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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. 1.32306, 1.32307, and 1.32308)

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), DOE 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 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 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.
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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 1 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 o 301/564-3305 phone
Senior Vice President 301/564-3205 fax
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 d1scussmg 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.
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Mr. Larry Brown
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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,

1 G. Sewel|
Philip G. Sewell
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DOE Response to USEC Request for Cost Estimate and Supporting Basis for
- Depleted 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 Jetter 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 Regulatory 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 discnssion 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 and 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 for future
refinements in the cost estimate for the disposal of DUF6. Before accepting any DUFG6, the
Department would have to comply with all applicable laws, including the National
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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,

Larry W. Brown
Enclosure

cc: S. Cuevas, EM
L. Gunter, NE-60
W. Murphie, EM/PPPQ =~
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LMI

An Anslysis of DOE's Cost to Dispose of DUF; Revision 1
DE623T1/JuLy 2005

- Executive Summary

In December 2003, a firm submitted a llcense application and environmental re-

port for its proposed gas centrifuge uranium enrichment plant to the Nuclear
Regulatory Commission (NRC),

DOE usked LMI to help it determine an appropelate price 1o charge a firm for ac-
cepting and converting DU, nto jjifproducts suitable for disposal.

§
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DOE recently contractsd with Uranium Disposttion Services LLC {UDS) to de-
sign and build two conversion plants for processing DUFe~near Portsmouth, OH,
and Peducab, KY—and then operate them for the first § years, DOE currently has
xDUF¢backlog of 23.4 years at Paduosh and 182 years at Portsmouth. We as-
sume that DOR will continue to process existing backlog end any pew DUFs

- - through its contract with'UDS or s successor,” ST T

We anat the
Al 1)

costs ssochatedwith s sespaios regarding DOE’ssccetance
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¢ IfDOE extends the operating period at the Paducah plant to process the

additlonal DUF; concurrently with the existing backlog, i should charpe
$2.72 per kg of DUF,,
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- I DOE extends the operating period at the Postsmouth plant to process the

additional DUFs concurrently with the existing backlog, it should charge
$3.21 per kg of DUFs.

If DOE extends the operating period et the Paduceh p\am to proomthe
additional DUF; after treating the existing becklog, it should charge $2.72
per kg of DUF,,

I DOE extends the operating petiod at the Postsmouth plant to process the

addidonal DUFs after treating the existing backlog, it should charge $3.21
pet kg of DUF,,

IfDOE expands the Paducsh plant’s annual capacity to process the addi-
tional DUF, it should charge $2. 70 per kg of DUF.

IfDOE expands the Portsmouth plant’s anmual capacity to process th:s ad-
ditional DUF«, it should charge $3.18 per kg ofDUF‘.

' '

These suggested mit rates arc in FY04 dollars; therefore, these rates should be
appropriately escalated to the year in which additional DUF, is received.
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Chapter 1 -

lntroduction_x

BACKGROUND

In Decomber 2003, a firm submltted a license application and environoental re-
port for its proposed gas centrifugs urantum enrichment plant to the Nuclear
Regulatory Commission (NRC), The firm projects that its plant will reach its full
capacity of 3 million separative work units (SWUs) per year in 2010 or 2011, do-

pending on market demand.

DOE asked LMI to conduct an ndependent review to help detormine the rate to
charge the firm for accepting and converting the DUFs into N anium
oxide and hydrofluoric acid—suitable for appropriate disposition. The acld may
be sold of newtralized for disposal. The uranium oxide would be sent to an ap-

proved and Jicensed disposal stte, This report provides our analysis of reascnable
prices undes various scenarlos,

REPORT ORGANIZATION

. The remainder of this report Is organized as follows:

& Chapter 2 describes our eoonomio

enalysis for detcrmining the cost to
DOE of accepting additional DUF,

¢ The Appendix shuws assumptions that we made during our enalysis.
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Chapter 2
Economic Anajlsis

L

For our economic analysis, we assume that DOE will start to accept edditional
DUF; from the new uranium carichment firm In 2011 at 2 rate of 7,400 metric
tons (equivalent to 5,000 metric tons of urenium) per year for 30 years.

DOE recently contracted with Uranjum Disposition Services LLC (UDS) to de-
sign and build two conversion plants for disposing of DUFs—near Portsmouth,
OH, and Paducah, KY—and then operate them for the first 5 years. DOE cu~
rently has 8 DUFg backlog of 23.4 years at Paducah and 18.2 years at Portsmouth,
We assums that DOE will continue to process existing and any new DUF,
through its contract with UDS o7 its successor, o

We assume that DOE wilf process the additional DUF¢ at the Portsmouth or Pe-
ducah sites. We also assume that the facilitics at Portsmouth and Paducah will be
decontaminated and decommissioned (D&D) at the end of the scenerios. (Sce the
appendix for further assumptions regarding our enalysis.)

