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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION
+ + o+ o+ o+

ATOMIC SAFETY AND LICENSING BOARD
(ASLB)

+ + + + +

OPEN HEARING

In the Matter of:

LOUISIANA ENERGY SERVICES, L.P. Docket Nos.
70-3103-ML
(National Enrichment Facility) ASLBP No.

04-826-01-ML

Thursday, October 27th, 2005

Room T-B345

NRC Building 2

11454 Rockville Pike
Rockville, Maryland

The above-entitled matter came on for

hearing, pursuant to notice, at 8:00 a.m.
BEFORE:

G. PAUL BOLLWERK, III Chair
PAUL B. ABRAMSON Administrative Judge
CHARLES N. KELBER Administrative Judge
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P-R-0-C-E-E-D-I-N-G-S8
2:56 p.m.

CHAIR BOLLWERK: Thank you. I want to
apologize for being a couple minutes late. We have
someone stranded out in the Sierras that I have to
deal with.

Let me raise quickly, before we go on to
the portion of the proceeding dealing with the
contingency factor. And I should mention, this part
of the proceeding is now open again.

So be aware, I don’t know who might be
here that wasn’'t here before. But, everybody is
welcome at this point. There are two exhibits I
wanted to bring up.

One is NIRS/PC 171. I believe this was an
exhibit that was cited in Dr. Makhijani rebuttal
testimony on disposal. And I think I didn’t mention
it before we were going through.

And you didn’t mention it either. I just
waﬁt to make sure if there’s a question or if it needs
to be entered or doesn’'t need to be entered. 1It‘s a
Baird Report of Angust 1990.

MR. LOVEJOY: My notes seem to indicate
that it was admitted. But I‘m not guaranteeing that

that was right. I move its admission. It was
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identified, I believe, in the testimony.

CHAIR BOLLWERK: Well, we’ve been talking
about 170, not 171.

MR. LOVEJOY: Yes.

CHAIR BOLLWERK: Does anybody want to take
a look at it? Any questions? I don‘t kn;w if the
court reporter -- neither Ms. Engle or I have it

listed.

MS. CLARK: Yes, we discussed it when we
had our --

CHAIR BOLLWERK: Okay. Did you have it
under another number?

MS. CLARK: I believe that’s correct
because we wanted to admit it as one of our exhibits
but we didn’t because we had determined it was already
admitted on behalf of the --

CHAIR BOLLWERK: Right. The June -- 170,
which is the June report was admitted. This is a
separate report. This is an August report, which is
numbered 171.

MS. CLARK: Okay, yes. Ours was June.

CHAIR BOLLWERK: Right, this is August.
This is a later. So, let’s go ahead and at minimum
identify it for the record. 1It’s the report by R.D.

Baird, Additional Radionuclide Concentration Limits
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for the Norm Disposal Site at Clive Utah, August 1990.
That would be NIRS/PC 171. And it’s marked for
identification. |
(Whereupon, the above-
referenced to document was
markéd as NIRS/PC Exhibit No.
171 for identification.)

CHAIR BOLLWERK: Are there any objections
to its admission?

(No verbal response.)

CHAIR BOLLWERK: No? Then we will admit
NIRS/PC Exhibit 171 into the record.

(The document referred to,
having been previously marked
for identification as NIRS/PC
Exhibit No. 171 was admitted in
evidence.)

CHAIR BOLLWERK: And then the second one
would be Exhibit 243, which is the portions of the
deposition that at one point were used. I think we'’'ve
been talking with Mr. Lovejoy'’s staff.

And I think we’ve gotten it straightened
out. There were the portions of the deposition that
were originally put together, Black pages 43 and 44,

which were discussed briefly.
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So we'’ve added those to the exhibit. And,
if it’s acceptable to everyone, we will go ahead and
admit it with those pages and add it to it. I believe
al the other pages that were covered are already in
the excerpts.
éo, given that, with respect to NIRS/PC
243, which is the portions of the August 30th, 2005
deposition of Krich and Potter, we’ll mark it for
identification.
(Whereupon, the above-
referenced to document was
marked as NIRS/PC Exhibit No.
243 for identification.)
CHAIR BOLLWERK: And then any objections
to its submission into evidence?
(No verbal response.)
CHAIR BOLLWERK: There being none, then

NIRS/PC Exhibit 243 is admitted into evidence.

(The document referred to,
having been previously marked
for identification as NIRS/PC
Exhibit No. 243 was admitted in
evidence.)

CHAIR BOLLWERK: Okay. Anything else

procedural the parties have at this point?
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1323 RHODE ISLAND AVE., NW.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

3093

(No verbal response.)

CHAIR BOLLWERK: And I should mention that
the close of the testimony on contingency factor we do
need to talk about a few procedural matters as well as
at least have a brief discussion about the mandatory
hearing.

And we do intend to do that. So, all
right. Let’s then move to the LES panel dealing with
the contingency factor. And I believe we have at
least one new face here, Mr. LaGuardia.

WITNESS LAGUARDIA: Yes.

CHAIR BOLLWERK: All right, would you
stand please, sir and raise your right hand.
Whereupon,

THOMAS LAGUARDIA
ROD KRICH
were called as witness by Counsel for The Applicant
and, having been duly sworn, assumed the witness
stand, were examined and testified as follows:

CHAIR BOLLWERK: aAnd, Mr. Krich, you
remain under oath, obviously.

WITNESS KRICH: I may be under oath for
the next three weeks. |

(Laughter.)

CHAIR BOLLWERK: It does get warm-in this
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room if you’‘re planning on staying in that box when
they turn off the air conditioning.

MR. SMITH: Good afternoon. Do you have
in front of you a document entitled the prefiled
direct testimony of Rod Krich and Thomas LaGuardia on
behalf of Louisiana Energy Services LP regarding the
adequacy of the contingency factor applied by LES to
its cost estimate for depleted uranium dispositioning?

WITNESS KRICH: Yes.

WITNESS LAGUARDIA: Yes.

MR. SMITH: And was that testimony
prepared by you or under your supervision?

WITNESS LAGUARDIA: Yes.

WITNESS KRICH: Yes.

MR. SMITH: And do you have any
corrections to your testimony at this time?

WITNESS LAGUARDIA: No.

WITNESS KRICH: No.

MR. SMITH: Is the document true and
correct to the best of your knowledge and belief?

WITNESS KRICH: Yes.

WITNESS LAGUARDIA: Yes.

MR. SMITH: I would like to move that the
direct testimony be admitted into the record.

CHAIR BOLLWERK: All right, any

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
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objections?

(No verbal response.)

CHAIR BOLLWERK: Then the prefiled direct
testimony of Rod Krich and Thomas LaGuardia on behalf
of LES as to its cost estimate for depleted uranium
disposition -- I'm sorry, wrong testimony.

No, I do have it. The contingency factor
applied by LES to its cost estimate for depleted
uranium dispositioning is admitted into the record and
should be adopted as if read.

{(Whereupon, the prefiled direct testimony
of Thomas LaGuardia and Rod Krich was bound into the

record as if having been read.)**
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September 16, 2005

UNITED STATES OF AMERICA .
NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

In the Matter of:
Docket No. 70-3103-ML
Louisiana Energy Services, L.P. T
ASLBP No. 04-826-01-ML

N N et s s’

(National Enrichment Facility) -

PREFILED DIRECT TESTIMONY OF ROD KRICH AND THOMAS
LAGUARDIA ON BEHALF OF LOUISIANA ENERGY SERVICES, L.P.
REGARDING THE ADEQUACY OF THE CONTINGENCY FACTOR APPLIED
BY LES TO ITS COST ESTIMATE FOR DEPLETED URANIUM DISPOSITIONING

1. WITNESS BACKGROUND

A. Rod M. Krich (“RMK?”)

Q1. Please state your name, occupation, and by whorﬂ you are employed.

Al. (RMK) My name is Rod M. Krich. I am Vice President of Licensing, Safety, and
Nuclear Engineering for Louisiana Energy Services, L.P. (“LES”), the license applicant in this
matter. I am presently “on loan” to LES from Exelon Nuclear, where I am Vice President,

Licensing Projects, and lead Exelon Nuclear’s licensing activities relative to future generation

ventures. As an Exelon employee, 1 also havé assi.sted in the Yucca Mountain Project licensing
'effort, and served as the lead on strategic licensing issues related to the development of a new
approach to licensing adva.nced reactors, such as the Pebble Bed Modular Reactor.

Q2. Please describe your current responsibilities.

A2. (RMK) 1 am responsible for leading the effort on Behalf of LES to obtain a
license from the U.S. Nuclear Regulatory Corr_xmission (“NRC”), and all necessary state and

federal permits, to construct and operate the proposed National Enrichment Facility (“NEF”), a

1



gas centrifuge enrichment facility that would be located in Lea County, New Mexico and provide
'enricﬁment services principally to U.S. nuclear utilities. I also am responsible for implementing
the Quality Assurance Program and ensuring that engineering products and services provided by
contractors are of sufficiently high quality to be accepted by LES.
- Q3. Please summérize your educational and professional qualifications.
A3. (RMK) Ihold a B.S. in mechanical engineering ﬁom the New Jersey Institute of .

Technology and an M.S. in nuclear engineering from the University of Illinois. I have over 30

-years of experience in the industry, covering engineering, licensing, and regulatory matters.. This

experience encompasses the design, licensing, and operation of m;cléar facilities. A detailed
statement of my professional.qualiﬁcations is attached hereto.

Q4.  Are you familiar with the proposed National Enrichment Facility (“NEF”) and the
operations that will take place there?

Ad.  Yes.

Q5. Whatis the.basis of your‘ familiarity with the NEF?

A5. (RMK) As Vice President of Licensing, Safety, and Nuclear Engineering for
LES, I have the overall responsibility for licensing and engineering matters related to the NEF
project. In this capacity, I oversaw preparation and submittal of the NEF license application, as
well as the cngineeri_né design of the facility processes and safety s'ystcms. As aresult, I am very
familiar with the NEF license application, and NRC requiréments and guidance related to the
contents of such an application. Further, I serve as LES’s lead contact with respect to matters
related to the NRC Staff’s review of the NEF license application. Finally, I also am responsible
for the preparation of all state and federal permit applications related to the NEF. |

Q6. What is the purpose of your testimony?

e e et e



A6. (RMK) I will testify, as an expert, that the 25 percent contingency factor that
LES has explicitly committed to apply to its overall commercial cost estimate for depleted
uranium ("DU") dispositioning is appropriate and reasonable, insofar as the use of the 25 percent

contingency factor is consistent with NRC Staff's recommendation in NUREG-1757 (Vol. 3,

N

. App. A. at A-29).

B. Thqmas S. LaGuardia (“TSL”)

'Q7. Please state your name, occupation, and by whom you are employed.

A7. (TSL) My name is Thomas S. LaGuardia. I am President of TLG Services.

Q8. Please describe your current responéibilities. | |

A8. (TSL) As the President of TLG Services, I oversee the operations of a consulting
engineering company whose principal objective is to provide planning and management of
decontamination and decommissioning projects, and to support nuclear power plant utilities and
other nuclear facilities in estimating and funding the costs of decommissioning. In this regard, I
am thoroughly familiar with the handling, packaging, storage, and disposal requirements for
radioactive waste, p.articularly as they relate to the preparation of nuclear facility
decommissioning feasibility and cost studies.

Q9.  Please summarize your educational and professional qualifications.

A9, (TSL) I héld a B.S. in Mecﬁanical Engineering from Polytechnic Institute of

Brboklyn and an M.S. in Mechanical Engineering from the University of Connecticut. I have

also completed various courses in computer programming, radioactive waste management, and

dynamic shock analysis and program management. I am a registered Professional Engineer in

_ Connecticut, New York, New Jersey, Virginia, and California and I am also a Certified Cost

Engineer. Ihave over 37 years of experience in the nuclear industry, and for the last the last 32

years, I have worked exclusively in the field of decontamination and decommissioning, I have



also publi§hed extensively in the area of decommissioning and sewé on several committees on
decommissioning. A detailed statemex.lt of my professional qualifications is attached hereto.
Q10. Are you familiar with the proposed National Enrichment Facility (“NEF”) and the
operations that will take place there?
| Al0. Yes.
Q11. What is the basis of your familiarity with the NEF?
(A1l (T SL) I have reviewed relevant portions of the NEF license application that

describe generally the facility and its operation, as well as information in the Safety Analysis

" Report ("SAR"). Based on my éxpertise in decommissioning, I have been retained by LES to

evaluate the reasonableness of the contingency factor applied by LES to its DU dispositioning
cost estimate.

Q12. What is the purpose of your testimony?

A12. (TSL) I will testify as an expert that the 25 percent contingency factor applied by
LES to its DU dispositioning cost estimate is fully adequate, in view of: (1) the NRC Staff's
specific recommendation in NUREG-1757 that materials licensees apply a contingency factor of
25 percent to the Sum of all estimated decommissioning costs, and (2) the nature of the faci]ity to
be decomm1ssmned (an ennchment facility as opposed to a nuclear power reactor) and the

radloacnve waste (dcpleted uramum) to be dispositioned by LES.

IL. REGULATORY BACKGROUND - APPLICABLE NRC REQUIREMENTS

Q13. 'Please describe the NRC regulatory requirements, and any related NRC guidance,
applicable to the application of a contingency factor in a cost estimate for decommissioning the
pr(.)posed NEF.

A13. (RMK,TSL) In accordance with 42 US.C. § 2243 and 10 CF.R. §§ 3035,

" 40.36, -and 70.25, LES is required to present in its appllcatlon an estimate of the costs of

4



decommissioning its proposed enrichment facility and disﬁositioning DU waste, as well as to
identify an associated funding plan. See NEF Safety Analysis Report ("SAR") Sections 10.0
through 10.3; NEF Environme.ntal Report ("ER") Section 4.13.11. In a related guidance
QC;Cument that is intended to facilitate complia.mce with the foregoing regulations, the NRC Staff
has directed materials license épplicants to apply a 25 percent conting;ancy factor to their overall
decommissioning cost estimate. See NUREG-1757, “Consolidated NMSS Decommissioning
R éﬁidance” (Sept. 2003), Vol. 3 (LES Exhibit 82). Specifically, NUREG-1757 provides that:

Because of the uncertainty in contamination levels, waste disposal
costs, and other costs associated with decommissioning, the cost
estimate should apply a contingency factor of 25 percent to the
sum of all estimated decommissioning costs. The 25 percent
contingency factor provides reasonable assurance for unforeseen

circumstances that could increase decommissioning costs, and
should not be reduced or eliminated simply because foreseeable

costs are low.

' Seé LES 82, App. A at A-29 (emphasis added). Notably, NUREG-1757 (at A-29) further states:
“NRC’s recommendation for the use of a 25 percent contingency factor is consistent with the
analj'/sis and guidance contained in NUREG/CR-6477, which applies a 25 percent contingency
factor to all estimated costs associated with decommissioning various reference facilities.”

