Table 2-6 shows td price In fiitim years with the Impact of bfAoL

Table 2-6. fmpact of Inflation on Future Years' PArce

Cost to prooeesdupose of
Your t ke of DoUF. (s)

FY04 3.21
FY11 4.03
FY27 0.78

AaauI1pftm-. An"ksaift3 b _a~hLsWtcnt_1t am-u" .
of add!VowID OUF,,MI FYI.

Scenario 3

b Scario 3, DOE mmids the operating period at the Peducab plant to prscss
backlog and additional DUFP with an annual plant capacity of I 2,000 met•ri tons.
We as•wne thmat the pant operates for 36 years shirting In 2009 and tat the exist-
ing backlog is processed first, followed by the additional DUF. We asaum-, D•D
occurs In 2045.01tae analysis for Scenario 3 is Identical to tia analysis for Scenario I with cte ex-
ception: the year that DOE starts processing the finn's DUFs. In Scenario I. DOE
acepts the firm's DUF' in 2011 and starts processing it In 2011. In Scenario 3,
DOE accepts It In 2011 and starts processing it In 2032.

Reardless of when DOE stazis proceksns1 the additionol DUVF, a reasonle
price for DOE to charge the firm is the same: $2.72 per kg (FY04 dollars).

Scenario 4
In Scenario 4, DOE extends the ope=atlng period at the Pottamouth plant to proc-
eass backlog and additional DUF6 with an annual plant capacity of 13.500 zxtric
tons. We Assume that the plant operates for 35 years starting in 2009 and that the
existing backlog is procsased first, followed by the additional DUFs. We amurne
DD oc= In 1n2044.

T7e anlysis fbtr Scena.io 4 is Idencal to the analysis for Scenario 2 with orm ex-
ceptIn: the year that DOE startsProcestsng the firm's DUFN. In Scenario 2, DOE
accpts the firm's DUFe in 2011 and startsproce ng it in 201l. In Scernzioa 3,
DOE accepts ItIn 2011 and starts processing It in 2027.
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Rtgardless of when DOE stwt processing the additional DUF6, a easonable I.

pidce for DOE to charge th firm is the same: $32,1 per kig (FY04 dollars).

Scenario 5
In S•enaro 5, DOE expands the Paducah plant's annual capacity (one addlioal
conversion lin with thne conversin units) by 6,750 metric tons to prooes; back-
log and additional DUFo, with a total annual plant capacity of 24,750 metric tons.
We assume that the plant stays open for 32 years starting in 2009 and that I&D)
occurs i 2041.

ANNUAL OPERATIONS COSTS AT EXPANDED PADUCAH PLANT

Wo assume that the annuad operations costs mnain the same a in Scenarice I and
3 with one exceptlon: the mecltalizatlon cost decres from $0.28 per k4 to
$0.23 per kg. The resulting annual operations cost MI $2.13 (compared to $7119 in
Scenarios I and 3).9

CAPITA. COSTS AT EXPANDED PADUCAH PLANT

wMeaMsume i wl Obawd a Proportionate share of c str-c-
tion and D&D costs. 0 We estimat6 the c¢nms tion cost fcr m expanded plant at
Paducah at $167.9 mllion, which manslates to a pro rats cost to the firm of $0.44
per kg. We estimate the D&D cost at $71.5 million, which trnslates to a* Pro
rata cost to the firm of $0.05 per kg. 12 In addition to the annual opeations costs
and the capita] costs, we assume that DOE would charge 3 percent as a f65eral
administratWv charge ($.0R per kg). Table 2-7 shows further details ofour anaty-

'Tows do not equal Tme Ium of tndivIdua numbers duo t rovmdnt.
Sm ocNot 2.