- ALTERNATIVE SCENARIOS '.

- . .
We analyzed six different scenarsios for processing the additional DUFs:

1. DOB extends the operating period at the Paducah plant to process the ad-
ditional DUFs, aud the plant operates for 36 years starting in 2009; the ex-
isting backlog and additional DUFs are processed concurrently.

2. DQE extends the operating period at the Portsmouth plant to process the
edditional DUFg, and the plant operates for 3§ years starting in 2009'; the
exlsting backog and additional DUF are processed concurrently.

3. DOE extends the operating period &t the Paducah plant to process the ad-
ditional DUFe, and the plant operates for 36 years starting In 2009; the ex-
isting backiog is processed first, followed by the additional DUF,.

4, DOE-eands the operating period at the Portsmouth plant to process the
addh?oml DUFg, and the plant operates for 35 years starting tn 2000; the
exlsting backlog Is processed first, followed by the additional DUF,.

5. DOE expands the Paducah plant's annual eapacity to process the addi-

tional DUFg, and the plant operates for 32 years starting in 2009, allowing
for 30 years of processing the additional DUFs.

2-1
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6. DOE expands the Portsmouth plant's anmual capaciiy to process the -d_di-
tional DUF, and the plant operates for 32 years starting in 2009, allowing
for 30 years of processing the additional DUFe.

ANALYSIS OF SCENARIOS

Because DOE does not know when, or if, the firm will require its assistance with
disposal of DUFs, we made some general assumptions in estimating the cost to
DOE of processing additional DUFs and the corresponding price it should charge

for Its services.

Scenario 1

In Scenario 1, DOE extends the operating period at the Paducah plant to process
backlog and additional DUF with an annual plant capacity of 18 000 metrh: tons.
\Vemmeﬁmtﬂxep!uﬂopcmteafor%yursmﬂinginmmmatﬂpexist-
ing and additional DUF¢ are treated concurrently. We assume D&D oceurs in

2045S.

" ANNUAL OPERATIONS COSTS AT PADUCAH

First, we analyze the operations costs at Paducah, Table 2-1 summarizes Padu-
cah’s expected annual operations costs. ‘

Table 2-1. Annual Operations Costs at DOE's Paduceh Plant

Assizvplons

1.

2.
3,

Clapoeal n o dly-
P G
Baselne capacily » 18,000 metria iona per year DUF,

{approxiczaisly 1,400
qm:-nmumoomrmmuammmmx.
Mmlmmwmmwmmbrh
Pacluceh plant ant ¢ {ated by 10.5 p using DOE-suggesiod sacs-
[aon guidsines.

Totsl buding stze = $0,000 wquacs feel.
Comblned 20 percent slotted for mansgement asrve sna fea,
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Economic Anulysls

On tha basls of Paducah's planned annual capactty of 18,000 metric tons and Its
anmia! operations cost of $26 mitlion, the average annual cost to operate the plant
Is $1.45 per kg of DUF; treated. We estimate the cost to DOE of transporting the
DUFs from Now Mexico, where the firm is currently considering building its
plant, to Paducah at spproximately $0.09 per kg, and we estimate the cost of @i
oduct disposal at approximately $0.37 per kg, We estimate that
the recap lon cost will be $0.28 per kg.' We also assume that the firm
would share & portion of the survetllance and maintenance costs at the plants, and
that translates Into & cost of $0.003 per kg. Therefore, we find a total annual op-

erations cost o DOE of $2.19 per kg of DUFs for transporting the DUFgto the
Puducah plant, processing, and disposal.

CAPITAL COSTS AT PADUCAH

we also assume that the firm will be charged a propartionste share of construction
end D&D costs.” The planned construction cost et Peducah bs $151.7 miltion,
which translates to & pro rata cost to the firm of $0.42 per kg.? Wo estimate the
D&D cost at $57.15 milfion, which transiates to & pro rata cost to the firm of
$0.04 per kg.* In addition to the annual operations costs and tho captal costy, we

essume that DOE i3 authorized to charge 3 percent us a foderal administrative
charge (8.08 per kg). Table 2-2 stiows further detalis of our analysis.