III. RESPONSE TO SPECIFIC CLAIMS MADE IN CONTENTION NIRS/PC EC-
5/TC-2 ("DECOMMISSIONING COSTS™)

Q14. Are you familiar with Contention NIRS/PC EC-5/TC-2 (“Decommissioning
Costs™)?
Al4, (RMK,TSL) Yes. As admitted and amended by the Atomic Safety and
Licensing Board, Contention NIRS/PC EC-5/TC-2 states as follows:
CONTENTION: Louisiana Energy Services, L.P. (LES) has presented
estimates of the costs of decommissioning and funding plan as required by
42 U.S.C. 2243 and 10 C.F.R.-30.35, 40.36, and 70.25 to be included in a

license application. See Safety Analysis Report 10.0 through 10.3; ER
4.13.1. Petitioners contest the sufficiency of such presentations as based

5
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on (1) a contingency factor that is too low; (2) a low estimate of the cost of
capital; (3) an incorrect assumption that the costs are for low-level waste
only; and (4) the lack of any relevant estimate of the cost of converting
and disposing of depleted uranium, given it does not rely upon the three
examples — the 1993 CEC estimate, the LLNL report, and the UDS
contract — cited in its application.

LES has presented additional estimates for the costs of deconversion,
transportation, and disposal of depleted. uranium for purposes of. the
decommissioning and funding plan required by 42 USC 2243 and 10 CFR
30.35, 40.36, and 70.25. See LES Response to RAI dated January 7, 2005.
Such presentations are insufficient because they contain no factual bases
'or documented support for the amounts of the following particular current
LES estimates, i.e., $2.69/kgU for conversion, $1.14/kgU for disposal,
-$0.85/kgU for transportation, and a -total of $5.85/kgU including
contingency, and cannot be the basis for financial assurance.

Q15. Do you agree with the assertion that the contiﬁgency factor applied by LES to its
DU dispositioning cost estimate is too low?

Al5. (RMK,TSL) No.

| Q16. Please state the basis for your conclusion.

Al16. (RMK) LES has committed to épply a 25 percent contingency specifically in
response to an NRC Staff request for additional information ("RAI") in this proceeding. See
LES Exhibit 33 (SAR), at Table 10.1-14; LES Exhibit 84, Attach. 1 at 2, 6; Staff Exhibit 37-
(Safety Evaluation Report), at 10-10. The Staffs RAI, which directed LES to "provide a
contingency factor of 25 percent for [depleted UF] tails® disposition," expressly reflects the

Staff's continuing position, as stated in NUREG-1757, that the addition of a 25 percent

" contingency provides an adequate level of assurance with respect to unforeseen cost increases

that are within the scope of the identified activities.

(TSL) The contingency factor of 25 percent that LES has committed to apply to its

. x . facility-decommissioning and DU dispositioning cost estimates.is.more than adequate given the



type of facility and dispositioning activities at issue. Based on my 37 years of ex;iérience in the
industry, I am certain that a contingency factor of this magnitude is more than sufficient to
account for unforeseen circumstances, to the extent such circumstances fall within the defined
project scope, that could increase decommissioning and DU dispositioning costs.

Q17. Whydoes yoilr experience lead you to this conclusion?

A17. (TSL) In short, my experience tells me that because 25 percent is an adequate
cost contingency for the complex decommissioning of a power plant, it is, a fortiori,"an adequate
cost contingency for the comparatively simpler decommissioning and DU dispositioning
activities required for the NEF. By way 1)f background, my initial experienk:e in
decommissioning began with nuclear power plants in the 1970's, when I helped to prepare the
first cost estimate study for the Atomic Industrial Forum ("AIF"), as vlw./ell as the
Decommwsxonmg Handbook. See “An Engmeenng Evaluatlon of Nuclear Power Reactor
Decommissioning Alternatives,” W.J. Manion and T.S. LaGuardla, (AIF/NESP-009) (Nov.
1976); "Decommissioning Handbook," Manion, W. J. and T. S. LaGuardia, (DOE/EV/10128-1)
(Nov. 1980). In preparing the AIF/NESP study, we developed a base cost estimate to

decommission several types of nuclear power plants. After arriving at the base cost estimate, we

- then looked back at the individual elements of the base cost and performed. an analysis of

potential increases in costs for each area based on unexpected changes. When we compared the

number generated from accounting for these cost increases to the base cost, we observed that the
overall cost increased anywhere from 13 to 24 percent. In the final published rcp&rt, thé AlF
recommended that a contingency on the order of 25 percent be api)lied to a base cost estimate to
account for these changes. The upshot is that 25 percent contingency factor now customarily

applied to nuclear facility decommissioning cost estimates was originally developed from

TS N RECLV B A

‘experience gamed in decommlssxomng nuclear power plants.



Around the san.le time we were preparing the AIF/NESP study, the NRC
comrﬁissioned Battelle Pacific Northwest Laboratories to study the decommissioning of a
pressurized water reactor. At that time, we met with the principal author of the Battelle study for
the purpose of seeking an informal peer review of our own cost estimates. When Battelle
.pﬁbiisl;ed its NRC-commissioned report, it also recommended 25 percent as a reasonable .
contingency factor to add to the total estimated cost for decommiésioning a pressurized water
reactor. Battelle also was commissioned to prepare.a cost estimate to decommission a b(;iling
Qater reacto;', and independently concluded, based on that additional work, that a 25 percent~
contingency factor was reasonable for power reactors, as well as for other types of nuclear
facilities (e.g., research reactors and fuel cycle facilities).

Recently, the Department of Energy adopted the use of a 25 percent contingency in
connection with various Department cost estimates. And, as noted previously, the NRC itself
recently adopted 25 percent as its recommended contingency factor in the materials facilities
decommissioning context. See LES Exhibit 82, App. A at A-29. These more recent
developments also attest to the widespread acceptancc. and use of the 25 percent contingency
factor that LES has applied to its facility decommissioning and DU dispositioning cost estimates.

. Q18. You stated tha_t_ the decommissionihg of a power plant is "complex" compafed to
the "simple" decommissioning of a ﬁrénium enrichment facility. Pleése ex.plain this distinction.

A18. (TSL) There are many complex operations associated with the dismantling .of a
nuclear power plant. Insofar as research reactors and fuel cycle facilities are much simpler than '
nu'clear power plants in design and operation, the activities required to decommission the former
are, relatively speaking, considerably less comple_x and less prone to uncertainty. With respect
to the dispositioning of DU from the NEF, there are fundamentally three activities or operations

e iae KT W --__;t-..s
to consider: transportation, deconversion, and disposal of DU. See LES Exhibit 84, Attach. 1, at



2; Staff Exhibit 37, at 10-11 to 10-12. All three of these activitiés, in my ex;.)ert' opinion, have
relatively low levels of uncertainty. o

Q19. Please state that basis for your opinion that the three DU dispositioning activities
identified above have relatively lo“./ levels of uncertainty.

A19. (TSL) I do not expect there to be extensive uncertainties associated with the
transportation of depleted UFg and U303 that would result in substantial cost increases. First,
DU has been transported safely within the US for decades. As Mr. Krich has testified in a
related context, I;ES has developed its base transportation cost estimate from specific and
conservative cost information obtained directly from a credible, experienced vendor (TLI) with a
demonstrated safety record. See "Prefiled Direct Testimony of Rod Krich on Behalf of
Louisiana Energy Services, L.P. Regarding' the Adequacy of Applicant's Cost Estimate for the
-Transportation of Depleted Uranium from the Proposed National Enrichment Facility," dated
September 16, 2005. The potential uncertainties associated with transportation are limited. For
example, if a truck is delayed in traffic because of an accident, or bad weather, that delay would
be covered by contingency dollars. 1 would not expect accidents to occur regularly because
drivers responsible for transporting radioactive materials have exemplary driving records that are
diligently checked, and the vehicles used to transport such materials are of high quality and are
inspected before each trip.

As set forth in the testimony o;' other LES witnesses, the deconversion of depleted UF¢ to
U,05 is based on a well-understood chemical process that been successfully deployed on a
commercial scale in Europe for ov'er two decades. Moreover, LES's estimate of the potential
costs associated with such a deconversion operation in the U.S. is based principally on specific
cost information obtained from Urenco and COGEMA (the pertinent vendor of deconversion

" services). See "Prefiled Direct Testimony of Rod Krich, Leslie Compton; Paul Hardfng, and
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Paul Schneider on Behalf of Louisiana Energy Serviées, L.P. Regarding Applicant's Strategy and
Cost Estimate for Private Sector Deconversion of Depleted -Uranium Hexafluoride from the
Pl;opos'ed National Enrichment Facility," dated September 16, 2005. These facts do not suggest .
significant potential for _]arge unforeseen cost increases within the scope of anticipated
(ieconversion activities.

Finally, LES's DU disposal cost estimate reflects disposal of DU in an engineered trench,
a proccduré which I consider to be fairly predictable in terms of both logistics and cost. In
.prep.aring decommissioning cost estimates for various TLG clieﬁfs, I routinely evaluate thf: costs
associated with the disposal of low-level radioactive waste. ‘Indeed, because my company
frequently is required to submit fixed-price bids, it is imperative that we ascertain disposal cc;sts
with a high degree of certainty. In this regard, I engage in fairly regular dialogues with vendors
of comr'nercial low-level radioactive waste disposal services, such as Envirocare and Duratek.
As .a result of these interactions, I can say with confidence that low-level radioactive waste
disposal costs have stabilized considerably over the past several years, and more recent cost
increases have largely coincided with the inflation rate. At Envirocare, for example, disposal'
costs typically average about $25 per cubic foot, though they are subject to negotiation. In some -
instances they may be less than $23 per cubic foot; in other si'tuations they may be exceed that
amount (mainly when smaller qua;ntities of waste are involved). Under any scenario, the
proprietary disposal cost estimate (stated in dollars per cubic foot) that LES obtained from a
Waste Control Specialists, LLC (see LES Exhibit 105), and which underlies LES's $1.14/kgU
cost flgur‘e, is certainly conservative for the type (bulk DU30s) and volume of DU;0; to be
disposed of by LES.

In sum, the principal activities associated with DU dispositioning do not, in my expert

opinion, creaté the poteﬁtial for large unforeseen cost increases that would exceed the
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~ considerable margin provided by the addition of a 25 percent contingency. As explained further
below, this is particularly clear when one bears in mind that the 25 percent contingency is
.. intended to address potential uncertainties that fall within the defined séope of DU dispositioning
activities (as .opposed .to entirely speculative events that do not arise directly from the .
ﬂispositioning activities themselves).

Q20. In your view, does the application of a "flat" 25 percent contingency factor to
LES's overall DU dispositioning cost estimate raise any concerns? That is, is a more detailed or
line-item type estimate of the type prepared for facility decommissioning ncccssary?

A20. (TSL) No. For the reasons discussed above, I believe that the 25 percent factor
applied by LES is more than adequate. To be sure, with respect to more complex projects, such
as the decommissioning of a nuclea;' power plant, contingencies are likely to be estimated on a
line-item basis. That is, the estimator breaks do% each activity, such as decontamination,
removal, packaging, shipping, and disposal, and assigns a recbmmended contingency to each
discrete activity. For examplt?, in the case of nuclear power plant decommissioning, project
management is assigned a relatively low contingency factor (on the order c;f 15 percent), whereas
reactor vessel scgmentation is assigned a very high contingency factor (oﬁ the order of 75
perccnt). The need for éuch high contingency fac_:tgrs',_as it'exists for reactor vessel segmentation,
will not exist for the LES facility. In any event, substantial "real-world" experience .has shown

that when such contingencies are individually “costed” out and averaged,‘tfxe result is an overall
g y

contingency of no more than 25 percent. Thus, it is certainly reasonable to apply a one-time or
"across the board" contingency factor of 25 percent to the comparatively much simpler activities

associated with DU dispositioning, i.e., DU deconversion, transportation, and disposal.
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Q21. Indiscussing the contingency factor concept, NUREG-1757 refers to costs arising
from "unforeseen circumstances." Please explain how the contingency factor is intended to
capture such costs.

A21. (TSL) A contingency factor is meant to account for differences between the base
coﬁt and unforeseen costs. The base cost estimate defines the p'roj'ect scope and accounts for the
known and reasonably anticipated costs of decommissioning. A co.ntingency factor, by contrast,
is intended to account for any unforeseen costs within the defined project scope, i.e., e\;cnts that
may occur in the field during.implementation of the woric, and which are not accounted for in the
base cost estimate. In the case of DU dispositioning, the "defined project s.cope" includes the
transportétion of DU to and from a deconversion facility, the deconversion of DUFg to DU30s,
and the near-surface disposal of the DU;O;5 at a licensed low-level radioactive waste disposal
facility. LES's "base" co'st estimate for DU dispositioning, in tumn, is the aggregate of the costs

-associated with each of these constituent ;u_:tivities, as derived from cost information provided by
relevant third party commercial sources.

For example, the breaking of a drill, the mechanical failure of heavy equipment, the

flooding of a trench, and industrial accidents are all unforeseen events that increase the cost of
decommission'ing activities. Such cost increases are deemé:d to be within the scope of the project
because fhey occur during the conduct of an activity that is included in the base estimate. At the
same time, they are unforeseeable because no one can ﬁredict when equipment will break, an
accident will occur, or when the weather will cause delays.

Q22. Please summarize.your conclusions regarding the assertions made in Contention
NIRS/PC EC-2. | |

A22. (RMK, TSL) ‘The 25 percent contingency factor that LES has applied to its

overall cost estimate for DU dispositioning is more than adequate. LES's commitment to use
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such a factor, which LES made in response to a Staff RAI, reflects adherence to applicable NRC
guidance. Volume 3 of NUREG-1757 states explicitly that it “provides guidance relevant to
demonstrating compliance with 10 CFR 30.35, 30.36, 40.36, 40.42, 70.25, 70.38, 72.30, and
72.54.’! See LE_S Exhibit 82. Those regulations encompass the decommissioning funding and
financial assurance requirements with which LES must comply. Accordingly, LES’s compliance
with NUREG-1757 provides clear evidence that LES has applied an appropriate contingency
factor to its estimated facility decommissioning and DU disposition costs. In addition, extensive
historical experience in decommissioning nuclear power plants has shown that 25 percent is an.
appropriate contingency for those more complex t.ypes of facilities. In other words, €xperience
teaches that considerable margin is inherent in the use of a 25 percent contingency factor, even
for decommissioning projects that involve activities substantially more complex than those
associated with tilc dispositioning of DU. |
'Q23. Does this conclude your testimony?

A23. (RMK, TSL) Yes.

DC:433033.2
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EDUCATIO

EXPERIENCE,

1998 to
Present

1994 to

. 1998

RESUME

Rod M. Krich
6395 Twin Oaks Lane . .
Lisle, 1L 60532 .
(H) 630 428 1967
(W) 630 657-2813

MS Nuclear Engmeering -Unlversity of Nlinois - 1973
BS Mechanical Engineering~ New Jersey Institute of Technology— 1972

Exelon (formerly Com Ed)
Vice President, Licensing Projects for Exelon Nuclear, with the overall responsibility for leading

- Bxelon Nuclear's licensing activities on future gencration ventures, predominantly leading the

licensing effort for a U.S. gas centrifuge enrichment plant. In addition, I have been assisting with
the Yucca Mountain project licensing effort and served as the lead on strategic licensing issues
with the responsibility of working with the Nuclear Regulatory Commission and the Nuclear
Energy Institute on the development of a new approach to licensing new reactors.