See Note 3.
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Economic A!ý"a~

Table 2-7. Annual Cod io DOE of Pmcwsarng Addftinal DUF@
at Expancded Plant at Paducah

FF*ýfaft S -.F ms advUkkingnpn I

2. T"i "mi PtUFG b mbwd when mo•itd oa•w wwh DOE bact Mal
& Dscowt Fft &so0%

Ivutnm•caste to r cemrenoea TA00 UT w y" *am m km
Pi" =*nz~on tolaarnsutwn) $161imO.oo
Ufs epwta 32 YW1.Sftar 2000
MM Mrtivfg 1* km% VUF1 2011

Fouft pmtsha w ami
FM.8a ptomrva mwnem 0* 157,BDOmO

k-wl*na *gy. e~iuWhit vskoot pw kg 80.4i w kq

PAtbalcoatSmSbu

FhittnF a w s DD c
- ý A cooSaula c

ft t -ba

NoFh "rtal do not ec•*s 'he tun o300dua! nwnbst due o rundng.

TOTAL COmTB AT EXPANDED PADUCAm PLANT

In smwmay, we estimate that It will cost DOE $2.70 per kg (FY04 dollas) to
pOMB adition DUF6 it an expanded Paducah plant, a rmasible prkc for
DOE to diarge the fi=n. Table 2-8 sbows the pdre in future ycs wM thie hnpw
of Inflaton.

Table 2-8 impact of Inflation on Future Year' Price

Coat to pncmgf/d*oft of
Yewr I kg oDUFS()

FY04 2.70

FY11 3.3I
FY27 5.70

of sdftJ DUFa k FY11.
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Scenario 6
In Scenario 6, DOE expands the Portsmouth plant Annual capafty (one L&Ihilonal

converlon line with three conversion units) by 6,750 metric tons to procesi back-
og and additional DUFP with a total annual capcity of 20,U0 metric tow. In

this scenario, DOE expands the Portsmouth plant by equipping and using tbe cur-
Trnly plunned fourt Ent with free convesion units versu the planmed tvm con-
vesiou units. We assume t*a the plant rays open for 32 years starting In 2.009
and ftha D&D occurs in2041.

ANNUAL OPERAMTONS COSTS AT EXPANDED PORTSMOUTH PLAT

We assume that the annual operations costs remain the same as in Scenarios 2 and
4 with one eCxcetion: the eciapitallzatlon cost decreases Dum $0.33 r kg; to
$025 perak. The resulting annual opertons cost Is $2.49 (compeare to S2.51 in
Scnarios 2 and 4).13

CAPITAL COSTS AT EXPANDED PORTSMOUTH PLANT

we also assume thtO the firm will be charged a proportionate share of con-
struction and D&D costs. 14 estimate the constrution cost for an expanded
plant at Portsmouth at $144.1 million, which tr=aslates to a pro rata costa-) the
firm Of$0.63 per ks.& We estimate the D&D ost at $57.15 million, which trans-
Iateto apro ata cot to firm of $0.06 per kg&.6 In addition to fth mmdu op-
eMtons cos0s and the caphtl cofts, we asume that DOE would chare 3 Iemrent
as faderal administrative charge (S.09 per kg). Table 2-9 shows furthe details of
our analysts.

"4Total do "Oluel lhc tur of ndMdual mimbmrs due to rodfr!,
14 See Note 6.
"SGeONoe 3.ms see N. 4.
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I.

Table 2-0. AnnuaW Coe to DOE ofPox t Addltinal DUF.
at Expanded Plantf aortaf mout

Uwarto 1: PTOc.e a Patrmmo m i "Mod ram

1. af' capuv wr 1 . DOE bIMo DtwJ and 20 emt oft0 Eu•w MVM UP u
2. Tm fl•IWkOZW b netd sf~m mAst, o n• DOE &5% DU-2.DIal.uri. roteCY.0

brusin" Dows to mioffmwdb

ub of U08 PWI
fitdi Mae%" it* frm's 09*8

FW~ pm e Owe
fling pm rV kwaku w
RM"Kls a= in bWG1&et WE"jg
Wmn" OFmf wvw v" U oka perkg

Deasvni&Dowsomum.b~i

Fkofp~iWadw

*Fbvft eqi 14bm "Mal mprI
FOWN!ftaAv 1jiftl UW ats

7,400 ET pe 76w ftm E. Ikm

222.0W0 MT0"w
47%

IW 04.'1%ts

..0.12I7,0o
IlLr I

I

NoW: Totas do not equsl ti mum of hndual mmimi due to ounding.