- -

" Using probabillstic risk analysls with trizngular distribution from 2 to §

percent of cupital
mwlm:mmo!mlnlmuhml&ﬂynmﬂwuﬁndmm
2 1n this scconario,

the proportiansts share Is 35 Percont: 222,000 metric tona of additfonal
DUT;. will be processsd, and 421,200 metric tans of backlog DUP¢ will be procossed.
. dwwnm“mmﬂnwwmbuulhwmmhmemwﬂm plant at Pa-

* “Nations] Research Council, Afferdable Cleanp: Opportunides for Cast Reduction by the
Decontamination and Decommisstoning of the Natlon's Urantum Envichment Facilities, 1996, end
LM, Evaluation of the Cenirifige Faciltty a1 Portsmou

th: an External I ndent Revig
poct DEA27TY, Junc 2004, Pdspernds o Re-
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Teble 2.2 Annual Gost fo DOE of Proceasing Additional DUFy
» et tho Peducah Plant

'M?: mmnnmswm
1. Plart sernains &t oparstion U he DOE backiog wnd 30 ysisra of the Rrm's DUFS are processed

2. The frav's DUFS s tresiad when received, concumently with the DOE Becidog DUFS .
s..menunnh 330%

Y04 Doten)
Ivostment costy )

Pant conatrucion $181,700,600
Uto of 0 plant 35 yaacs, siartng 2000
Stmrt recaiving the frn's DUFS 2041

Cusrent DOE beckiog 21200 MT

Firm's produciion fequirement 22500 MT

Fins pro rata shere

Firn's pro radn rwestmend cost

Tvestment cost in squivalent snus! value $2,580,478

tvaziment equiv. ennus) vakue coat per kg J0AZ pw kg
Annual opansting costa

Note: Totala do not equal the aum of ndlvidua! numbers dus 1o rounding.

TOTAL COSTS AT PADUCAH

In mmmﬁ.ry, wo cstimats that it will cost DOE $2.72 per kg (FY04 dollars) to
process the additional DUF¢ st Paducah, a reasonable price for DOR to chirge the
firm. Table 2-3 shows the price in future years with the impact of inflation.

Tabig 2-3. Impast of Inflation on Future Years’ Price

Cost to procuss/dispose of
Year 1 kg of DUF, ($)
FY04 272
| FYi4 o 3.42
LAL - B.75

Assumptions: Anaual infiafion ke 8.3 peroant; eaiest procesaing
of sdditional DUF g e Y14,
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Eoonomic Anlysis

Scenario 2

In Scenario 2, DOE ex1ends the operating period at the Portsmouth plant to proc-
ess backlog and additional DUFg with an anaual plant capacity of 13,500 metric
tons, We assums that the plant opetates for 35 years starting in 2009 and that the
existing and additional DUFs are treated concurrently. We assume D&D oceurs in
2044,

ANNUAL OPERATIONS COSTS AT PORTSMOUTH

Next, we analyze the operations costs at Portsmouth. Table 2-4 summarizes Ports-
mouth’s expected annual operations costs.

Table 2-4. Annual Operations Costs at the Portsmouth Flant

o o e
wrd samplng, cha
Batoline capaclty = 13,500 wekic tos por yesr DUF; st Swae comvarsion
st € oorversion units/ing).

3. Anowat oparations costs s 54884 6N FYOR proposed bassline costs or
Poramouth plant and desscalited by 10.8 peroent DCB-supgested
escuixtion guiielines. . u b

Tote Bullfing aize = 75,000 square fedl.

Combined 20 parcent akcttvd tor manegument resarve snd fee.

"

On the basis of Portsmouth’s planned annuat capecity of 13,500 metrlc tons

. #nd fts annual operations cost of $23.8 million, the average annus! cost to op-
erate the plant 1s $1.76 per kg of DUFs treated. We estimate the cost to DOE of
transporting the DUF ffom New Mexico to Portsmouth st approximately
$0.11 per kg, and we estimate the cost of QEEINENNII- oduct disposal at
nppmxima:clx $0.37 per kg. We estimate that the recapitalization cost will be
$0.33 per kg.” We also assume that the firm would share & portion of the sur-
veilience and maintonance costs t the plants, and that translates into a cost of
§0.003 per kg. Therefore, we find a total annual operations cost to DOE of

¥ 8oe Note 1.
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$2.58 per kg of DUF; for transporting the DUF; to the Portsmouth plant, proc-
essing, and disposal.

CaPTAL COSTS AT PORTSMOUTH

@EmMA© 8150 sssume that the firm will be charged 8 proportionate share of con-

struction and D&D costs.® The planned construction cost at Portsmouth is

$133.8 million, which translates 10 & peo rata cost to the firm of $0.50 per kg.” We
estimate the D&D cost et $47.6 million, which translates to & pro rata cost to the
firm of $0.04 per kg.® In additios 1o the annual operstions costs and the capital
costs, we assume that DOE s suthorized to charge 3 percont &5 & foderal adininis-
trative charge (3.09 per kg), Table 2-5 ghows further details of our analysls.