Vice President-Regulatory Services responsible for interface with the NRC and State regulatory

.'agencies, and regulatory programs. This responsibility covers all 12 ComEd nuclear units and the

Nuclear Generation Group headquarters. With respect to regulatory programs, responsibilities
include programs such as the change evaluation process (i.e., 10 CFR 50.59, “Changes, tests and
experiments), the operability determination process, and the Updated Final Safety Analysis
revision process). In this capacity, I was responsible for improving the relationship with the
regulatory agencies such that, taken together with improved plant performance, the special
scrutiny applied to the CornEd operating plants wjll be replaced with the normal oversight
process, The Regulatory Services organization consists of a group located at the Nuclear .
Generation Group headquarters and a Regulatory Assurance group at each plant that has & matrix
reporting relationship to the Vice President-Regulatory Services.

Caroli wer & Light Co

As Chief Engineer from November 1996 to April 1998, 1 was head ofthe Chief Section oftlie
Nuclear Engineering Department. In this capacity, I was responsible for maintaining the plant
design bases and developing, mainfaining and enforcing the engineering processes procedures. In
addition to the corporate Chief Section, the Design Control groups at each of the nuclear plant

" sites reported to me starting In February 1997.

As Mariager -Regulatory Affairs at the H. B. Robinson Steam Electric Plant, Unit No. 2
(Westinghouse PWR) from February 1994 to November 1996, the managers of
Licensing/Regulatory Progrems, Emergency Preparedness, and Comrective Action/Operating
Experience Program organizations reported to me. As such, I was responsible for all interface and
licensing activities involving the NRC headquarters and regional office, environmental regulatory
agencles, and the Institute of Nuclear Power Operations, My responsibilities also included
implementation of the Emergency Preparedness program, and administration of the Corrective
Action and Operating Bxperience programs, After assuming my position in Carolina Power &
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1986 to

1988

© . 198110
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Light Company, I was instrumental in revising and upg;'ading the 1 OCFR50.59 safety evaluation

program, and was responsible for its implementation at the plant site. My group was also
responsible for leading the team that prepared the NRC submittal containing the conversion to the
improved Technical Spcc[ﬁcations

Philadelphia Blectric Company

As Manager - Limerick Licensing Branch at the Nuclear Group Headquarters, responsible for all
licensing activities for the two unit Limerick Generating Station (General Electric BWR)
conducted with the NRC headquarters and all enforcement Issues involving NRC Region 1,
including completion of the final tasks leading to issuance of the Unit 2 Operating License.
Special projects included assisting in the development of the Design Baseline Document program,
obtaining NRC approval for an Emergency Operations Facility common to two sites, preparation
of the Technical Specification changes to extend the plant refueling cycle to 24 months and to
allow plant operation at uprated power, ‘arid obtaining NRC approval of a change to the Limerick
Operating Licenses to accept and use the spent fuel from the Shorcham plant. I was also
responsible for the development and implementation of the IOCFR50.59 safety evaluation
process used throughout the nuclear organization, development of the initial Updated Final Safety
Analysis Report for Limerick Generating Station, and served as the Company’s Primary
Representative to the BWR Owners’ Group.

Virginia l_’ouer Company

As the Senior Staff Engineer in the Safety Evaluauon and Control sechon, my activities involved
responding to both routine and special licensing issues pertaining to North Anna Power Station
{(Westinghouse PWR). My duties ranged from preparing Technical Specification interpretations
and change requests, exemption requests, and coordinating responses to NRC inspection reports,
to developing presentations for NRC enforcement conferences and coordinating licensing
activities associated with long-term issues such as ATWS and equipment qualification. I was also
the Company representative to the utility group formed to address the station blackout issue, and

~ was patticularly involved in developing an acceptable method by which utilities can address

equipment operability during station blackout conditions.

Consumers Power Compan

During my employment with Consumers Power Company, I worked at the General Office in the
Nuclear Licensing Department and the Company’s Palisades Plant (Combustion Engineering
PWR). While in the Nuclear Licensing Department, I held the position of Plant Licensing
Engineer for the Big Rock Polnt Plant (General Blectric BWR), Section I-lead - Special Projects
Section, and Section Head —Licensing Projects and Generic Issues Section. My responsibilities
while in these positions included managing the initial and continuing Palisades Plant FSAR update
effort, developing and operating a computerized commitment tracking system, managing the
licensing activities supporting the expansion of the Palisades Plant spent fuel storage capacity, and

N coordinating activities associated with various generic issues such as fire protection and seismic,

gualification of equipment. As the administrative point of contact for TNPO, I coordinated the

. Company’s efforts in responding to plant and corporate INPO svaluations. At the Palisades Plant,

I washead of the Plant Licensing Department. My tesponsibilities priniarily entalled managing
the on«slto licensing activities, including preparatlon of Licensce Event Reports’ and responses to



- inspection reports, interfacing with NRC resident and regional inspectors, and serving as chairman
of the on-site safety review committee. I also administered the on-site corrective action system ’
and managed the on-site program for the review and implementation of industry operating
experience. ’

1974 to . L

- 1981 General Atomic Company
My positions while at the General Atomic Company were principally concerned with fiel
performance development efforts for the High Temperature Gas-Cooled Reactor (HTGR).
"Specific responsibilities included two assignments to the French Atomic Energy Commission
laboratories at Saclay and Grenoble (France) for the purpose of coordinating a cooperative test
program. I was also assigned as a consultant to the Bechtel Corporation, Los Angeles Power
Division, and worked in the Nuclear Group of the Alvin M. Vogtle Nuclear Project for Georgia
Power.

- RELATED EXPERIENCE .
University of llinois

As a graduate research assistant, [ assisted in both the experimental and analytical phases of a
NASA-funded program in the study and modeling of far-field noise generated by near-field
turbulence in jets.

v PUBLICATIONS
General Atomic Compan

“CPL-2 Analysis: Fission Product Release, Platcout and Liftoff”

Unlxerg-_ ity of Hlinois

“Prediction of Far-Field Sound Power Level for Jet Flows from Flow Field Pressure Model,”
paper 75-440 in the ATAA Journal, co-authored by Jones, Weber, Hammersley, Planchon, Krich,
McDowell, and Northranang!an.

MEMBERSHIPS

American Nuclear Society
Pi Tau Sigma —Mechanical Engineers 1-Honorary Fratemity
American Association for the Advancement of Science

' REFERENCES

| _ Fumished upon request
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THOMAS . LaGUARDIA, PE, CCE

" President

SPECIAL QUALIFICATIONS:

- Planning and management of decontamination and decommissioning programs;
_planning and development of the design of low-level waste facility projects; heat

transfer and fluid flow systems analysis of nuclear and conventional power plant
operation and process equipment; development, implementation and audit of quality
assurance programs; organization, management and supervision of engineering .
personnel; expert witness on decontamination, decommissioning and waste

'management

EDUCATION:

‘Polytechnic Institute of Brooklyn, Brooklyn, New York

B.S. Mechanical Engineering - 1962

University of Connecticut, Storrs, Connecticut
M.S. Mechanical Engineering - 1968

Various short courses in computer programming, radioactive waste management,
dynamic shock analysis and program management.

PROFESSIONAL CERTIFICATION:

.

Registered PE - Connecticut 10393, New York 059389, New Jersey 38193, Virginia
033747, California Contractor’s License 636542

Certified Cost Engineer, AACE 1679

EXPERIENCE:

TLG Services, Inc.
President
1982 to Present

Responsible for the operation of this consulting engineering company whose principal
objective is to provide planning and management of decontamination and
decommissioning projects, and to support nuclear power plant utilities and other
nuclear facilities in estimating and funding the costs of decommissioning.
Thoroughly familiar with approaches, methodologies.and regulatory requirements
nssociated with handling, packaging and storage of radwaste, and responsible for the
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preparation of decommissioning feasibility and cost studies for.over 300 nuclear and
fossil plants. Provided expert witness testimony in over 125 utility rate hearings, and
one civil lawsuit.

As a contractor to DOE, directed the decommissioning activities for piping and
component removal from the Shippingport Atomic Power Station. Directed the
preparation of the Pathfinder reactor Decommissioning Plan, and the structural
analysis of the Pathfinder reactor vessel to secure an NRC license for transport as its

. own container. Participated in the preparation of the Trojan steam generator and .

‘pressurizer Certificate of Compliance (C of C) for transport, and the C of C for the

- Trojan reactor vessel. Supervised the demolition of the Mallinkrodt cyclotron facility
near San Francisco, Supervised the evaluation of decommissioning alternatives and
costs for decommissioning the Rancho Seco Nuclear Power Plant. Supervised the cost
estimate for decommissioning the Shoreham Nuclear Power Station, and the
preparation of draft Decommissioning Plan. Participated in the LILCO Nuclear D&D
Safeguards Committee. Directed the preparation of the Cintichem Research Reactor
DP and cost estimate. Participated in the Cintichem Nuclear Safeguards Committee.
Prepared a verification review of the Fort St. Vrain decommlssxomng cost estimate to
support a letter of credit for decommissioning funding.

Supervised the preparation of decommissioning cost estimates for the U.S.
Department of Energy's Gaseous Diffusion Plants located in Oakridge, Tennessee,
Paducah, Kentucky, and Portsmouth, Qhio. Participated in DOE Red Team Reviews
for the Hanford Purex Facility, and in a DOE FETC decommissioning brainstorming
.team for decontamination and demolition of the Rocky Flats Buildings 776 and 777.

Prepared a detailed study for the AIF National Environmental Studies Project to
develop guidelines for producing decommissioning cost estimates on a consistent basis
in a standard format. Prepared a cost benefit study for the NRC on techniques to-
facilitate decommissioning by reducing exposure and radicactive wastes, . _.

Provided planning and cost estimating support for the decommlsswmng of the
Gentilly Unit 1 reactor in Canada, ‘and managed the removal of piping and
components during the decommissioning of the Shippingport Atomic Power Station.

Nuclear Energy Services, Inc.
1974 - 1982
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General Manager, Waste Management Services
1979 -1982

Responsible for the management and technical direction of the engineering staff in
the areas of decontamination, decommissioning and waste ‘management services.

Prepared reactor decommissioning feasibility/cost estimates, and testified in licensing
and rate'making hearings. Prepared decommissioning conceptual study for the
Shippingport Reactor and West Valley Nuclear Fuel Service Center, and bid.
speclﬁcatlons for Ames Laboratory Research Reactor. Project Engineer for the
detailed engineering and planning for the Shippingport reactor decommissioning
program. Prepared the Decommissioning Handbook for the U.S. Department of
Energy.

Group Manager, Engineering Support Services
1977 - 1979 :

-Responsible for the management and technical direction of the engineering staff in.
“"the areas of fluid, nuclear, electrical and systems analysis. Evaluated the post-

accident combustible gas generation and control for the LACBWR containment’
. gystem. Prepared and evaluated the Shoreham off-gas system design with respect to
hydrogen detonations. Provided licensing assistance to LILCO on the Shoreham and
Jamesport projects. Responded to intervenor questions and comments. Participated
in the BWR Mark II Containment Evaluation.

Quality Assurance Manager
- 1976 - 1977

- Prepared the QA manuals and implementing procedures for design engineering
. Qualified lead auditor for independent third party audxts of utility QA programs in
both consbructxon and operating phases.

Manager of Plant Systems Engineering
1978-1976

Participated in support service contracts with Dairyland Power Cooperative for
LACBWR, Potomac Electric Power for Douglas Point, and General Public Utilities for
Oyster Creek. Performed a study of PWR, BWR and HTGR decommlssmnmg for the
Atomic Industrial Forum.
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Gulf United Nuclear

Sr. Mechanical Engineer, Power Plant Engineering

1968-1973

LACBWR - Provided engineering ‘assistance during the preoperational and

operational plant phases. Redesigned the off* gas system to reduce iodine, particulate

" - and noble gas effluents.

BONUS - Served as site represéntative for Gulf United during decommissioning and
entombment construction. Prepared detailed procedures for facility closeout.

_Elk River - Assisted in evaluation of methods for final shipment.of ERR spent fuel.
" Prepared activity specifications, schedules and cost estimates for removal of all
reactor piping and components as part of the reactor dismantling program.
Supervised, inspection team performing underwater dimensional, borescopic and
CCTV inspections of irradiated fuel at Dresden I, CT Yankee and LACBWR reactors.
Participated in conceptual design study of the Gulf United Environmental Test Loop
program. Responsible for the preparation of Gulf United Nuclear fuel specifications. -

Combustion Engineering, Inc.
Thermal Performance Group Leader, Marme Department
1962- 1968

Responsxble for the selection, design and performance calculations of merchant and
naval main propulsion boiler and associated equipment.

COMMITTEES:

ANS 15.10 - Decommissioning of Research Reactors

ANS 11.18 - Decommissioning
ANS E10.03.06 - Decommissioning

AIF NESP Subcommittee on Decommtsswmng
PUBLICATIONS: See attached sample listing.

'EXPERT
TESTIMONY: Upon request
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LaGuardia, T.S,, et al.:

"Identification and Evaluation of Facilitation Techniques for Decommissioning Light
- Water Power Reactors", USNRC, NUREG/CR-3687, June 1987

- f'Guidelines for Producing Commercial Nuclear Power Plant Decommissioning Cost
' .Estixnates," AIF/NESP-036, May 1986

"TMI Accident: 1981 Perspective, Technical Problems and/or Opportunities,"
presented at the Southeastern Electric Exchange, Ashville NC, September 1981

. "Decommissioning Handbook," prepared for US Department of Energy,
.DOE/EV/10128-1, November 1980 -

"Reactor Decommissioning Informatlon Pertinent to Planmng, presented at ANS
meetmg, Washington DC, November 1978 .

"An Engineering Evaluation of Nuclear Power Reactor Decommissioning
Alternatives," AIF/NESP-009, November 1976

"Decommissioning of First-Generation Nuclear Power Plants in the United States,"
presented at the International Conference on Nuclear Power Performance and Safety,
Vienna, Austria, October 1, 1987

"Removal of Shippingport Station Primary System Components and Piping,"
presented at the 1987 International Decommissioning Symposium, P1ttsburgh PA,
October 5, 1987

“Electro-Chemical = Decontamination,” presented at The International
Decommissioning Symposium 2000 (IDS 2000), Knoxville, TN, June 2000 .

LaGuardia, 'i‘.S.i

"Recovery of Nuclear Power Plant Decommissioning Costs," presented at the
Regulatory Conference at Iowa State University, May 1977

. “Reactor Decommissioning: Information Pertinent to Planning,” presented at the
ANS Winter Meeting, Washington, DC November 1978

"Nuclear Power Reactor Decommlssmmng,“ Nuclear Safety, Volume 20, No. 1
'January 1979
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"Decommissioning Methods and Equipment," presented at the ANS Meeting on
Decontamination and Decommissioning of Nuclear Facilities, Sun Valley, Idaho,
September 1979

"Concrete Decontamination and Demolition Methods," presented at the Concrete
Decontamination Workshop; CONF-800542, PNL-SA-8866, May 1980

"Cost Benefit Analysis for Shippingport "Decontamination,” presented at the ANS
Winter Meeting, San Francisco, November 29, 1981

"State-of‘the-Art Technology in Nuclear Decommissioning," presented to the
ASME/ANS Nuclear Engineering Conference, Portland, OR, July 25, 1982

“Decommxsexonmg Funding: A Primer for the Health Plrysicist " presented at the
Health Physics Symposium on Decontammatlon and Decommissioning, in Knoxville,
TN, February 1986 :

" “Guidelines for Producing Commercial Nuclear Power Plant Decommissioning Cost
_ Estimates,” ANS Summer Meeting, Reno, Nevada June 1986

“Removal of Shippingport Station Primary System Components and Piping,”
presented at the 1987 International Symposium, Pittsburgh, PA, October 8, 1987

"Decommissioning Cost Estimating and Contingency Application," presented at the
1987 International Symposium, Pittsburgh, PA, October 8, 1987

"Environmental Report of the Current Decommissioning Status of Dresden 1,"
prepared for Commonwealth Edison Company, Docket No. 50-10, February 1988

“Decommxsswmng of the Cintichem Reactor,” ANS 1992 Winter Mesting, Chicago, IL
November 1992 .