TOTAL COSTS AT EXPANDED PORTSMOUTH PLANT

In summary, we estim that it will cost DOE $3.18 per kg (FY04 dollars) to
process addkldoWa DUFN at an expended Porsmouth pIlant a reasonablc p••e fbr
DOE to dhargec te firm. Table 2-10 shows the price In future years with t•¢ Im-
pact of inflation.

Table 2-10. Impact of lnflatin on Future Years' Pdi

Cost t proowasMdljome of

Year I tg of F($)
FY04 3.18
FY11 39
FYZ7 8.70

A"Wr1~n: A uan Ilavlon W 3.3 pamen eas"t
p,-oceosrg of addMonal DUFs Ik FY11.
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Appendix
Assumptions for Economic Analysis

GENERAL ASSUMPTIONS REGARDING
DUFe DISPOSAL

For all scenarios, we assume te following:

* DOE accepts 7A00 metric tons of DUF4 (equivalent to 5,000 metri tons
of uranhun) aamially for 30 years from a uranium enrthm t irm for
processing and disposal utainog In 2011.

" DOE p=Wes the additional DUFj under its omrent =rtoract with UDs, ,* 'il r firm, under ecmrrnt terms and conditions.

" The coractual agrmnent between UDS and DOE does not Incluelt the
cost to transport the DUF5 to the processing saf (Paduma or Portsmouth).
Iherefore, we calculate the transportation fr'om New Mexico to tht proc-
eSSIng plant, and we add it to the annual opwtons cost at the pbts to re-
flect the actual operations cost to DOE.

" A reamblI price for DOE to Charge b based on:

> Operations oats:

" tlrnspotailca of the DUFa to the processing stýs

" pocesuing ofthe DUF6 (annual operations at a DOE plant 'te),

" racaplta lon cost at the DOE plants,

2 surveillance and malntenMCC Cos t the DOEphts,

* in 6product disposal, and

Stransportation to fteI wisposaj sd ti
> Capital oo09:

v the annualized cost of ocstuction, and

a the annualized cOaM of D&D of the proceing ftcIlties.

> A federal Adminstrtivo charge of 3 percnt,

A-)



SCosts a shown In FY04 dollars uness otherwise specified.

SCENARIO-SPECIFIC ASSUMPTIONS

We pretnisr each scenado on the above assmptions, but make specific Sa&mp-
tions for each osceario, which we describe below.

Scenario 1-Paducah

For Scenario 1, we asume the following:.

* TIe plant baa the capacity to proces 1 3,000 metric tons (MT) of iflUF5

annually.

* Paducah's current backlog of DUFs is 23A years,

* The exlisig backog DUFtand the additional DUF are processed concur-
rently.

* The1plant consr ci ostn i $151.7 Million.

> COStrbUcon costs are based on the proposed performance baseline
co•ts (September 2004) for the conveorson plant at Paducab, KY.

> Costs include conversion building, poteadsum hydroxldc (KO11)mgem..
cration bulldin& adininistranon building, warehouse/maitenance
building, hydrofluoric adid (HF) neutralimtlon building, all sihe prepa-
ration and imrovments. uflllftIes, and she saftiructure.

) Costs Include management reserve mad contractor fte.

> The baseline capacity is 18,000 IMO per year of DUF4 (approx. 1,400
cylinders) with four onversion lines, each with two tonverion
units/line.

) The total building size is 90,000 squa feet.

The plant D&D cost is $57.15 million.