Table 2-5. Annusal Co¥t lo DOE of Proosasing Additional DUF

at the Portsmouth Plant

Taia T Frocass ® Fortementh 1o "Ease" Pard

1, Piaet rerrans tn operaticn wit fhe DOE becking and 30 years of 9 Grrrs DUFS ant proceseed
imm&ubwmmmmw&wwm

{F Y04 Dollars)
rvestent coste
Phart conatruction $133,808,000
Ll of tha plant 3 yaars, arting 2009
Start recaiving the &om's DUFS : 2011
Curment DOE backiog TA8,700 MY
Flan’s production requremsnt . 222,000 MY
Firw's pro rats shuce £T%

Fimv'a gro reka Invastment oot

JEE— $0.50 per vy
Al oparsting coste

Pt ocparskions

Trenspartation io Portencuth cos's

2nd Maktinence costs

Decon 8 Désomminslol

Pant DAD cowt $47,800.000

Fw's pro rete shase %

Fi's peo rabs DAD cost R22.55,970

Finm's eqdvaiont urdiem anvue! oost §285,321 paryser .

Finm's squiv. Uriiorm arrwed cost per kg $3.04 perky
Fedorel sdminlstrative chames .00 par
Eemmtne 11—

4 e

Nate: Tatals do not eGual the sum of individua) number due fo reunding,

410 this scenarlo, the share I3 47 paresmt: 222,000 matric tons of additional

proportionats
DUF, wlil be processed, and 245,700 metric tons of backlog DUF¢ will be processed.

? Constructlon costs are based on the proposed basellne costs for the conversion plant #t Ports-

roouth.

*Sse Noto 4.
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Economic Analysls

ToTAL COSTS AT PORTSMOUTH

In summary, we estimate that It will cost DOE $3.21 per kg (FY04 doliars) to
process additional DUF; at Portsmouth, a reasonable price for DOE to chargs the
firm. Table 2-6 shows the price In future years with the impact of inflation.

Table 2-6. impact of Inflatlon on Future Years’ Price

Cost to procssa/diaposs of
Year 1%g of DUF, (%)
FYO4 321
FY11 4.03
FYZ7 8.78 :
Assumptiona: Annual infatian ls 3.8 percent; sartiest proceasing
of sddtional DUF g ba FY11.

PR Y

Scenario 3

In Scenario 3, DOE extznds the operating period at the Paducab plant to process
backlog and additional DUF with an annual plant capacity of 18,000 metric tons.
We assume that the plant operates for 36 years starting in 2009 and that the exdst-

tog backlog is processed first, followed by the additional DUR,. We sssums: D&D
ocaurs In 2045, :

The analysis for Scenario 3 is Identical to the analysis for Scenario 1 with one ex-
ception: the year that DOE starts processing the firm’s DUF. In Scenario 1, DOE
accepts the firm’s DUFs in 2011 and starts processing it in 2011, In Scenaric 3,
DOE accepts itip 2011 and starts processing it in 2032,

Regardless of when DOE starts processing the additional DUFg, a reasonatile
pice for DOE to charge the firm Is the same: $2.72 per kg (FY04 dollars),

Scenario 4
R
In Scenario 4, DOE extends the operating period at the Portsmouth plant to proc-
e3s backlog and additional DUFs with an annual plant capacity of 13,500 raetric
tons. We sesums that the plant operates for 35 years starting in 2009 and that the

existing backlog is processed first, followed by the additional DUFs. We assume
D&D occnrs in 2044, .

The analysis for Scenario 4 is Identlcal to the analysis for Scenarjo 2 with one ex-
coption: the year that DOE starty processing the firm’s DUFs. In Scenario 2, DOE
accepts the firm’s DUF, in 2011 and starty procesaing itin 201). In Scenario 3, _

DOE acoepts itin 2011 and starts processing k in 2027.

che mmmm et e
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Regardiess of when DOE starts processing the additional DUF, a reasonsble
price for DOE to charge the firm is the same: §3.21 per kg (FY 04 dollars).

‘Scenario 5

In Scenario 5, DOE expands the Paducah plant's annual capacity (cnc additional
conversion line with three conversion units) by 6,750 metric tons to process back-
log and additiona) DUFs, with a tota} annual plant capacity of 24,750 metric tons.

We assume that the plant stays open for 32 years starting in 2009 and that D&D
occurs in 2041.