“The U.S. DOE and Commercial Decommissioning Programs,” presented at the IBC
Technical Services, Ltd., 8td International Conference on Decommissioning of Nuclear
Facilities, London; UK February 1993

“An Approach to Decommissioning. & Decontamination of Uranium ‘Enrichment
Sites,” presented at US Council of Energy Awareness (CEA) 1998 International
Enrichment Conference, Washington, DC, June 1993

“Decommissioning ALARA Programs: Cintichem Decommissioning,” presented at the
NRC & BNL ALARA Center: 8 International Workshop, Hauppauge, NY, May 1994
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“Creatmg Successful US Client-Contractor Relatxons, Nuclear Engineering
Magazine, March 1996

“Commercial Decommissioning "Programs in the U.S.,” presented at the IBC
Technical Services, Ltd., Summer School on Decommxssmmng, Cambridge, UK June
1996

“Recent Developnients in U.S. Policy, Strategy, and Funding of Decommissioning,”
presented at the Institution of Mechanical Engineers Conference on Nuclear
Decommissioning 1998, London, UK, December 1998

“Commercial Decommissioning Programs in the U.S,” presented at the IBC
Technical Services, Ltd., Decommissioning of Nuclear Faclhtles, London, UK, June
1999 )
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In the Matierof: g Docket No. 70-3103-ML
“Louisiana Energy Services, L.P. ; ASLBP No. 04-826-01-ML
(National Enrichment Facility) )
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I hereby certify that copies of the “PREFILED DIRECT TESTIMONY OF ROD
KRICH AND THOMAS LAGUARDIA ON BEHALF OF LOUISIANA ENERGY SERVICES,
L.P. REGARDING THE ADEQUACY OF THE CONTINGENCY FACTOR APPLIED BY
LES TO ITS COST ESTIMATE FOR DEPLETED URANIUM DISPOSITIONING" in the
captioned proceedmg has been served on the following parties indicated by ** for overnight
delivery via Federal Express this 15th day of September 2005. All other parties have been
served by U.S. First Class mall this 15th day of September 2005.

Chairman Nils J. Diaz Commissioner Jeffrey S. Merrifield
U.S. Nuclear Regulatory Commission U.S. Nuclear Regulatory Commission
Washington, DC 20555-0001 Washington, DC 20555-0001
Office of the Secretary** Commissioner Gregory B. Jaczko
- Attn: Rulemakings and Adjudications Staff U.S. Nuclear Regulatory Commission
"U.S. Nuclear Regulatory Commission Washington, DC 20555-0001

~Mail Stop O-16Cl1

Washington, DC 20555-0001
(original + two copies)

e-mail: HEARINGDOCKET@nrc.gov

Commissioner Peter B. Lyons Office of Commission Appellate

U.S. Nuclear Regulatory Commission : Adjudication
Washington, DC 20555-0001 Mail Stop O-16C1

U.S. Nuclear Regulatory Commission
Washington, DC 20555
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MR. SMITH: And do you have also in front
of you a document entitled prefiled rebuttal testimony
of Rod Krich and Thomas LaGuardia on behalf of
Louisiana Energy Services LP Regarding the adequacy of
the contingency factor applied by LES to its cost
estimate for depleted uraniﬁm dispositioning?

WITNESS KRICH: Yes.

WITNESS LAGUARDIA: Yes.

MR. SMITH: And was that testimony
prepared by you or under your supervision?

WITNESS KRICH: Yes,

WITNESS LAGUARDIA: Yes,.

MR. SMITH: And do you have any
corrections to your rebuttal testimony at this time?

WITNESS LAGUARDIA: No.

WITNESS KRICH: No.

MR. SMITH: Is the document true and
correct to the best of your knowledge and belief?

WITNESS KRICH: Yes.

WITNESS LAGUARDIA: Yes.

MR. SMITH: I would therefore like to move
that their rebuttal testimony be admitted into the
record.

CHAIR BOLLWERK: All right. Any
objections?
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(No verbal response.)

CHAIR BOLLWERK: Then the prefiled.
rebuttal testimony of Rod Krich and Thomas LaGuardia
on behalf of LES regarding the adequacy of the
Applicant’s contingency factor is admitted into the
record and ;s adopted as if read.

(Whereupon, the prefiled rebuttal
testimony of Rod Krich and Thomas LaGuardia was bound

into the record as if having been read.) **

NEAL R. GROSS
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October 11, 2005

UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

In the Matter of:
Docket No. 70-3103-ML

Louisiana Energy Services, L.P.
ASLBP No. 04-826-01-ML

(National Enrichment Facility)

PREFILED REBUTTAL TESTIMONY OF ROD KRICH AND THOMAS LAGUARDIA
ON BEHALF OF LOUISIANA ENERGY SERVICES, L.P.
REGARDING THE ADEQUACY OF APPLICANT'S CONTINGENCY FACTOR

. WITNESS BACKGROUND

Q1. Please state you name, occupation, employer, and responsibilities relative to the
licensing of Louisiana Energy Services, L.P.’s ("LES") proposed National Enrichment Facility
("NEF").

Al. I, Rod M Krich (“RMK?"), am Vice President of Licensing, Safety, and Nuclear
Engineering for LES, the applicant in this matter. 1 am presently “on loan" to LES from Exelon
Nuclear, where I am Vice President Licensing Projects. I am responsible for leading the effort
on behalf of LES to obtain a license from the U.S. Nuclear Regulatory Commission (“NRC”), as
well as other necessary state and federal permits, to construct and operate the proposed NEF, A
full statement of my professional qualifications was included with LES's initial prefiled direct
testimony in this proceeding, submitted on September 16, 2005. See "Prefiled Direct Testimony
of Rod Krich and Thomas LaGuardia on Behalf of Louisiana Energy Services, L.P. Regarding
the Adequacy of the Contingency Factor Applied by LES to its Cost Estimate for Depleted

Uranium Dispositioning" (Sept. 16, 2005) ("LES Contingency Factor Direct Testimony").



[, Thomas S. LaGuardia ("TSL"), am President of TLG Services, a consulting
engineering company that provides planning and management of decontamination and
decommissioning projects, and supports nuclear power plant utilities and other nuclear facilities
in estimating and funding the costs of decommissioning. I have over 37 years of experience in
the nuclear industry, and for the last the last 35 years, I have worked exclusively in the field of
decontamination and decommissioning. A full statement of my profe-ssional qualifications was
included with LES's initial prefiled direct testimony in this proceeding, submitted on September
16, 2005. See LES Contingency Factor Direct Testimony.

Q2. What is the purpose of this rebuttal testimony?

A2, (RMK, TSL) The purpose of this rebuttal testimony is to respond to certain
claims contained in the prefiled direct. testimony of Arjun Makhijani regarding the adequacy of
the contingency factor applied by LES to its overall depleted uranium ("DU") disposition cost
estimate, as submitted on behalf of Nuclear Information and Resource Service and Public Citizen
(“NIRS/PC”) on September 16, 2005. See "Direct Testimony of Dr. Arjun Makhijani in Support
of NIRS/PC Contentions EC-3/TC-1, EC-5/TC-2, and EC-6/TC-3 Concerning the Contingency
Factor Applied to LES's Cost Estimate" (Sept. 16, 2005) (hereinafter "Makhijani Direct
Testimony"). Our rebuttal testimony concerns only those .portions of Dr. Makhijani's direct .. ...
testimony that were not excluded by the Licensing Board in its Memorandum and Order (Ruling
on In Limine Motions and Motion to Dismiss) of October 4, 2005. Specifically, we demonstrate
that in his prefiled direct testimony, Dr. Makhijani fails to contest in an'y meaningful way the
adequacy of the contingepcy factor applied by LES to its overall cost estimate for DU
dispositioning. We also po;nt out. that, rather than contesting the adequacy of the contingency

factor, Dr. Makhijani seeks to contest the adequacy of one component '_o__'fl' the cost estimate, itself,
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the cost of DU disposal.



II. RESPONSE TO CLAIMS MADE IN THE PREFILED DIRECT TESTIMONY OF
NIRS/PC WITNESS ARJUN MAKHIJANI

Q3. On pages 11 to 12 of his prefiled direct testimony, Dr. Makhijani discusses the
issue of "scaling unceﬂaintieé" relative to any commercial deconversion facility that might be
built to deconvert depleted uranium hexafluoride ("DUF¢") to depleted U3Os. How does this
issue relate to the adequacy of LES's contingency factor?

A3. (RMK) Theissue of facility "scaling" for cost-estimating purposes does’not relate
to the adequacy of LES's contingency factor. In any event, Dr. Makhijani himself states that

"scaling uncertainties are significant enough to argue for the continued inclusion of at least a 25

percent contingency factor.," Makhijani Direct Testimony, Answer 7 at 12. As set forth in our
prefiled direct testimony, LES has committed to apply a 25 per;'ent contingency specifically in
response to an NRC Staff request for additional information ("RAI") in this proceeding. See
LES Exhibit 83 (SAR), at Table 10.1-14; LES Exhibit 84, Attach. 1 at 2, 6; Staff Exhibit 37
(Safety Evaluation Report), at 10-10. The Staff's RAI, which directed LES to "provide a
contingency factor of 25 percent for [depleted UFg] tails disposition," expressly reflects the

Staff's continuing posmon as stated in NUREG-1757, that the addition of a 25 perccnt

contmgency provxdes an adcquate leve] of assurance with respect to unforeseen cost increases

that are within the scope of the identified activities.

Notwithstanding, Dr. Makhijani's assertion that LES must account for "scaling"
uncertainties through its contingency factor is based on the premise that I',ES'S'c.ommercial
deconversion cost estimate is, or should be, based on the price paid by Urenco for deconversion

services performed at COGEMA''s Pierrelatte, France plant, under an existing European contract

Between those fwo parties. Dr. Makhijani reasons that, because the Pierrelatte plant has larger -

TN
TR



"throughput" than "a deconversion plant that would be built to handle the DUFs from the
proposed NEF," LES must account for the cost uncertainties associated with "scaling" down to a
facility with a smaller throughput or deconversion capacity. Makhijani Direct Testimony,
Answer 7 at 11-12, Dr. Makhi_jani is flat-out wrong. First, LES's deconversion cost estimate is
based on information contained in a 2004 Urenco business study concerning the construction of a
deconversion plant at Urenco's Capenhurst, U.K, site. Second, based on the information
provided by Urenco and COGEMA, LES, by scaling up, was able to prepare a cost estimate for a
7,000 MT Ulyear capacity facility, i.e., for a facility appropriately sized to handle the amount of
DUFé to be generated annually by the NEF. The basis for that estimate is discussed in detail in
LES's preﬁled direct and rebuttal testimony on deconversxon strategy and cost issues. Thus,
scalmg concerns of the sort cited by Dr. Makhijani (i.e., scaling down) are not an issue.

Q4. On pages 16 to 18 of his direct testimony, Dr. Makhijani questions LES's reliance
on cost information from WCS and Envirocare. How does this issue relate to the adequacy of
LES's contingency factor?

Ad. (RMK, TSL) Again, the issue raised by Dr. Makhijani has no bearing on the
adequacy of LES's contingency factor. Rather, Dr. Makhijani seeks to challenge one component
(i.e., disposal costs) of LES's base overall cost estimate for DU dispositioning. The basis for
LES's commercial cost estimate for DU disposal is presented in full in LES's prefiled direct
testimony on disposal strategy.and cost issues. Where, as is established there, the underlying
cost estimate has a reasonable basis, a contingency factor of 25 percent is more than adequate.

QS. In Answer 14 of his prefiled direct testlmony, Dr. Makhijani states that "[t]hc
.t.ﬁennlal cost adjustments [requlred by 10 CFR § 70. 25(e)] are meant to allow minor
modnﬁcatnons of the decomm1s31on1ng cost estimates to reﬂect changes such as adjustmg

L Y n-'.-*"“ et

mﬂatlon rates." He adds that such adjustments are "not meant to prov1de a mechamsm for major



adjustments to the cost to reflect significant departures from the decommissioning plan set forth
at the time the license is granted. Do you agree with those statements?

AS5. (RMK, TSL) No. While we do not dispute that an applicant's initial
decommissioning funding plan cost estimate must be based on reasonable and documented
assumptions, we believe that Dr. Makhijani takes an unduly narrow view of the purpose and
function of the periodic update process. In doing so, he downplays its importance.

The triennial update is intended to account for changes in costs as they occur. Pursuant
to 10 CF.R. § 70.25(¢), an applicant is required to adjust cost estimates and associated funding
levels at least every three (3) years. Notably, LES has committed to update its DU dispositioning
cost estimate on an annual forward-looking basis, and will be required to do so by license
condition. See NRC Staff Exhibit. 37, at 10-15. The obligation to periodically update
decommissioning cost estimates also is also highlighted in NUREG-1757. See LES Exhibit 82,
at 4-10. In implementing the triennial update requirement, the NRC explained the purpose of
that requirement as follows:

The proposed requirement to update decommissioning cost estimates
every 3 years will help ensure that financial assurance obtained by

licensees will not become inadequate as a result of changing disposal
prices or other factors. Increasing waste disposal costs have been and

.- «..... - continue to be a concern for NRC. However, decommissioning costs also

may change for a variety of licensee-specific reasons (e.g., due to changes

in the size and scope of operations), as well as for other reasons that may
be out of a licensee’s control (e.g., inflation).- The proposed 3-year cost

estimate updates are intended to capture changes in estimated costs
regardless of cause, and to help ensure that the level of financial assurance
required of each licensee is appropriate. Therefore, the proposed
requirement is appropriate even for licensees that are not expecting to
incur any significant waste disposal costs, as well as for licensees that may
be taking steps to reduce the volume of decommissioning waste (which is
only one component of decommissioning costs). 68 Fed. Reg. 57,327,
57,332 col. 1 (Oct. 3, 2003) (emphasis added).




As the NRC Staff confirmed in its prefiled direct testimony, once an additional cost or increase
in cost -- major or minor -- is foreseeable, a licensee must account for the cost and provide
appropriate funding. Thus, the periodic update process provides yet an additional layer of
assurance that a licensee will maintain adequate funds for facility decommissioning and waste
dispositioning.

Q6.  Does this conclude your testimony?

A6.  (RMK, TSL) Yes.
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MR. SMITH: There are no LES exhibits
associated with the contingency panel testimony.

CHAIR BOLLWERK: All right.

MR. SMITH: And I have nothing more for
the panel. And so, they’'re ready for cross
examination by the pa?éies.