> The mie &a mptlons for the Consuction coat apply to the NkD
cost.

> D&D ocMrs In 2045.

> D&D costs Include all egineering and design, planning, permntflg,
rTendial 9ctivilies, project ard construction management, con.
gency, and contractor fee.

A-2



AsaWMpUtcn for Econmi Ans.

> Costs a."sue approprilat allowance fr doConterninMion of contami-
natod suctute and equipment.

) Costs assume rnturning the site to gren-ficld status.

> On The basis of an NRC study sd an IM[ atcnial idepeodent review
(EIR), we uwd $600 per squaxe foot for Process equpment rovd.
This. ncudis all eavironmental pcnnittg and planning, remedial m-
tions, decontamination of equipment and surbces, shipping, snai ds-
PO.

> For building debris, 8O percent by weight is reused or recycled tt no
cost to the project; 20 percent Is disposed of in a local landfill.

> D&D of building structures b estmat" it $35 per square foot. Costs
Include removal of conrete slab and foundations.

SThe firm's pro natA sham of the capital cot Is 35 percent (222,000 MT-
643,200 MT.

" The total annual operations cost is $2.19 per kg of DUPs trealed.

> Costa i•clde $26 million in mnnual oporations oosts at Paducah.

Scenario 2-Portsmouth

For Scenario 2, we assume t following.

STh7e plant has the capacity to process 13300 MT of DUF6 armually.

* Portnmouth's current backlog ofDUF. Is 18.2 years.

7 The edstf backog DUP5 and the additional DUF6 are woceaed concur.
rently.

7 The plant costruction cost Is $133.8 million.

> The sameconshtIon cost assumootons ipply gs in Scenario 1.

) The baseline capacity is 13,500 MT per year of DUI 6 (approxltiay
1,050 cylinders) w'h three conversion lines, each with two coMvesIon
unitWlne.

> The total building size Is 75,000 square feet.

7 The plant D&D cost is $47.6 million.

> The sarne D&D cost a,=upons apply as in Scenario 1.
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) D&Z occ in 2044.

* Tl rr'. pro rata share of the capital costs is 47 percent (222,000 MT+467,700 MI.

# The total amual operations cost to $258 per kg of DUW turatod.

)- Costs Inclad, $23.8 milifco in anmnia op'aftions costs at Portamouth.

Scenario 3-Paducah

For Scenario 3, we assme afl ofthe $anc conditions apply as In Scamio . Theonly difftrtace is the timing ofthe processing of the additonal DUFf. The addi-tional DUFd Is processed after th existing backlog, starting in 2032.

Scenario 4-Portsmouth

For Scenario 4, we assume all ofthe same oiftiMons apply as in Somarlo 2. Tmonly differnce Is the timing ofthe proceLtng of the additional DUPO. The addi.tlonAl DUFs Is processed after the existng bacldog, strting in 2027.

Scenario 5-Paducah

For Scenario 5, we assme the followingi

* The plant has an expanded capacity to process 24,750 MT of DUF,, anu-aly.

* T7e Wto plant Oosbu oa 0o0dIs $167.9 millimn.

> The $ame constrctlon coat ausinptnoI~ app~ly as hk Sweario 1,
)7 Th expanded apaty Is 24,750 MT per year of DUFs with fte con-version Hnm four with two convorwon Uiltsol and one with thececonvenrin tniutlIne.

> Te totl building size Is 105,000 square feet.
* ThplaPMD&D ct Is $71.5 million,

> 7Ue mame D&D cost amsuipons lpply as In Scenarios I and 3.
> D&DaocursIh2D4l.

* The firm's pro rot share of tbe Capj ca•sb is 35 parcent, the 84M5 as inScenarios I and 3.

" *Te total aMnual operatIons cost Is the usme as In Scenarios I and 3.
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ASSUmptions for E-oon kjA!0"18 A is

Scenario 6-Portsmouth
For Scenario 6, we assume the folbowIng,

* TIe plant has an xpandd capacity to process 20,250 MT ofDUFi amua -
ally.