ANNUAL OPERATIONS COSTS AT EXPANDED PADUCAH PLANT

Wo assume that the annual operations costs remain the same a8 in Scenarios 1 end
3 with one exception: the recapitalization cost decreases from $0.28 per kg to

$0.23 per kg. The resulting annual operations cost Is $2.13 (compared to $2.19 in
Scenarios 1 and 3).°

CAPITAL COSTS AT EXPANDED PADUCAH PLANT

|3
we assume that (he ‘charged & proportionate share of construc-
tlon and D&D costs.'® We estimats the construction cost for an expanded plant at
. Paducah at $167.9 mjllion, which translates to & pro rata cost to the firm of $0.44
perkg.!! We estimate the D&D cost at $71.5 million, which transiates to 2. pro
rata cost to the firm of $0.05 per kg.'* In addition to the annual operations costs
and the capital costs, we assume that DOE would charge 3 percent as a foceral

a!dm!nlnmﬁvc charge ($.08 per kg). Table 2-7 shows further details of our analy-
sls,

- * Totals do not equal the sum of individual numbers due to rounding.
'® foc Noto 2, ‘

2-8
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Economic Analysis

Tabie 2-7. Annual Cost to DOE of Processing Additfonal DUF,
&t Expanded Piant at Peducsh

F¥cenario €: Piocess st Paducan In Expanded Plant

[Assumptione .
1. Plart cpersies antd ha DOE backiog DUFS and 30 years of tha Orev's DUFS ire procesasd
2. The firm's DUFS I beadnd when receivad, concartently wih DOE baciioy DUFS
8. Discourt e 3.80%
GFYD4 Dollars) '
Investmant costa 1o accommodale 7400 MT por yagr from tha fiom
Plart construction twiaxperslon) $187,800,000
Ufe of piant < 32 yours, simrting 2000
Start receiving e 8m's DUFS 2014
Current DOE backiog ——naT M
mmﬂmlmnm ) 22,000 MT
pro rita shate %
Firm's pro rea Ivestment cost TR0
Twattnisnt cost h equbvalent srruatvate  _ §3,099,015 .
Rvatimant squiv. sanual vakm cost par kg $0.44 parkg
Oparing oosts
Antiusd costs
Ravaphaitzation cosls
T 2] rosta
Srvitanos y onta
Docan & Deaommisgioning
Ptart DAY oost §71,490.250
Fire's pro faty shate
Fie's promip DAD cogt . .
Firafs aquiveient sniform encust sost 364 per yea
Firm's equtv, unliorm ainual cost par kg e 08 porkg
Federel scminiarative charge 08 parkg
o Fimrs annusicost - . -
..

MTmhdonoquunaumofhdeuunﬁmbusduebmm.

TOTAL COSTS AT EXPANDED PADUCAH PLANT

In mizmary: we estimate that i will cost DOE $2.70 per kg (Y04 dollars) to
process additional DUFs at an expanded Paducah plant, a reasonable price for

DOE to charge the firm, Tablc 2-8 shows the price in future years with the: Impact
of lnflation.

Tabla 2-8 impact of Inflation on Future Years' Price

Cost fo process/dispase of
Yeor 1 kg of DUF, (3)
Fros 2.70
FY11 3.3
Fyar 8.70

Mmm:mmhnhum arSest proceasing
of additonal DUF s FY11. '
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Scenario 8

In Scenario 6, DOE expands the Portsmouth plant annual capacity (one a&litional
conversion line with three conversion units) by 6,750 metric tons to process back-
log and additional DUFg, with & total annual capacity of 20,250 metric tons. In

this scenario, DOE expands the Portsmouth plant by equipping and using the cur-
rently planed fourth fine with three conversion units versus the planmed tvro con-

version units. We assume that the plant stays open for 32 years starting In 2009
and that D&D occurs in 2041, .

ANNUAL OPERATIONS COSTS AT EXPANDED PORTSMOUTH PLANT

We assume that the annual operations costs remain the same as in Scenarios 2 and’

4 with one exception: the recapitallzation cost decroases from $0.33 per ky; to

$0.25 per kg. The resulting annual operations cost is $2.49 (compared to $2.58 in
Scenarios 2 and 4).” .