CHAIR BOLLWERK: All right. Thank you
very much. I appreciate it. Anything from the Staff?

MS. CLARK: no.

CHAIR BOLLWERK: All right. Mr. Lovejoy?

EXAMINATION BY MR. LOVEJOY OF

THOMAS LAGUARDIA

ROD KRICH
MR. LOVEJOY: Good afternoon, Mr.
LaGuardia.
WITNESS LAGUARDIA: Good afternoon, Mr.
Lovejoy.

MR. LOVEJOY: Mr. LaGuardia, your company
that you’re presently with does something like 10-15
studies a year on the decommissioning costs of
reactors, is that right?

WITNESS LAGUARDIA: Reactors in other
facilities, yes.

MR. LOVEJOY: And you actually prepared a

manual on decommissioning any nuclear facility, right?
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WITNESS LAGUARDIA: Several manuals, yes.

MR. LOVEJOY: And you found the methods
that you were dealing with to be so predictable that
you could write a manual that would tell you how to
clean up, for example, the Rock Flats Plant.

| WITNESS LAGUARDIA: The manual was written
in a nature so that anyone could learn from it and
apply the principals to plan and to implement the
decommissioning of a plant like Rocky Flats, yes.

MR. LOVEJOY: And your approach to
estimating decommissioning costs is to use what you
cal a bottoms-up approach, is that right?

WITNESS LAGUARDIA: Typically we do a
bottoms-up approach, yes.

MR. LOVEJOY: And you developed line item
costs for the elements of the job, right?

WITNESS LAGUARDIA: Yes.

MR. LOVEJOY: And you apply cost factors
to various units that measure the size of the task,
right?

WITNESS LAGUARDIA: Yes.

MR. LOVEJOY: Like pipes, or pumps, or
ducts, or other elements of what has to be handled,
right?

WITNESS LAGUARDIA: Generally, that is

NEAL R. GROSS
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correct.

MR. LOVEJOY: And then your practice is to
develop contingency values on a line item basis also,
right?

WITNESS LAGUARDIA: For a very large
project, yes, that is correct.

MR. LOVEJOY: And, in developing
contingency values for individual activities, you
conduct studies to determine what costs are actually
incurred, first of all, in connection with those
activities, right?

AWITNESS LAGUARDIA: Yes, we develop a cost
estimate.

MR. LOVEJOY: And, from there you try to
think about the range of variation that could apply to
the cost of those activities, right?

WITNESS LAGUARDIA: In general we develop
the cost estimate based on known activities, such as
decontamination, removal, packaging, shipping, and
disposal and apply line item contingencies to those
factors, plus staffing issues and specific tasks
within each of those activities.

And I should say, that level of detail we
would apply to the decommissioning of a large nuclear

power plant where there’s a complex number of
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operations going on.

MR. LOVEJOY: And some line items would
have a big contingency factor and some would have a
smaller one, right?

WITNESS LAGUARDIA: That is correct.

MR. LOVEJOY: Like, I think you gave an
example when we had the deposition of dismantling
highly radiocactive core elements of a reactor. There
could be a large contingency factor, right?

WITNESS LAGUARDIA: Yes, for that aspect
of the work.

MR. LOVEJOY: And, for some simpler types
of work where the éhances for variation were smaller,
you could have a smaller contingency factor, right?

WITNESS LAGUARDIA: Or simpler types of
activities such as cutting pipe, removing vales and
tanks, there would be a lower contingency factor.

MR. LOVEJOY: The contingency value is
related to the difficulty of the work, right?

WITNESS LAGUARDIA: 1It‘s related to the
opportunity for a problem to arise that’s again,
within the project scope but that would occur on a
daily basis in the field as the job is being
implemented.

MR. LOVEJOY: 8o, if you don’t know the
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methods that are planned to be followed in connection
with a particular piece of work, you can’‘t establish
a contingency factor, right?

WITNESS LAGUARDIA: No, that’s not true.
The technigques that are used are pretty much standard
in the industry.

MR. LOVEJOY: Okay.

WITNESS LAGUARDIA: Cutting pipe, there’s
only two or three accepted technologies that are cost
effective to use using a cutting torch, or in some
cases a reciprocating saw or a circular saw.

But, cutting a reactor vessel involves
remote robotic tools prone to break down on almost a
daily basis. And therefore we would apply a much
higher contingency for that type of activity.

MR. LOVEJOY: But you need to know the
type of activity that you’re involved with before you
can estimate a contingency factor, right?

WITNESS LAGUARDIA: In general terms, yes.
And we do know that.

MR. LOVEJOY: So, is it true that, as you
use the term contingency, you say contingency factor
or contingency allowance, what’s the parlance that we
should be using here?

WITNESS LAGUARDIA:- We use the term

NEAL R. GROSS
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percentage.

MR. LOVEJOY: Contingency percentage?

WITNESS LAGUARDIA: Yes.

MR. LOVEJOY: Okay. So, the purpose of
the contingency percentage then is to address events
that occur in the field implementation of the work
within a defined scope of a project, right?

WITNESS LAGUARDIA: That’s generally
correct, yes.

MR. LOVEJOY: So, within a particular
defined project scope, applying and following the plan
on a day-to-day basis, for example, equipment can
break down, that‘’s possible, right?

WITNESS LAGUARDIA: Some of the -- you're
referring to some of the cutting equipment?

MR. LOVEJOY: For example.

WITNESS LAGUARDIA: Dismantling, yes, that

could occur.

MR. LOVEJOY: And, if there was expense
and delay involved in that, that woﬁld be covered by
the contingency allowance, right?

WITNESS LAGUARDIA: Yes.

MR. LOVEJOY: And delays caused by
weather, like when a construction area is flooded,

that would be covered by contingency allowance, right?

NEAL R. GROSS
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WITNESS LAGUARDIA: Yes.

MR. LOVEJOY: Industrial accidents, they
to would be covered by a contingency allowance, right?

WITNESS LAGUARDIA: Yes.

MR. LOVEJOY: Okay. But the contingency
allowance, kind of to draw the line between its scope
and what'’s outside its scope, it would not take into
account things like inflation, right?

WITNESS LAGUARDIA: That is correct.

MR. LOVEJOY: It would not take into
account changes in regulations.

WITNESS LAGUARDIA: That is correct.

MR. LOVEJOY: It would not take into
account changes in the methods to be used in following
out a particular task, right?

WITNESS LAGUARDIA: I presume you mean the
dismantling method.

MR. LOVEJOY: For example, yes.

WITNESS LAGUARDIA: Yes.

MR. LOVEJOY : Okay.

WITNESS LAGUARDIA: Within a range, or
whether you use a cutting torch or a saw would not
make a difference. But, whether you had to use a
robotic tool as opposed to using a manual tool, that

might make a difference in scope.
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MR. LOVEJOY: And you would not include in
contingency dollars something that you «call
extraordinary waste disposal cost, would you?

WITNESS LAGUARDIA: That is correct.

MR. LOVEJOY: In accordance with your
practice, a cost like that would be something you
would address in a periodic update process, right?

WITNESS LAGUARDIA: Yes.

MR. LOVEJOY: Okay. If there were some
change in regulations that called upon you to adopt
new and different waste preparation practices, that
would be an extraordinary cost, which would be
reviewed during the periodic update.

WITNESS LAGUARDIA: I would probably
review that on a case-by-case basis to determine
whether there was a significant impact. If it was
truly extraordinary, a doubling in the waste disposal
cost, that would certainly trigger a reason for
relooking at the scope of the estimate.

| But, if it were within the short --
because of some simple change.in.procedure that didn’t
impact the cost significantly, we wouldn’t bother with
changing the base estimate.

MR. LOVEJOY: Okay. Just assume I'm

talking about dollars that are worth talking about.
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So, in the estimate stage, in your view, you review
the cost estimate for the whole project and then you
take a look at inflationary changes, changes in
technology or methodology that you have to use on the
project, regulatory changes.

And you treat them in the periodi; update
of overall cost of the project, right?

WITNESS LAGUARDIA: That is correct.

MR. LOVEJOY: And you could, in that
phase, deal with issues that go outside of the scope
of the contingency, right?

WITNESS LAGUARDIA: Yes.

MR. LOVEJOY: And you could change the
scope of the work and change the cost of the work,
right?

WITNESS LAGUARDIA: Yes.

MR. LOVEJOY: You can change the cost
estimate for the project.

WITNESS LAGUARDIA: Yes.

WITNESS KRICH: Based on the periodic
update. I'm trying to follow your questions.

MR. LOVEJOY: ©Now, you’ve said that you
think a 25 percent value would be an appropriate
contingency amount in this instance, right?

WITNESS LAGUARDIA: Yes.
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MR. LOVEJOY: And you say you’'re familiar
with transportation and disposal but you’re not quite
familiar so much with deconversion, right?

WITNESS LAGUARDIA: In terms of the
process, I'm not that familiar with the process. But,
in terms of the process repreéenting the dismantling
of pumps and valves, and tanks, and heat exchangers,
it’s the same type of material that we deal with in
nuclear power plants and in many cases fossil power
plants because we do dismantling estimates for fossil
plants as well.

It is not that much different from our
perspective for the dismantling cost estimate.

MR. LOVEJOY: So, what you’re saying is
that the 25 percent is adequate to cover industrial
accidents or mechanical failures occurring in the
process of constructing and operating a deconversion
plant, right?

WITNESS LAGUARDIA: Dismantling.

MR. LOVEJOY: And dismantling it as well,
yes. So, 1is your testimony with respect to
dismantling but not the constructing and operating?

WITNESS LAGUARDIA: That is correct.

MR. LOVEJOY: Okay. So --

WITNESS KRICH: I think, Mr. Lovejoy, I‘d
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have to add something to that. Mr. Lovejoy is here to
-- I'm sorry?

MR. LOVEJOY: Go ahead.

WITNESS KRICH: Thank you. Mr. Lovejoy is
here to be a witness about the appropriateness of the
contingency f;ctor and not on the particular issues
that it’s applied to.

I'm the one who is on the hook for those
questions.

MR. LOVEJOY: Okay.

WITNESS KRICH: So he’s here simply to
talk about or to bring his expertise to bear on
whether or not we applied an appropriate contingency
factor.

(Pause.)

MR. LOVEJOY: And, Mr. LaGuardia, it’s
your testimony that 25 percent is adequate to cover
increased costs arising from industrial accidents or
mechanical failures in connection with transportation.
That’s a part of this project.

WITNESS LAGUARDIA: Yes, the contingency
associated with that.

MR. LOVEJOY: And you’re saying that 25

_percent is adequate to cover industrial accidents and

mechanical failures. occurring in the course of
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carrying out disposal as is planned by LES, right?
WITNESS LAGUARDIA: Yes.
MR. LOVEJOY: But you for yourself have
not looked into the underlying estimates that LES has

made for deconversion or disposal or transportation,

right?

WITNESS LAGUARDIA: That is correct.

MR. LOVEJOY: So -~

WITNESS LAGUARDIA: That’s Mr. Krich’s
role.

MR. LOVEJOY: So, you have not examined
the underlying estimates in any detail?

WITNESS LAGUARDIA: No, I have not.

MR. LOVEJOY: Okay. You'’re assuming that
LES has appropriately described the scope of work and
the cost factors that apply to that work in the
underlying estimates?

WITNESS LAGUARDIA: Yes.

MR. LOVEJOY: And you’re assuming that
they were accurately prepared?

WITNESS LAGUARDIA: Yes.

MR. LOVEJOY: You’re assuming that the
depleted uranium is considered a low level waste and
can be disposed of in a facility like Envirocare, is
that right?
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WITNESS KRICH: That’s not Mr. LaGuardia’s
-- that was not what we asked Mr. LaGuardia to
consider. That's really my role.

MR. LOVEJOY: Well, I'm asking you if --

WITNESS KRICH: You‘re asking Mr.
LaGuardia? Mr. LaGuardia was brought in because of
his expertise and because he has been doing this for
so many years in the industry, to be an expert on
commenting on our application of the 25 percent
contingency factor, not to make a decision as to
whether this material is class A waste or not.

MR. LOVEJOY: Well, so I don‘t think it’s
inconsistent with that statement, Mr. Krich, to ask
Mr. LaGuardia if in fact he isn’t assuming rather than
making a judgment, assuming that the depleted uranium
is low level waste and can be disposed of at the
facility such as Envirocare.

WITNESS KRICH: The information that I
provided Mr. LaGuardia to work with was that we would
be -- we were going to be -- for decommissioning or
the treating of depleted uranium byproduct that would
be involved with deconversion, transportation, and
disposal.

We didn’t ask Mr. LaGuardia about whether

the classification was appropriate or not. He looked
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at the steps involved in those actions and made his
determination.

MR. LOVEJOY: May I get an answer from the
witness?

CHAIR BOLLWERK: Well, I think the
appropriate thing here is to ask Mr. LaGuardia what
assumptions he was given, which I think is where you
were going, but maybe wording the question in a
slightly different way.

MR. LOVEJOY: I'm trying to move it along
by specifying assumptions.

CHAIR BOLLWERK: Right.

MR. LOVEJOY: And finding out if that’s
underlying his testimony.

CHAIR BOLLWERK: Basically all he’s asking
is what assumptions you were given to work with, what
you were told in terms of if you were told anything
about the waste and how it was supposed to be
classified.

WITNESS LAGUARDIA: I was told -- I was
asked to testify to the 1level of contingency
appropriate for deconversion, transportation, and
disposal with the input that the waste would be
converted to a form but be suitable for disposal in a

landfill, in a low level radioactive waste landfill.
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Did I say landfill? Disposal site,
forgive me.

MR. LOVEJOY: So you were told to assume
that it could be disposed of at a low level
radioactive waste disposal site like Envirocare?

WITNESS LAGUARDIA: Yes.

MR. LOVEJOY: Okay. But you’re not here
to testify about whether that’s 1legal or the
performance of that kind of disposal, right?

WITNESS LAGUARDIA: That is correct.

MR. LOVEJOY: Okay. You didn’t try to
verify any of the assumptions LES has made in coming
to its own estimate of the cost of disposal?

WITNESS LAGUARDIA: That is correct.

MR. LOVEJOY: Okay. And, looking at the
deconversion aspect, you're assuming that LES has
received a cost estimate originally from some
Europeans and that has been converted into dollars and
some other changes made for application in the United
States and that future estimates or escalations; or
inflation effects will be based on 2004 dollars, is
that right?

WITNESS LAGUARDIA: That is correct.

MR. LOVEJOY: Okay. You haven’t checked

to see whether that’s true?
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WITNESS LAGUARDIA: I took that as the
input to my work, my request for my services.

WITNESS KRICH: Could you repeat the
question, Mr. Lovejoy? Because I'm not sure of what
you’re implying.

MR. LOVEJOY: I'm not sure I can do it
verbatim. There was something --

WITNESS KRICH: Give it your best shot.

MR. LOVEJOY: You're assuming that LES has
received an estimate from some Europeans and that that
has been converted into dollars and some changes made
to apply it to the United States and t all future
estimates or escalations, or inflation effects will be
based on the 2004 dollar.

WITNESS KRICH: Okay, thank you.

MR. LOVEJOY: And, Mr. LaGuardia, you’'re
satisfied that the dollar amount of the contingency
allowance, the contingency percentage that you’re
talking about is sufficient?