+ The total plant construction cont b $14925 million.

> T1ho same construction cost assumptions apply as In Scenario 1.

> The expanded capacity Is 20,250 MT per year of DUP6 with Dtur con-
version lines, three with two conversion units/line and one with three
conversion units/line.

) The total buikling size Is 90,000 square foee

* The plant D&D cost Is $57.15 million.

> The same D&D cost assumptions apply as in Sconario 1.

) D&D occurs ln 204 1.

7 The firm's pro rota share oftho capital costs Is 47 percent, the suie as in
Soenados 2 and.4.

* Th total annual operations cost Is the same as in Scenarios 2 and 4.
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USEC-SPECIFIC ANALYSIS OF
DEPLETED URANIUM DISPOSAL COSTS

UTILIZING THE DOE/LMI METHODOLOGY
for the American Centrifuge Plant

By letter dated December 8, 2005 (Reference 1), USEC Inc. (USEC) requested that that U.S
Department of Energy (DOE) provide USEC with a cost estimate for disposal of tails from the
American Centrifuge Plant with a similar level of detail as was provided to the Louisiana Energy
Services (LES) in support of its application for the National Enrichment Facility (NEF). In a
letter dated December 12, 2005 (Reference 2), the DOE provided a cost breakdown of the four
principal cost components for disposal of depleted uranium and confirmed that $4.83/kilogram
(kg) uranium (U) ($3.26/kg depleted uranium hexafluoride [DUF6]) was a reasonable unit cost
for the purposes of decommissioning funding for the American Centrifuge Plant.

Subsequently, during a telephone conference call that was conducted on December 19, 2005
between USEC, the DOE, and the U.S. Nuclear Regulatory Commission (NRC), the NRC staff
requested that DOE "develop and provide USEC a cost estimate and supporting basis for
dispositioning the depleted uranium that USEC would generate at its proposed American
Centrifuge Plant." The telephone conference call was documented in Reference 3. Subsequently,
USEC requested in a letter dated December 27, 2005 (Reference 4), that DOE provide such a
report. On February 10, 2006, DOE provided its response to our request (Reference 5).

The DOE response contained a redacted report prepared by DOE's consultant LMI (LMI report,
Reference 6), detailing its methodology for estimating the unit cost of disposal of depleted
uranium. The report was initially prepared by DOE in response to a request by LES but the
methodology and underlying information is applicable to the American Centrifuge Plant with
only minor adjustments.

Utilizing the methodology contained in the LMI report, USEC prepared an analysis of the
estimated disposal costs specific to the American Centrifuge Plant. The analysis is attached as
Tables 1 and'2. Table 1 analyzes the costs in kg DUF6 and Table 2 utilizes the unit of kgU.

The analysis utilized Scenarios 1 - 4 from the LMI report for the LES NEF (referred to as the
"new uranium enrichment facility" in the LMI Report) as the base cases for the Paducah and
Portsmouth conversion facility cost estimates. USEC did not reanalyze Scenarios :5 and 6 from
the LMI report since the report identified that the costs would be less than comparable Scenarios
1 - 4, and thus, the analysis utilizing Scenarios I - 4 is conservative for determining the upper
bound for depleted uranium disposal costs.

A decontamination and decommissioning (D&D) adjustment has been conservatively included in
USEC's analysis to reconcile the LMI methodological assumptions with the DOE's December
12, 2005 estimate and the statements made by LMI personnel during the December 19, 2005
telephone conference call where the unit cost for disposal (including D&D) was assumed to be
$0.55/kg DUF6. This adjustment has increased the conservatism of USEC's analysis for the
American Centrifuge Plant compared with LMI's analysis for the new uranium enrichment
facility.
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Using the assumptions provided in the LMI report, USEC also provides the breakdown of the
estimated costs comprising the DOE estimate provided in its letter dated December 12, 2005,
which validates the assumption of $4.83/kgU.