CAPITAL COSTS AT EXPANDED PORTEMOUTH PLANT

SR, we also assums that the firm wiil be charged a proportionate share of con-
struction and D&D costs.'* We estimate the constructlon cost for an expanded
plant 2t Portsmouth at $144.1 million, which transfates to & pro rata cost to the
firm 0f$0.63 per kg."* We estimate the D&D cast at $57.15 milllicn, which trans-
fates 10 a pro rata cost 1o the fim of $0.06 per kg.* In addition to the annual op-
erations costs snid the capltal costs, we assume that DOE would charge 3 percent

23 a federal administrative charge (3.09 per kg). Table 2-9 shows further details of
our analysls, :

* Totals do not equal the sum of Individual mimbers dus rounding,

2-10
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Economic Analysis

Table 2-0. Annual Cost to DOE of Processing Addftional DUR,
at Expanded Plant ef Portsmouth

SN H wtPore L] nt

unplions )
1, Plarst operates unttl the DOE bickiog DUFS and 30 years of T fin's DUFS are procesasd

2 Tha firn's DUFS e trestad whim reosived, concurrentty wih DOE backiog DUFS
3. Discourt mie .60%

{FY04 Dottare)
krrvesimant costs to scoommodale 7,400 $4T per yoar feom he fem
Plart conatruction (wisxpension) $149,250,000
s of UDS 22 yeora, sWning 008

Nota: Totals do not equat the sum of indhidus! numbers due to rounding.
TOTAL COSTS AT EXPANDED PORTSMOUTH PLANT
In summary, we cstimate that it wili cost DOE $3.18 per kg (FY'04 dollars) to

process additional DUF¢ at an expanded Portsmouth plant, a reasonablo price for
. DOE to charge the firm. Table 2-10 shows the price in future years with the im-

pact of inflation.
Table 2-10. Impact of Inflation on Future Years' Price
Cost to proceas/dioposs of
Year 1 kg of DUF, ($)
FYO4 3.18
FY11 3.99
FYz7 8.70

Assumptions: Annual inflation i 3.3 parcent; earfiest
procersing of addional CUF, Is FY41,

211




Appendix |
Assumptions for Economic Analysis

GENERAL ASSUMPTIONS REGARDING
DUFg DISPOSAL

For all scenarlos, we assume the following:

¢ DOE sccepts 7,400 metric tons of DUFs (equivalent to 5,000 metris tons
of uranium) anmually for 30 years fom a wanfum enrichment firm for

processing and disposal starting {n 2011.
+ DOE ¢s the additional DUF; under its current contract with UDS,
“or'i SulcceRebr firm, under current terms and conditions.

¢ The contractual agreement between UDS and DOE does not incluce the
cost to transport the DUF to the prooessing site (Paducah or Portsinouth).

Thercfore, we calculats the transportation from New Mexico to the proc-
essing plant, and we 2dd it to the annusl operstions cost at the plants to re-
fiect the actual operations cost to DOE.
¢ A reasonable price for DOE to charge is based on:
> Operations costs:
™ transportation of the DUFs to the processing site,
& processing of the DUFs (annual operations at a DOE plant site),
» recaphtalization costs at the DOE plants,

® gurvelliance and maintenance costs ot the DOE plants,
» QISR crocuct disposal, end

" transportatlon to lhuisposal si-
> Capital costs:
w  the annualized cost of construction, and
% the annualized cost of D&D of the processing facllitics.
> A federal edminlstrative charge of 3 percent,
A-)
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¢ Costs are shown in FY (04 dollars unless omm specifled.
SCENARIO-SPECIFIC ASSUMPTIONS

We premiss each scenario on the above assumptions, but make specific asump-
tions for each scenario, which we describe below.

Scenario 1—Paducah

For Scenarlo 1, we assume the following:

¢ The plant has the capacity to process 18,000 metric tons (MT) of DUF
annually, .

¢ Paducah’s current backlog of DUF is 23.4 years,

¢ The exlsting b&klog DUF¢and the additional DUF¢are processed concur-
rently. ‘

¢ The plant construction cost is $151.7 million.

>

>

>
>

>

Construction costs are based on the proposed performance basuline
costs (September 2004) for the converslon plant at Paducah, K'Y,

Costs include conversion bullding, potassium hydroxide (KOH) segen-
cration bullding, adminlstration building, warchouse/maintenance
building, hydroflucric acid (HF) neutralization building, all sit: prepa-
ration end improvements, utilities, and site infrastructure.

Costs include management reserve and contractor fee,

The baseline capacity is 18,000 MT per yeor of DUF; (approx. 1,400

cylinders) with four conversion lines, each with two copversion
unity/line,

The total building slze is 90,000 squere feet.

¢ The plant DD cost is $57.15 millica.
)

>

The same assumptlons for the construction cost apply to the D&D

. cost.

>
>

D&D occurs in 2045,

D&D costs include all engineering and design, planning, permliting,

remedial activities, project and construction management, contln-
geney, and contractor fee. .

A-2
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Aszumptons for Economic Analysls -

> Costa assume eppropriate allowarice for decontamination of contami-
nated structures and equipment.

> Costs assumo returaing the site to green-ficld status.