WITNESS LAGUARDIA: | A 25 percent
contingency allowance is sufficient, yes.

MR. LOVEJOY: Okay. Do you know what the
25 percent of the total decommissioning cost estimate
is in this case?

WITNESS LAGUARDIA: I don’t have that
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number on the top of my head, no.

WITNESS KRICH: It‘s the 188 million
dollars.

MR. LOVEJOY: Mr. LaGuardia, are you
saying that that’s sufficient?

WITNESS KRICH: He said 25 percent was
sufficient.

CHAIR BOLLWERK: I think we need to let
counsel deal with the witness to whom he’s directing
the question for the most part.

MR. LOVEJOY: Right.

CHAIR BOLLWERK: I understand, Mr. Krich,
that you want to make sure that the testimony is
accurate. But it’s really up to counsel to object if
he has a problem with the way the question is framed
or the answer is outside the scope of whatever it
might be.

So, let’s let LES counsel, Mr. Curtiss do
his job, and you should be a witness.

WITNESS KRICH: All right.

MR. CURTISS: Thank you, Your Honor.

MR. LOVEJOY: So, Mr. LaGuardia, your view
is that if there’s a determination at some point that
the depleted uranium in question here actually is not

-- well, for example, is not class A low level waste
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or is not amendable to disposal at a site 1like
Envirocare, that would have to be addressed outside
the contingency sphere, is that right?

WITNESS LAGUARDIA: The base estimate
would have would have to be readdressed based on
whatever new information were necessary. And then a
25 percent contingency on my opinion would still
apply.

JUDGE ABRAMSON: To the new number?

WITNESS LAGUARDIA: To the new numbers,
yes. Thank you.

MR. LOVEJOY: And, when you say 25 percent
would apply to the new number, you would need to
either assume or look closely at the new number to
make sure you were satisfied with the new number as an
estimate for the project cost, right?

WITNESS LAGUARDIA: No, for the nature of
the work thét is involved here from transportation,
deconversion, and disposal, those activities do not
invélve any complex operations that would trigger a
different contingency than 25 percent.

So, if they changed a specific methodology
for disposal, that would be costed out, and I would
still apply the same 25 percent contingency to the

total new base cost.
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MR. LOVEJOY: Well, let’s just kind of
assume for the moment that the methods of disposal had
to be changed and it was some new method which was not
quite as simple, as you used the term, as near surface
disposal in trenches.

MR. CURTISS: Let me raise“an objection
here if the purpose of the questioning is to ask the
witness to testify on contingency factor to comment
about the underlying plausibility of the steps or
whether there is a basis, a reasonable basis for the
underlying cost estimate.

We spent three or four days establishing
that, or litigating that, I should say. And I think
he has made clear that he is not here to testify about
the underlying cost estimate but is assuming it’s
reasonable.

Nor is he here to testify about the
underlying plausibility of the steps, assuming it’s
plausible. He’s here to talk about, on that basis,
whether the contingency factor of 25 percent is
appropriate.

And so, these questions that are going to
whether this witness has any view about the basis for
the cost estimate or the plausibility of the strategy

is what the other panels have testified about.
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We can take that as a given, although I
know the counsel disagrees with that, and get on to
the adequacy of the 25 percent contingency.

MR. LOVEJOY: I’'m just asking an expert to
change an assumption.

MR. CURTISé: Well, he’'s asking a
hypothetical question that assumes something different
than is LES’ case, which is they have a plausible
strategy and a reasonable cost estimate.

CHAIR BOLLWERK: Well, I would say that
their position has been that maybe a different
strategy needs to be followed in the context. And, if
he wants to change that assumption, change the
assumption and we’ll see what the answer is.

And if he can’t answer, he can’t answer.
He may not have a basis for saying anything about it.

MR. LOVEJOY: May I try again?

CHAIR BOLLWERK: Sure.

MR. LOVEJOY: So, Mr. LaGuardia, if
information came to you that the method of disposal
outlined in LES’ current plans involving near surface
disposal of depleted uranium was not going to work and
that instead a method of disposal involving what I
would call geologic disposal or repository disposal

was going to be necessary, and you wished to apply a
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contingency factor to that activity, would you not
need to take a close look at the cost estimate for
that activity and satisfy yourself that it was valid
and satisfy your usual correct before assigning a
contingency value to that cost estimate?

. WITNESS LAGUARDIA: I would certainly be
interested to find out what processing was necessary
to dispose of the waste in a geological repository to
see what physical activities had to be performed and
how they would differ shallow land burial.

My experience is that, if this waste were
put in 55 gallon drums and placed in a repository, the
handling would not be very much different except to
have to use an elevator system to get it down into the
disposal site as they do in Sweden -- I’'ve visited
that facility -- as opposed to being off-locaded from
a truck into a shallow land disposal site.

The level of difficulty is not that much
different. The opportunities for problems to be
created are not that much different. I would still
most likely recommend a 25 percent contingency for
that activity. 1It’s not a difficult process. -

MR. LOVEJOY: Is the process of
identifying a site, obt:aining regulatory approval, and
consf:ruéting a geologic repository something you would
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call simple?

JUDGE ABRAMSON: I don’t think that’s
where he is supposed to be going here, Mr. Lovejoy.
The premise for him is there’s a process identified
and it’s where they want to go, what a contingency
does he apply, not what uncertainties are there in
getting that process to be an acceptable process.

WITNESS LAGUARDIA: Thank you, Your Honor.

MR. LOVEJOY: So, in talking about a
repository, you‘re talking about an existing
repository and just bringing more drums. That’s how
you picture it?

WITNESS LAGUARDIA: Any cost associated
with a repository of the nature you’re discussing
would be dealt with in the base cost estimate.
Physical activities to deposit the waste in the
repository would not be a difficult complex operation.

And the same 25 percent contingency would
be adequate to cover both instances, either instance.

MR. LOVEJOY: But you’re not saying it
would be enough to cover the acfivities starting with
building a new repository, are you?

WITNESS LAGUARDIA: It would only deal
with the disposal activities of placing the waste from

the transport vehicle into the repository final
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setting.

MR. LOVEJOY: Okay. I'm not sure I
covered this. But, I think the implication was that
the cost of this new disposal activity would be
addressed in an update or re-negotiation, right?

WITNESS LAGUARDIA: That’s what I
testified to, yes.

MR. LOVEJOY: I looked at your resume and
I noticed ~- and correct me if I’'’m wrong -- but, have
you spent your entire career in the private sector?

WITNESS LAGUARDIA: As opposed to the
Government sector?

MR. LOVEJOY: Yes.

WITNESS LAGUARDIA: Yes, in the private
sector.

MR. LOVEJOY: So you’ve never stood in the
shoes of a public regulator with the responsibility to
make sure that cleanup takes place even if the owner
of a project is bankrupt?

WITNESS LAGUARDIA: No. I have been a
contractor where I‘ve had to bid projects on a fixed
price and make sure I deliver. That has the same
pressure, I assure you.

MR. LOVEJOY: You have to make sure --

WITNESS LAGUARDIA: I've lost enough
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night’s sleep about that issue.

MR. LOVEJOY: You have to make sure the
numbers are right the first time, don’t you?

WITNESS LAGUARDIA: Yes.

MR. LOVEJOY: And are you aware that,
under the principals applicable to decommissioning
cost estimates for the NRC, one of the assumptions to
make is that decommissioning work is to be performed
by a third party contractor rather than the owner?

JUDGE ABRAMSON: What’s the relevance of
this to the contingency?

MR. LOVEJOY: I think it’s something that
was suggested by the witness’ answer to the previous
gquestion. If you let me take it a couple more steps
I think it will be apparent.

JUDGE ABRAMSON: You can answer the
gquestion, I‘m sorry.

WITNESS LAGUARDIA: Okay.

MR. LOVEJOY: Do you want to repeat the
question, Mr. Lovejoy?

WITNESS LAGUARDIA: Would you repeat the
question?

MR. LOVEJOY: Let me ask this question.
Well, first, are you aware that, under the guidance

applicable to development of decommissioning cost

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

3122
estimates, one of the matters to be considered in
arriving at a cost estimate is the decommissioning may
need to be carried out by a third party contractor
other than the owner?

WITNESS LAGUARDIA: I don’t see the
connection to my testimony related to contingency, I'm
sorry.

MR. LOVEJOY: But you didn’t know that or
you did know that?

WITNESS LAGUARDIA: I understand that that
may be a requirement.

MR. LOVEJOY: Okay. Well, do you
understand that there'’s a requirement that
decommissioning funding be available in the event the
owner is bankrupt or otherwise unavailable so that
decommissioning can be carried out, even in that case?

WITNESS LAGUARDIA: In general, vyes.
That’s the case no matter whether it’s any type of
facility.

MR. LOVEJOY: Okay. But, if LES does fail
and a third party has to carry out decommissioning,
there’s only going to be the source.of funds provided
by the decommissioning financial assurance, right?

WITNESS LAGUARDIA: Again, this is not my

area of testimony in this proceeding.
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MR. LOVEJOY: Okay. But, if LES goes
bankrupt -- could we repeat the hypothetical -- and
the decommissioning funding financial assurance needs
to be used as the source of money to carry out
decommissioning, there’s no periodic update to do, is
there?

WITNESS LAGUARDIA: Again, this is not
part of my testimony in this proceeding.

MR. LOVEJOY: So you’'re assuming in your
testimony that there’s always a chance to carry out a
periodic update and change the cost estimate, right?

WITNESS LAGUARDIA: Yes, that is the plan.

MR. LOVEJOY: And the periodic update
involves negotiations with LES, right?

WITNESS LAGUARDIA: No, it’'s not a
negotiation. I’'m not sure I understand your question.
Who would be negotiating with les?

MR. LOVEJOY: Well, doesn’t the periodic
update of the cost estimate involve LES in that
process? |

WITNESS LAGUARDIA: It’s my understanding
LES would be responsible to develop the periodic
update.

MR. LOVEJOY: And, upon the periodic

update, the decommissioning financial assurance, the
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amount might change?

WITNESS LAGUARDIA: Yes.

MR. LOVEJOY: And, if LES is no longer
there,.you can’t do that process, right?

WITNESS LAGUARDIA: LES would still be
responsible for coming up with the estimate and have
to present that to the NRC.

MR. LOVEJOY: And, if LES were bankrupt,
would that matter to the process?

JUDGE ABRAMSON: Can we cut to the quick
here? I understand the point you’re tying to make.
And if you’d like to just make it, then we can move
on.

You don’t need to make it by examining Mr.
LaGuardia who’s here to talk about contingency. If
your point relates to the contingency and the
interplay between contingency and bankruptcy and
periodic update, 1lets’ make the -- let’s play the
issue there and get on with it.

| CHAIR BOLLWERK: The only thing I‘'d say,
I mean, even when they go bankrupt, it’s not 1like
they’re not there. They’re there. There’s maybe a
question if you’d have the baﬁkruptcy court that’s
interposed themselves and have to deal with it through

the bankruptcy court. I mean, I think that’s solved.
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MR. LOVEJOY: But it does tend to make
money a little harder to get.

CHAIR BOLLWERK: I’'m not disputing that.
But it‘’s not like they’re not around.

MR. CURTISS: If the witness is -- if the
question is challenging the underlying purposé.of
financial assurance, which is to account for a
situation to provide for the decommissioning in the

event that the company is not available to do it,

"that’s a different issue than has been alleged in this

-- than is the subject of this panel.

I think it’s been clear that he’s here to
testify on the contingency factor, not on the
underlying purpose and rationale of why we have
financial assurance.

MR. LOVEJOQOY: Okay. That’s all I have.

CHAIR BOLLWERK: All right. No other
cross examination then for either of these two
gentlemen on this point?

MR. LOVEJOY: No.

CHAIR BOLLWERK: Staff?

MS. CLARK: No questions.

CHAIR BOLLWERK: Mr. Curtiss, do you have
any?

MR. CURTISS: No redirect.

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
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(202) 2344433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com
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CHAIR BOLLWERK: All right. If there’s
nothing else then, gentlemen, thank you very much for
your effort. We thank you for appearing before the
Board and for providing testimony.

MS. CLARK: Could we have a five minute
break before we begin with the Sta%f panel?

CHAIR BOLLWERK: Yes, how about five
minutes?

MS. CLARK: Okay.

(Whereupon, the above-entitled matter

went off the record at 3:35 p.m. and

went back on the record at 3:40 p.m.)

CHAIR BOLLWERK: I think we’re ready now
for the Staff panel on the contingency factor. Staff
Counsel?
Whereupon,

TIM JOHNSON
JENNIFER MAYER
CRAIG DEAN

were recalled as witnesses by Counsel for the Staff
and, having been previously duly sworn, assumed the
witness stand, were examined and testified as follows.

MS. CLARK: I do have before you a
document entitled NRC Staff testimony regarding the

contingency factor used by LES in the decommissioning
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cost estimate.

CHAIR BOLLWERK: You do. And you’‘re also
all under oath. You all are familiar faces, so we’re
not going to swear anybody in. Why don’t you identify
yourselves just, for the record, for the court
reporter? .

WITNESS MAYER: Jennifer Mayer.

WITNESS JOHNSON: Tim Johnson.

WITNESS DEAN: Craig Dean.

CHAIR BOLLWERK: There we go.

MS. CLARK: Did you prepare this testimony
for submission in this proceeding?

WITNESS MAYER: Yes,

WITNESS DEAN: Yes.

WITNESS JOHNSON: Yes.

MS. CLARK: Do you have any corrections or
revisions to make at this time?

WITNESS MAYER: No.

WITNESS DEAN: No.

WITNESS JOHNSON: No.

MS. CLARK: Do you adopt this written
testimony as your sworn testimony in this proceeding?

WITNESS MAYER: Yes.

WITNESS DEAN: Yes.

WITNESS JOHNSON: Yes.
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MS. CLARK: I would now like to move to
have this testimony admitted into the record of this
proceeding.

JUDGE ABRAMSON: Direct and rebuttal?

CHAIR BOLLWERK: Both the direct and the
rebutéal?

MS. CLARK: Just the direct.

CHAIR BOLLWERK: Just the direct? All
right. We’ll do the direct first then. There'’s been
a request made that the NRC Staff testimony regarding
contingency be adopted into the <record. Any
objections?

(No verbal response.)

CHAIR BOLLWERK: All right. Hearing none,
then the NRC Staff testimony regarding contingency
factors used by LES for its decommissioning estimate
is adopted into the record as if read.

(Whereupon, the prefiled direct testimony
of Craig Dean, Jennifer Mayer, and Tim Johnson was

bound into the record as if having been read.) **
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September 15, 2005

UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

In the Matter of
LOUISIANA ENERGY SERVICES, L.P. Docket No. 70-3103

(National Enrichment Facility) ASLBP No. 04-826-01-ML

NRC STAFF TESTIMONY REGARDING THE CONTINGENCY
FACTOR USED BY LES IN THE DECOMMISSIONING COST ESTIMATE

Q.1. Please state your name, occupation and by whom you are employed.