Two other scenarios are also addressed. The first addresses the USEC-specific cost estimate for
disposal of the depleted uranium from the American Centrifuge Plant utilizing LMI Scenarios 2
or 4 (Portsmouth conversion plant) as the basis, with adjustment for USEC's volume of tails,
which is less than the new uranium enrichment firm analyzed in the LMI report. The resulting
estimated cost is $4.83/kgU, consistent with the assumption already utilized in the estimate for
decommissioning funding for the American Centrifuge Plant. The cost for disposal utilizing
Scenarios 1 or 3 (Paducah conversion plant) would be less than the presented scenario, thus
utilizing Scenarios 2 or 4 is conservative for determining the upper bound for depleted uranium
disposal costs.

The second scenario addresses the case where both the USEC and the new uranium enrichment
firm have their depleted uranium converted at the same facility. This scenario is based on
utilizing the Portsmouth conversion facility (Scenarios 2 or 4), which has a higher cost than the
Paducah option. The resulting estimated cost is $4.62/kgU. The $4.83 kgU utilized by USEC in
its estimate for decommissioning funding liability for the American Centrifuge Plan is more
conservative than this unit cost estimate.

During the December 19, 2005, conference call, the NRC noted that the management of empty
cylinders needed to be discussed in the analysis. In the Final Environmental Impact Statement
for the conversion facility (Reference 7), it states that the contractor proposes to use the emptied
cylinders as disposal containers to the extent practicable. Thus, there would be no additional
cost for disposal of the cylinders.

Accordingly, USEC's analysis confirms that the $4.83/ kgU that USEC has assumed in the
estimate for decommissioning funding for the American Centrifuge Plant is a conservative upper
bound.
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USEC-Specific Estimate Utilizing the DOELMI Methodology
Table 1

K

Scenarios I or 3 Scenarios 2 or 4

Paducah Portsmouth

Weighted By
Annual Capacity

DOE Estimate
(c)

Adjusted to USEC
Volume (d)

Site

Total Volume (MT):

DOE (a)

New Uranium Enrichment Firm (b)

USEC - ACP

Total

704.000

222,000

926,000

704,000

Annual Capacity (MT) 18,000 13,500 31,500

179,380

883.380

$ 1.76

$ 0.33
$ 0.52

$ 0.09
$ 2.70

Adjusted to Both UE
Firm and USEC

Volume (d)

704,000

222,000

179,380

1,105,380

$ 1.76

$ 0.33

$ 0.42

$ 0.09

$ 2.60

Average Annual Operating Cost

Recapitalization

Construction

Federal Administrative Charge

Conversion (capital and operating costs)

Disposal

O&D

O&D - adjustment

D&D - per 12/19105 telephone conference

Disposal (including D&D)

Transportation

Storage

TOTAL

$
$
$
$

1.45
0.28
0.42
0.08

$
$
$
S

1.76
0.33
0.50
0.09

$ 1.58

$ 0.30

$ 0.45
$ 0.08

$ 2.41

$ 1.76

$ 0.33
$ 0.50

$ 0.09

$ 2.68$ 2.23 $ 2.68

$ 0.37 $ 0.37

$ 0.04 $ 0.04

3 0.14 $ 0.14

$ 0.18 $ 0.18

$ 0.55 $ 0.55

$ 0.09 $ 0.11

$ 0.003 $ 0.003

S 2.87 $ 3.34

$ 0.37 $ 0.37 $ 0.37 $ 0.37

S 0.04
$ 0.14

$ 0.18

$ 0.55

$ 0.04

$ 0.14

$ 0.18

1 0.55

$ 0.04
$ 0.15

$ 0.19

$ 0.56

$ 0.03
$ 0.12
$ 0.15

$ 0.52

$ 0.10 $
$ 0.003 $

0.03 (e) $
0.003 $

. (f) $
0.003 $ 0.003

$ 3.06 $ 3.26 $ 3.26 S 3.12

(a) 'About 704,000 metric tons' of DUF6 per DOEJIG-0642, Audit Report, Depleted Uranium Hexaflurolde Conversion, March 2004, page 1.
(b) "7,400 metric tons (equivalent to 5,000 metric Ions of uranium) per year for 30 years* per LMI study, page 2-1.