» On the basis of an NRC study and an LMI external independent review
(BIR), we used $600 per square foot for process equipment removal,
This Inctudes all eavironmenta! pormitting and planning, remedial ac-
tions, decontsmination of equipment and surfaces, shipping, and dis-
posal,

» For buflding debrls, 80 percent by weight is reused or recycled «t no
cost to the project; 20 percent is disposed of In a local landfill.

> D&D of bullding structures Is estimated at $35 per squarc foot. Costs
include removal of concreto slab and foundations.

« “Tho firm’s pro rata share of the capltal costs Is 35 percent (222,000 MT +

643,200 MT).
@ The total annual operations cost i $2.19 per kg of DUR, treated.
» Costs include $26 mitlion in mnual operations costs et Paducah,
Scenario 2—Portsmouth |
For Scenario 2, we essume the following:
+ The plant has the capacity to process 13,500 MT of DUF¢ annually.
¢ Portsmouth’s current backlog of DUF is 18.2 years.

‘@ The existing backlog DUF¢ and the additional DUF; are procesied conour-
rently.

¢ The plant construction cost Is $133.8 million..

> The samo construction cost assumptions epply 83 in Sceasrio 1.

> The baseline capaclty is 13,500 MT per year of DUF; (approximately

1,050 cylinders) with three converston lines, each with two conversion
unitsfline.

» The total bullding slze is 75,000 square feet.
o The plant D&D cost {5 $47.6 million.

» The same D&D coat agsumptions apply &s in Scenario 1,

f
3
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> D&D occurs in 2044,

* The firm's pro ata share of the capital costs s 47 percent (222,000 MT +
467,700 MT).

¢ The tota} annual operations cost 1z $2.58 per kg of DUF; treatsd.
> Costs include $23.8 milllon in annual operations costs at Portemouth,

Scenario 3—Paducah .

For Scanari 3, we assume all of the same conditions apply as In Scenzrio ). The

only difference ig the thming of the processing of the edditional DUF . The addi-

tiona! DUFq Is processed after the existing backiog, starting in 2032,
Scenario 4—Portsmouth

For Scenario 4, we assume afl of the same conditions apply as in Soenario 2. The

only difference ks the timing of the processing of the additional DUF,. The addi-

tonal DUF¢ls processed after the existing backdog, starting in 2027,
Scenario 5—Paducah

For Scenario 5, we assume the following:

¢ The plant has an expanded capacity to process 24,750 MT of DUF, annt-
ally.

. The total plant construotion cost Is $167.9 million.
> mmmceons&udionmmmpﬁomapplyuhSmﬁol.
> Tho expanded capecity Is 24,750 MT per year of DUF with five con-

verslon lines, four with two conversion units/line and one with three
conversion units/line.

> Thbe total building size Is 103,000 scuare feet.
¢ The plam DED cost 13 $71.5 million.

> The same D&D cost assumptions apply 23 In Scenarios 1 and 3.
> D&D occurs in 2041,

¢ The fim's pro rata share of the capltal costs is 35 percent, the sams as in
Scenarios 1 and 3.

¢ Tke total annuai operations cost is the same es in Scenarios 1 end 3.

A4
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Assumplions for Economlc Anafysis

Scenario 6—Portsmouth
For Scenaric 6, wo assurne the following:

]

The plant has 2n expanded capacity to process 20,250 MT of DUF; annu-
ally.

The total plant construction cost ls $149.28 million,

» The same construction coat assumptions apply as in Scenario 1.

> mdxpanded capacity Is 20,250 MT per year of DUF¢ with four con-
version lines, three with two conversion units/line and one with three
conversion unfts/lne.

> The total building size is 90,000 squarc feet.

The plint D&D cost is $57.15 million.

> The aamc D&D cost assumptions apply as in Scenario 1.

> D&D occurs in 2041,

'mcﬁmsprormahmofthcupiwcomhnmt,ﬂnumcasm f

Scenarios 2 and 4.

The total annual operations cost s the same as in Scenarios 2 &nd 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 [DUFg]) 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 DUF¢ 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 1 — 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 DUFs. This adjustment has increased the conservatism of USEC’s ancllysis for the
American Centrifuge Plant compared with LMI's analysis for the new uranium ennchment
facility.