Ad. (TJ) Timothy C. Johnson. | am the U.S. Nuclear Regulatory Commission
(NRC) Project Manager overseeing the licensing of the proposed Louisiana Energy
Services, L.P. (LES) uranium enrichment facility near Eunice, New Mexico. | have been
the PM for the project since its inception in January of 2002, when LES initiated
discussions with NRC for the project. A statement of my professional qualifications is
attached hereto.

Al (JM) Jennifer Mayer. | am employed as a consultant by ICF Consulting. 1 am

providing this testimony under a technical assistance contract with the NRC.

A statement of my professional qualifications is attached hereto.

A1, (CD) Craig Dean. | am employed by ICF Consulting. | am providing this
testimony under a technical assistancé contract with.the NRC. A statement of my
professional qualifications is attached hereto.

Q.2. Please describe your current job resp.ohsibilities in conhection with the
NRC Staff's} review of the application by LES to construct and operate a uranium

enrichment facility in Lea County, New Mexico, to be known as the National Enrichment



Facility (NEF).
A2. (TJ) As Project Manager, my current job responsibilities include coordinating
the review of the application for construction and operation of the proposed uranium
enrichment facility submitted by LES and the preparation of NUREG-1827, “Safety
Evaluation Report, for the Nat_ional Enrichment Facility in Lea County, New Mexico”,
June 2005, (SER) that documents the safety review prepared by NRC Staff including
the portion relevant to this proceeding, Chapter 10 (“Decommissioning”), attached as
Staff Exhibit 37. In the review of the application, 1 focused particularly on the
decommissioning funding and waste management aspects of the proposed facility.
A2. (M) 1 have assisted the NRC Staff in evaluating the prdposed
decommissioning funding plan for the NEF and was the principal author of the
decommissioning cost sections of Chapter 10 of the SER.
A2. (CD) 1 am the manager responsible for the technical support provided by
ICF Consulting to NRC in evaluating the financial assurance provisions in LES’s
decommissioning funding plan. In that capacity, | was the principal evaluator of the
financial assurance instruments and the assessment of the adequacy of the contingency
. /fact{::r.

:,-"! Q.3. What is the purpose of your testimony?

A3. ‘ / (TJ, JM, CD) The purpose of our joint testimony is to provide the NRC Staff's

vnews concerning the admitted contentions regarding the contingency factor used by

LES in estimating the cost of decommissioning. The specific Contention we address

here is EC-5/TC-2.

Q4.  Are you familiar with Contention EG-5/TC-2?

Ad. (TJ, JM, CD) Yes. Contention EC-5/TC-2, as relevant, states:

Louisiana Energy Services, L.P., (LES) has presented estimates of the
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costs of decommissioning and funding plan as required by 42 U.S.C.

2243 and 10 C.F.R. 30.35, 40.36, and 70.25 to be included in a license

application. See Safety Analysis Report 10.0 through 10.3; ER 4.13.1.

Petitioners specifically contest the sufficiency of such presentations as

based on (1) a contingency factor that is too low . . .
Q.5. Please explain what is meant by a “contingency factor.”
AS. (TJ, JM, CD) A contingency factor is a specified percentage which is added to
the sum of decommissioning costs.
Q.6. Has LES included a contingency factor in its decommissioning cost estimate?
AB. (TJ, JM, CD) Yes. LES has added an additional 25% as a contingency factor
to the overall cost of decommissioning, in the amount of $188,318,000.
Q7. What is the purpose of using a coniingency factor?
A7. (TJ, JM, CD) The purpose of the contingency factor is to ensuré that the cost
estimate is large enough to provide reasonable assurance that funds will be available to
pay for any unforeseen circumstances that could increase the decommissioning costs.
Q.8. What about costs that can be foreseen but are not known for certain?
AB8. (TJ, JM, CD) Those costs are expected to be included and accounted for in the
decommissioning cost estimate. The Staff recognizes that some costs cannot be

predicted with certainty but nevertheless can be expected. In these cases, applicants

such as LES must account for them in their cost estimate, using the best available

documentation.
Q.9. What if those costs change over time?
A.9. (TJ, JM, CD) As circumstances change and developments occur licensees

must account for those changes in the periodic updates to their decommissioning

funding plan. If these changes cause the funding estimate to increase, licensees must

adjust the funding put aside for decommissioning to account for the increase. In this

way, licensees must account for changes that impact the cost of decommissioning over
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the life of the facility. In the case of LES, these updates will be made on a yearly basis
for tails disposition costs and at least every three years for facility decommissioning.
Q.10. Assuming that LES becomes a licensee and some circumstance occurs which
will increase the cost decommissioning, can LES choose to keep its funding level the
same on the premise that the increase is accounted for by the contingency factor?
A10. (TJ, JM, CD) No. LES would be required by 10 C.F.R. 10 C.F.R. §§ 70.25(e),
30.35(e) and 40.36(d) and license condition to revise its decommissioning cost estimate
and to increase the amount of the decommissioning fund to cover the increased cost.
Once a cost or increase in cost is foreseeable, LES must account for the cost and fund
it.
Q.11.  Is there any NRC guidénce on the appropriate value of the contingency factor
to be used for this purpose?
A1, (TJ, JM, CD) Yes, NUREG-1757, NMSS Decommissioning Standard Review
Plan, Appendix A, Section A.3.1.2.3, “Contingency Factor,” LES Exhibit 82, states the
following:

“[T]he cost estimate should apply a contingency factor of 25 percent to
the sum of all estimated decommissioning costs. The 25 percent
contingency factor provides reasonable assurance for unforeseen

circumstances that could increase decommissioning costs, and should

not be reduced or eliminated just because foreseeable costs are low.”

(italics in original)
Q.12. How did you determine whether the contingency factor used by LES was
appropriate?
A.12.  (TJ,JM, CD) First, | determined that the contingency factor met the
requirements of NRC guidance in NUREG-1757. Second, | compared the contingency
factor of 25 percent to contingency factors used in NUREG/CR-6477, Revised Analyses

of Decommissioning Reference Non-Fuel-Cycle Facilities (July 1998) attached as Staff
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Exhibit 38. NUREG/CR-6477 uses a contingency factor of 25 percent for a variety of
facilities that are similar to the proposed LES facility. Third, I concluded that the
decommissioning activities to be performed were relatively simple and straightforward,
and therefore extremely unlikely to result in unforeseen costs so large that a 25 percent
contingency would not be sufficient.

Q.13. Does this conclude your testimony?

A13. (TJ,JM, CD) Yes.
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Professional Qualifications

| am currently the Licensing Project Manager of the Louisiana Energy Services (LES) uranium
enrichment plant project in the Gas Centrifuge Facility Licensing Section, Special Projects
Branch, Division of Fuel Cycle Safety and Safeguards, Office of Nuclear Material Safety and

- Sateguards, U.S. Nuclear Regulatory Commission.

I received a Bachelor of Science degree in Mechanical Engineering from Worcester Polytechnic
Institute in Worcester, Massachusetts, in 1971 and a Master of Science degree in Nuclear-
Engineering from Ohio State University, in Columbus, Ohio, in 1973.

Courses | have taken that are pertinent to my present discipline are in the areas of advanced
mathematics, engineering design, mass and heat transport, thermodynamics, reactor theory,
nuclear physics, nuclear power plant engineering, and health physics. | was elected to
membership in Pi Mu Epsilon, the mathematics honorary society.

From January 1973 to August 1977, | was employed by Stone & Webster Engineering
Corporation in Boston, Massachusetis. As the offgas and ventilation filter system specialist, |
was responsible for the technical adequacy of offgas and ventilation filter systems for
pressurized water reactor, boiling water reactor, high temperature gas cooled reactor, and liquid
metal fast breeder reactor projects. My responsibilities included ensuring that equipment met
both applicable regulatory and equipment code requirements. | prepared master specifications
for offgas and ventilation filter systems for use by project staff. | reviewed project specifications
and performed technical reviews of vendor proposals. | also reviewed vendor procedures for
qualification and testing of offgas and ventilation system components.

Since September 1977, | have been employed by the U.S. Nuclear Regulatory Commission in
the areas of radioactive waste management, decommissioning, and fuel cycle facility licensing.

From September 1977 to Aptil 1984, | had lead responsibility for the waste form performance
aspects of low-level radioactive wastes to include radwaste processing, solidification, high
integrity containers, and volume reduction systems. In this capacity, | developed programs for
analyzing, evaluating, coordinating, and recommending licensing actions related to the waste
form and waste classification areas of 10 CFR Part 61. These responsibilities have specifically
included coordinating the development of the waste form and waste classification requirements
and preparing the appropriate sections for: (1) the low-level waste management regulation,

10 CFR Part 61; (2) the draft and final environmental impact statements that support 10 CFR
Part 61; and (3) the technical positions on waste form and waste classification that provide
guidance to waste generators for complying with the 10 CFR Part 61 requirements. | also
acted as lead for an intra-agency task group for implementation for the 10 CFR Part 61
requirements at nuclear power plants.



TIMOTHY C. JOHNSON
2.

During this time, | also participated on a Task Force responsible for Three Mile Island Unit 2
(TMI-2) waste disposal issue resolution to include the evaluation of EPICOR-II, Submerged
Demineralizer System, and decontamination solution wastes. | also prepared and coordinated
waste disposal section for the TMI-2 Programmatic Environmental Impact Statement. For other
nuclear power facilities, | prepared and coordinated waste disposal sections for the Dresden
Unit 1 Decontamination and the Turkey Point Steam Generator Replacement Environmental
Impact Statements.

As Project Officer, | coordinated with contractors and managed the following technical
assistance studies:

Alternative Methods for the Disposal of Low-Level Waste;

Chemical Toxicity of Low-Level Waste;

Volume Reduction Techniques for Low-Level Wastes;

TMI Resin Solidification Test Program; and

Assay of Long-Lived Radionuclides in Low-Level Waste from Power Reactors.

mhops

From April 1984 to April 1987, | was Section Leader of the Materials Engineering Section in the
Division of Waste Management. In this capacity, | supervised a section that performed
technical and engineering evaluations of low-level and high-level radioactive waste packages.
This included planning and executing section programs, providing technical direction and
integration of materials concerns into NRC low-level and high-level waste licensing activities,
and supervising the management of technical assistance programs.

In the low-level waste area, my responsibilities included planning and supervising: (1) the
reviews of topical reports on solidification agents, high integrity containers, and waste
classification computer codes; and (2) the reviews of licensee specific requests for packaging
unique waste materials.

In the high-level waste area, my responsibilities included planning and supervising: (1) the
reviews of DOE waste package programs; (2) the reviews of draft and final Repository Site
Environmental Assessments in the materials and waste package areas; (3) the direct

interactions with DOE in formal waste package and waste glass program meetings; (4) the
development of five-year plans for waste package activities; (5) the development of a capability
to review the DOE Site Characterization Plans; and (6) the development of technical positions
in the areas of waste package reliability and extrapolation of test data to long time frames.

From April 1987 to May 1992, | was Section Leader of the Special Projects Section in the
Division of Waste Management. In this capacity, | supervised a section responsible for mixed
wastes, decommissioning of materials licensee facilities and power reactors, financial
assurance for decommissioning materials licensees and low-level waste disposal facilities,
greater than Class C wastes, low-level waste disposal site quality assurance, and the low-level
waste data base.
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In these areas, the Special Projects Section issued three joint NRC/U.S. Environmental
Protection Agency guidance documents on mixed wastes, a Standard Review Plan and a
Standard Format and Content Guide on financial assurance mechanisms for materials licensee
decommissioning , and a guidance document on quality assurance for low-level waste disposal
facilities. The section was also responsible for coordinating the storage and disposal of greater
than Class C wastes with DOE, reviewing decommissioning plans for the Pathfinder,
Shoreham, Rancho Seco, and Fort St. Vrain nuclear power facilities, and developing a financial
assurance program for materials licensees.

From May 1992 to November 1999, | was Section Chief of decommissioning sections in the
Division of Waste Management responsible for developing and executing the Site
Decommissioning Management Plan (SDMP), an agency effort to ensure that 17
decommissioning policy issues were resolved and over 40 non-routine decommissioning sites
would be properly decommissioned. During this time, | acted as Project Manager for the
decommissioning of the Chemetron site in Cleveland, Ohio, a controversial contaminated site
located in a residential neighborhood. The site was remediated and the license terminated in
1998.

From November 1999 to the present, | was a Senior Mechanical Systems Engineer in the
Division of Fuel Cycle Safety and Safeguards. In this position, | acted as deputy project
manager for the Mixed Oxide Fuel Fabrication Facility licensing and project manager for the
licensing of gas centrifuge uranium enrichment facilities. 1 am currently Project Manager for the
Louisiana Energy Services gas centrifuge enrichment plant.

At the NRC, 1 have participated as the NRC and Division of Waste Management representative
on the following industry, government, and international committees:

American Nuclear Society Subcommittee 16.1, Leach Testing Standard;

American Nuclear Society Subcommittee 40.35, Volume Reduction Systems Standard;
American National Standards Institute Subcommittee N14.9.2, Packaging for
Transportation Standard;

American Society of Mechanical Engineers Radwaste Committee;

American Society for Testing and Materials Subcommittee C26.07, Waste Management
Committee;

International Atomic Energy Agency Committee to prepare a Code of Practice for
Low-Level Waste Management at Nuclear Power Plants;

International Atomic Energy Agency Committee to prepare a document “National
Policies and Regulations for Decommissioning Nuclear Facilities;”

Interagency Review Board for the Chemical Waste Incinerator Ship Program;
Interagency Review Group for Disposal of Low-Level Wastes at Sea;

0.  American Society of Mechanical Engineers Mixed Waste Committee.

WP

o
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| also served as a member of the Nuclear Engineering Program Advisory Board at Worcester
Polytechnic Institute.
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am a member of the following professional societies:
American Nuclear Society
American Society of Mechanical Engineers

American Society for Testing and Materials

Publications and Presentations

T.C. Johnson, M.J. Bell, “Volume Reduction of Low-Level Wastes,” Ninth Biennial Conference
of Reactor Operating Experience, Arlington, Texas, August 1979.

T.C. Johnson, P.H. Lohaus, R.D. Smith, “10 CFR 61 Waste Form Requirements,” Atomic
Industrial Forum Conference on NEPA and Nuclear Regulation, Washington, DC, October
1981.

T.C. Johnson, P.H. Lohaus, R.D. Smith, “10 CFR Part 61 Waste Classification Requirements,”
Electric Power Research Institute Radwaste Workshop, Charlotte, NC, October 1981.

T.C. Johnson, P.H. Lohaus, R.D. Smith, “10 CFR Part 61 Requirements,” American Society of
Mechanical Engineers/Electric Power Research Institute Radwaste Workshop, Augusta, GA,
February 1982. :

T.C. Johnson, H. Lowenberg, “Classification of TMI Wastes,” Waste Management ‘82, Tucson,
AZ, March 1982.

T.C. Johnson, P.H. Lohaus, R.D. Smith, “10 CFR 61 Waste Form Requirements,” American
Nuclear Society Topical Meeting on Radioactive Waste Management, Richland, WA, April
1982.

T.C. Johnson, P.H. Lohaus, G.W. Roles, “Implementation of 10 CFR 61 Part Waste

Classification and Waste Form Requirements,” Waste Management ‘83, Tucson, AZ, March
1983. : .