(c) DOE letter to USEC dated December 12, 2005 - Based on Scenarios 2 or4
(d) Construction and D&D cost per unit vary based on total volume. Cost adjusted by a factor of 926.000kg/883,380kg (USEC), or 926,000kg/1.105,380kg (both USEC and other firm)

-Pa-.e,' on Scenaros 2 w I
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USEC-Specific Estimate Utilizing the DOE/LMI Methodology
Table 2

7.,
Weighted By

Annual Capacity
DOE Estimate

(c)
Adjusted to USEC

Volume (d)
Scenarios I or 3 Scenarios 2 or 4

Paducah PortsmouthSite

Adjusted to Both UE
Firm and USEC

Volume (d)

478,720
150,960

121,978
751,658

Total Volume (MT):

DOE (a)
New Uranium Enrichment Firm (b)

USEC - ACP

Total

478,720

150,960

478,720

629,680

121,978

600.698

Annual Capacity (MT)

Average Annual Operating Cost

Recapitalization

Construction

Federal Administrative Charge

Conversion (capital and operating costs)

Disposal

D&D

D&D - adjustment

D&D - per 12J19105 telephone conference

Disposal (including D&D)

Transportation

Storage

TOTAL

$
$
$
$

12,240

2.14

0.41

0.62

0.12

$
$
$
$

9,180

2.60

0.49

0.74

0.13

21.420

$ 2.34

$ 0.44

$ 0.67

$ 0.12

$ 3.5

$ 2.60

$ 0.49

$ 0.74

A 0.13

$ 3.96

$ 2.60 $ 2.60

$ 0.49 $ 0.49

$ 0.78 $ 0.62

5 0.13 $ 0.13

$ 4.00 $ 3.84$ 3.29 $ 3.96

$ 0.55 $ 0.55

$ 0.06 $ 0.06

$ 0.21 $ 0.21

$ 0.27 $ 0.27

$ 0.82 $ 0.82

$ 0.13 $ 0.16
$ 0.004 $ 0.004

$ 4.24 $ 4.94

$ 0.55 $ 0.55 $ 0.55 $ 0.55

$ 0.06

$ 0.21

$ 0.27

$ 0.82

$ 0.06

$ 0.21

$ 0.27

$ 0.82

$ 0.06

$ 0.22

$ 0.28

$ 0.83

$ 0.05

$ 0.18

$ 0.23

$ 0.78

$ 0.14 $
$ 0.004 $

0.04 (e) $
0.004 $

S (Q) $
0.004 , $ 0.04

$ 4.53 $ 4.82 $ 4.83 S 4.62

(a) "About 704,000 metric tons" of DUF6 per DOE/IG-0642, Audit Report, Depleted Uranium Hexaflurolde Conversion, March 2004, page 1.
(b) "7,400 metric tons (equivalent to 5,000 metric tons of uranium) per year for 30 years' per LMI study, page 2-1.

(c) DOE letter to USEC dated December 12, 2005 - Based on Scenarios 2 or4 [Total does not equal $4.83 due to rounding.]
(d) Construction and D&D cost per unit vary based on total volume. Cost adjusted by a factor of 629,680kg/600,698kg (USEC), or 629,680kg/751,658kg (both USEC and UE firm)

- Based on Scenarios 2 or 4

(e) Adjusted to be USEC-specific - Based on Scenarios 2 or 4. See (f) below for further adjustment.
(f) Transportation costs to Portsmouth facility not applicable to USEC.
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