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 deplzted 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 DOE/LM! Methodology

Table 1
. Adjusted to Both UE
Weighted By DOE Estimate Adjusted to USEC Firm and USEC
Scenarios 1 or 3 Scenarioa 2 or 4 Annual Capacity (c) Volume (d) Volume (d)
Site ~ Paducah Portsmouth
Total Volume (MT):
DOE (a) 704,000 . 704,000 704,000
New Uranium Enrichment Firm (b) - 222,000 - 222,000
USEC - ACP . - 179,380 179,380
Tolal ] 926,000 ) 883,380 ] 1,105,380
Annual Capacity (MT) 18,000 13,500 )| .SQO
Average Annual Operating Cost $ 145 § 1.76 $ 1.58 3 176 $ 1.76 $ 1.76
Recapilatization $ 028 $ 0.33 $ 0.30 $ 0.33 $ 0.33 $ 0.33
Construction H 042 § 0.50 $ 0.45 H 0.50 $ 0.52 $ 0.42
Federal Administrative Charge 3 008 $ 0.09 $ 0.08 $ 0.09 $ 0.09 3 0.09
Conversion (capital and operating costs) $ 223 s 2.68 $ 2.41 $ 2.68 $ 2.70 $ 2.60
Oisposal H 037 $ 0.37 $ 0.37 $ 037 $ 037 $ 0.37
[a].10] $ 004 § 0.04 H 0.04 $ 0.04 H 0.04 $ 0.03
D&D - adjustment $ 014 $ 0.14 $ 0.14 $ 0.14 $ 0.15 $ 0.12
D&D - per 12/19/05 telephone conference $ 018 $ 0.18 $ 0.18 s 0.18 3 0.19 $ 0.18
Disposal (including D&D) $ 055 $ 0.55 $ 0.55 $ 0.55 $ - 056 $ 0.52
Transportation S 009 $ 0.11 1 0.10 $ 003 (8) $ - N 3 -
Storage 3 0003 § 0.003 $ 0.003 H 0.003 $ 0.003 $ - 0.003

TOTAL $ 287 $ 3.34 $ 3.06 $ 3.26 $ 3.26 $ 3.12

(a) "About 704,000 matric tons* of DUFB per DOE/IG-0642, Audit Report, Depleted Uranium Hexafluroide Conversion, March 2004, page 1.

(b) 77,400 metric lons (equivalent to 5,000 metric lons of uranium) per year for 30 years® per LM! study, page 2-1.

(¢) DOE lslter lo USEC dated December 12, 2005 - Based on Scenarios 2 or 4

(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}




'USEC-Speciﬂc Estimate Utilizing the DOE/LM! Methodology

Table 2
Welghted By DOE Estimate Adjusted to USEC Adjusted to Both UE
Annual Capacity (] Volumae (d) Firm and USEC
Scenarios 10r 3 Scenarios 2 or 4 Volume (d)
Site ’ " Paducah Posrtsmouth
Total Volume (MT):
DOE (a) 478,720 478,720 478,720
New Uranium Enrichment Firm (b) 150,960 - 150,960
USEC - ACP . - 121,978 121,978
Total . 629,680 600,698 751,658
Annual Capacity (MT) 12,240 9,180 21,420
Average Annual Operating Cost 3 214 8 2.60 $ 234 $ 260 s 260 H 2.60
Recapitalization 3 041 § 0.49 $ 0.44 $ 0.49 $ 0.49 H 0.49
Construction 3 062 § 0.74 $ 0.67 $ 0.74 $ 0.78 $ 0.62
Federal Administrative Charge $ 012 § 0.13 $ 0.12 $ 0.13 $ 0.13 $ 0.13
Conversion (capital and operating costs) $ 329 ¢ 3.96 $ 3.57 $ 3.96 $ 4.00 H 3.84
Disposal $ 055 § 0.55 s 0.55 $ 0.55 $ 0.55 $ 0.55
D&D $ 0.06 $ 0.06 H 0.06 $ 0.06 $ 0.06 $ 0.05
D&D - adjustment 3 0.2t § 0.21 3 0.21 3 0.21 $ 0.22 $ 0.18
D&D - per 12/19/05 telephone conference 3 027 § 0.27 $ 0.27 -1 0.27 $ 0.28 $ 0.23
Disposal (including D&D) $ 082 § 0.82 $ 0.82 $ 0.82 $ 0.83 $ 0.78
Transportation $ 013 § 0.16 $ ) 0.14 $ 004 (&) $ - n s -
Storage $ 0.004 $ 0.004 $ 0.004 S 0.004 $ 0004 - $ 0.004
TOTAL $ 424 " 494 $ 4.53 $ 4.82 $ 4.83 $ 4.62

(2) "About 704,000 metric tons" of DUF6 per DOE/IG-0642, Audit Report, Depleted Uranium Hexafluroide 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 Decembar 12, 2005 - Based on Scenarios 2 or 4 [Total does not equal $4.83 dua 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. Ses (f) below for further adjustment.

(f) Transportation costs to Portsmouth facility not applicable to USEC.