R.E. Browning, Et al.,"Status Report on NRC Regulation for Land Disposal of Low-Level
Radioactive Wastes and Geologic Disposal of High-Level Wastes,” International Atomic Energy
Agency Radioactive Waste Management Conference, Seattle, WA, May 1983.

P.H. Lohaus, T.C. Johnson, “NRC Approach to Dealing with Hazardous Substances in Low-
Level Radioactive Wastes,” American Nuclear Society Summer Meeting, Detroit, Ml, June
1983.

T.C. Johnson, P.H. Lohaus, G.W. Roles, “Implementation of 10 CFR 61 Part Waste
Classification and Waste Form Requirements,” ERM-Midwest Workshop, Columbus, OH, June
1983.
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T.C. Johnson, P.H. Lohaus, G.W. Roles, “Implementation of 10 CFR 61 Part Waste
Classification and Waste Form Requirements,” Electric Power Research Institute Radwaste
Workshop, Washington, DC, July 1983.

T.C. Johnson, PH Lohaus, G.W. Roles, “Implementation of 10 CFR 61 Part Waste
Classification and Waste Form Requirements,” Test, Research, and Training Reactor
Conference, Boston, MA, October 1983.

T.C. Johnson, P.H. Lohaus, G.W. Roles, “Implementation of 10 CFR 61 Part Waste
Classification and Waste Form Requirements,” Pennsylvania Low-Level Radioactive Waste
Symposium, Harrisburg, PA, October 1983.

T.C. Johnson, et al., “Economics of 10 CFR Part 61,” Waste Management ‘84, Tucson, AZ,
March 1984.

M. Tokar, et al., “NRC Licensing Requirements for High-Level Radioactive Waste Packages,
Waste Management ‘85, Tucson, AZ, March 1985.

T.C. Johnson, et al., “Current Regulatory Issues,” American Society of Mechanical
Engineers/Electric Power Research Institute Radwaste Workshop, Savannah, GA, February
1986.

T.C. Johnson, et al., “High-Level Waste Package Licensing Considerations for Extrapolating
Test Data,” Materials Research Society Symposium, Boston, MA, December 1986.

T.C. Johnson, et al., “Update on LLW Regulatory Guides and Topical Reports,” Waste
Management ‘87, Tucson, AZ, March 1987.

E.A. Wick, et al., “NRC Staff Perspective on Performance of Vitrified HLW and How It Relates
to Other Components Waste Management ‘87, Tucson, AZ, March 1987. :

T.C. Johnson, G.W., Roles, "Data Requirements for Waste Classification and Manifeéting,"
Department of Energy Low-Level Waste Management Conference, Denver, CO, August 1988.

T.C. Johnson, D.E. Martin, “Decommissioning Rule Overview,” NRC Region li| State Liaison
Meeting, Glen Eliyn, IL, September, 1988.

T.C. Johnson, D.E. Martin, “Decommissioning Rule Overview,” NRC All Agreement States
Meeting, Potomac, MD, October 1988.

T.C. Johnson, DE Martin, “NRC Perspective on Mixed Wastes,;’ California Mixed Waste
Workshop, Davis, CA, October 1988.

T.C. Johnson, “NRC Regulatory Initiatives,” DOE Low-Level Waste Management Conference,
Pittsburgh, PA, August 1989.
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T.C. Johnson, “NRC Residual Contamination Criteria,” Environmental Protection

Agency/Japanese Atomic Energy Research Institute Residual Contamination Workshop, St.
Michaels, MD, September 1989.

T.C. Johnson, G.W. Roles, “Decommissioning Waste Characteristics,” Environmental
Protection Agency/Japanese Atomic Energy Research Institute Residual Contamination
Workshop, St. Michaels, MD, September 1989.

T.C. Johnson, “Air Treatment Issues Associated with a Mixed Oxide Fuel Fabrication Facility,”
27" Nuclear Air Cleaning and Treatment Conference, Nashville, TN, September 2002.

Instructor: American Society of Mechanical Engineers Radwaste Course, 1982, 1984-1989;
NRC Transportation and Low-Level Waste Course, NRC Technical Training
Center, Chattanooga, TN, 1988, 1989.
Harvard School of Public Health Waste Disposal Course, Boston, MA, 1990,



Jennifer Mayer ICF Consulting
Senior Associate

EDUCATION
B.S., Chemical Engineering with Honors, Bucknell University, Lewisburg, Pennsylvania, 1992

EXPERIENCE OVERVIEW

Ms. Mayer is a chemical engineer with over thirteen years of experience in cost modeling and
cost-benefit analyses. She has prepared several independent cost estimates for clean up for
license termination, and reviewed a number of decommissioning funding plans. She recently
prepared the cost benefit analysis for the Generic Environmental Impact Statement for NRC's
clearance rule. She has also prepared cost models to evaluate the cost impacts of various
proposed rulemakings including changes to EPA's LDR program, the addition of several
industrial sectors to EPA's Toxic Release Inventory reporting system, and entombment of
nuclear reactors as a decommissioning alternative.

PROJECT EXPERIENCE
Review of Decommissioning Cost Estimates/Decommissioning Funding Plans

Cost Estimate Review for Fuel Enrichment Facilities, U.S. NRC, 2004-Present.

Ms. Mayer has supported NRC in review of decommissioning cost estimate, decommissioning
funding plan and the cost estimate in the GEIS for one or two proposed fuel enrichment
facilities, and has reviewed the decommissioning cost estimate and decommissioning funding
plans for a second facility. These reviews include evaluation for inclusion of required elements,
determination if individual unit costs are reasonable, and appropriate adjustment to cost
estimates to account for inflation and/or facility operational changes.

Decommissioning Cost Estimate/ Decommissioning Funding Plan Review,

U.S. NRC, 2000-Present. .

Ms. Mayer has supported NRC in review of over a dozen decommissioning cost estimates and
decommissioning funding plans under 10 CFR Parts 30, 40, 70, and 72. These reviews
included ensuring all necessary required elements were included, determining of whether
individual unit costs and total costs were reasonable, and determining if appropriate adjustment
to cost estimates to account for inflation and/or facility operational changes were included.

For each review, Ms. Mayer prepared a memorandum listing deficiencies and potential
deficiencies.

Fuel Cycle Facility Licensing Procedures Deposition Support, US NRC, 2004-Present.

Ms. Mayer attended the depositions of expert witnesses on the costs of decommissioning a fue!
cycle facility as a technical expert, and provided feedback to NRC's legal counsel. Ms. Mayer
also attended expert witness training for depositions and may be called to act as an expert
witness.
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Requests for Additional Information in Fuel Cycle Facility Licensing Procedures,

US NRC 2004-Present. '

For the licensing procedures associated with the LES fuel cycle facility, Ms. Mayer has reviewed
decommissioning cost estimates, presented potential deficiencies to NRC, and reviewed both
NRC's draft Requests for Additional Information (RAls) and the potential licensee's responses
to those RAls.

Review of PCB Commercial Storage Applications, U.S. EPA, 1998-Present.

Ms. Mayer is managing ICF Consulting's support in reviewing PCB commercial storage
applications for EPA's OPPT, 1o ensure that closure plans meet the requirements of TSCA in
order for facilities to receive operating approval from EPA. She has both conducted reviews
herself and supervises a team of reviewers. Each review includes providing a summary of
deficiencies and recommendations for additional information necessary for permit approval, as
well as verifying the closure cost estimate to determine if the costs of carrying out all of the
activities described in the closure plan are covered.

Other Cost Estimates

Independent Cost Estimate for Radioactive Contamination Cleanup, U.S. NRC, 2002,

For US NRC, Ms. Mayer reviewed existing characterization data for a contaminated site in
eastern Oklahoma, and contributed to a summary characterization document. She also
reviewed cost estimates provided by the facility, offered comment, and prepared an
independent cost estimates for cleanup of the site under an unrestricted release scenario. .

Independent Cost Estimate for Radioactive Contamination Cleanup, U.S. NRC, 2001.

For US NRC, Ms. Mayer reviewed existing characterization data and cost estimates for a
contaminated site in central Pennsylvania, provided comment, and prepared an independent
cost estimates for cleanup of the site under five different scenarios, including restricted release
and unrestricted release. This cost estimate used comparisons of contaminant levels with
derived concentration guidance levels to determine the extent of contamination that had to be
removed for buildings, groundwater, soil, and vegetation. She participated in a site visit to
better understand the conditions of almost 20 buildings and numerous areas of soil
contamination.

Screening Level Analysis of Restricted Release Site Cleanups, U.S. NRC, 2001.

For NRC, Ms. Mayer conducted a screening level analysis to model the costs of remediating

six sites to restricted release levels. She helped develop feasible release scenarios and applied
generic cost assumptions to input data provided by NRC. This work was used as the basis for
STP-04-003.
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Support for Rulemaking Planning

Entombment, U.S. NRC, 2001-2002.

Ms. Mayer conducted a cost analysis of proposed changes to the Entombment scenario of
nuclear reactor decommissioning. She calculated costs to mode! reactors decommissioning
under decontamination, safe storage, and entombment scenarios to determine if entombment
was an economically feasible alternative. For this modeling, she considered both the current
regulatory requirements and the proposed regulatory requirements.

Cost Benefit Analysis for Controlling the Disposition of Solid Materials,
U.S. NRC, 2003-Present.

Ms. Mayer prepared the cost-benefit analysis for the Draft Generic Impact Statement for
Controlling the Disposition of Solid Materials. Focusing on solid materials from light water
reactors, she is modeling the costs and benefits of allowing this material to "clear” under each
of four regulatory alternatives and 5 dose option levels. She is prepared the Regulatory
Analysis based on this cost-benefit analysis. She has modeled the incremental values and
impacts over a 50-year timeframe relative to the no action baseline by evaluating each of the
18 attributes that must be analyzed under NUREG BR/0814.

Requlatory Analysis for Fire Protection Manual Action Rule, 2004.

Ms Mayer prepared the draft Regulatory Analysis for changes to 10 CFR Part 50 dealing with .
operator manual actions. In this analysis, she examined the effect of the rule with and without
an interim enforcement policy. Her analysis also considered the effect of some licensees not
being in full compliance with existing requlations.

Requlatory Analysis of IAEA Safety Standards, U.S. NRC, 1999-2000.
Ms. Mayer evaluated the regulatory implications of NRC adoption of the IAEA ST-1 provisions

pertaining.to uranium hexafluoride (UFg) in proposed revisions to 10 CFR Part 71. Specifically,

she evaluated the ditference between the international standard referenced by 1AEA (1SO 7195)
and the national standard referenced by existing regulations (ANSI N14.1), as well as other

differences in regulatory requirements. She then estimated the amount of UF shipped, and the
cost of necessary changes in management, and the environmental costs and benefits.

Summary of Analysis of Public Comments

NRC Clearance Rule Comment Summary, 1999.

Ms Mayer assisted in summarizing comments received on the NRC Clearance rule. In
particular, she summarized comments pertaining to restricted release of materials, as an
alternative to unrestricted release.
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- Phase IV Land Disposal Restrictions, 1997.

Ms. Mayer helped manage ICF's work in summarizing over 600 comments on EPA's Phase IV
LDR rule. For this effort, she helped develop the issue outline, provided specifications for the
Lotus Notes system used in the comment summary process, and responded to technical
questions from staff reading comment letters to best categorize comments. She also helped
summarize the major issues raised by the commenters. Ms. Mayer helped prepare several
technical background documents that were used by EPA to respond 1o commenters concerns
as well as revising another technical background document to incorporate facility specific
information provided in the public comment process.

Environmental Analysis

Environmental Assessment of IAEA Safety Standards, U.S. NRC, 1999-2000. .

Ms. Mayer evaluated the environmental implications of NRC adoption of the IAEA ST-1
provisions pertaining to uranium hexafluoride (UFg) in proposed revisions to 10 CFR Part 71.
Specifically, she evaluated the difference between the international standard referenced by
IAEA (ISO 7195) and the national standard referenced by existing regulations (ANSI N14.1), as
well as other differences in regulatory requirements. She then estimated the amount of UF,
shipped, and the cost of necessary changes in management, and the environmental costs and
benefits.

Environmental Assessment of Geological and Seismological Characteristics for and Design of
Dry Cask Independent Spent Fuel Storage Installations (10 CFR Part 72).

Ms. Mayer helped evaluate the environmental implications resulting from proposed changes to
10 CFR Part 72, including changes to the design earthquake and other design requirements for
ISFSls.

Selected Company Reports

Decommissioning Cost Estimate For Safety Light Corporation Bloomsburg, PA, 2001.

Decommissioning Cost Estimate For Fansteel Inc. Muskogee, OK, 2002.

Economic Analysis for Final Rule: Revisions to the Underground Injection Control Regulations
for Class V Injection Wells, 1999. '

Application of Phase IV Land Disposal Restrictions to Newly Identified Mineral Processing
Wastes, Regulatory Impact Analysis, April 1998.

Regulatory Analysis of IAEA Safety Standards, 2000.
Regulatory Analysis for Controlling the Disposition of Solid Materials: Draft Report, 2005

Regulatory Analysis of Post-fire Operator Manual Actions Rule - 10 CFR Part 50 - Appendix R:
Draft Report, 2004

Group Il Cost Estimates And Financial Capability Assessment For Staff Response To
SRM-SECY-00-180 Draft Report, 2002 (Basis of STP-04-003)
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EDUCATION
1984-85 Graduate Study, Economics and Statistics, American University
1976-1979  J.D., Georgetown University Law Center
1964-1969  M.A,, (Ph.D. less dissertation), Russian Studies, Columbia University
1960-1964  B.A., cum laude, History, Carleton College

EXPERIENCE

Mr. Dean joined ICF in January 1984, and is a Project Manager. He is an attorney and
regulatory analyst, with an extensive background in financial assurance. His experience
includes development and implementation of financial assurance requirements for the
Environmental Protection Agency, the Nuclear Regulatory Commission, and several states,
Since 1986, Mr. Dean has provided support to the NRC for the development of financial
assurance regulations, program implementation, case work, training, and special projects
involving financial assurance.

Financial Assurance Regulations of 10 CFR Parts 30, 40, 50, 70, and 72

Since 1986, Mr. Dean has been providing support to the NRC in analysis of financial assurance
submissions, evaluation of financial assurance issues, development of guidance documents
and delivery of training on financial assurance, licensing reviews, and enforcement. Projects
have included the following:

. Review of Financial Assurance Submissions from NMSS Licensees.

Since promulgation of the NRC regulations on financial assurance for
decommissioning of materials licensees in 1988, Mr. Dean has provided support to NRC
in the review and evaluation of non-standard financial assurance submissions from
licensees for costs of decommissioning licensed nuclear materials facilities. The
submissions have included both decommissioning cost estimates and financial
instruments. Mr. Dean has partlcipated directly in the reviews, and has also supervised
other ICF staff performing reviews and provnded quality assurance.

. Financial Assurance Program Assessment.
Mr. Dean managed major components of a multi-year analysis in 1986-1987 of

financial assurance requirements of the NRC for low-level radioactive waste, mixed
low-level and RCRA waste, uranium mill tailings, and source, special nuclear, and
byproduct licensees, including financial mechanisms, decommissioning cost estimates,
reporting and recordkeeping requirements, bankruptcy problems, financial test issues,
overall regulatory structure, and guidance. The assessment compared the NRC
regulatory framework with financial assurance requirements of other federal agencies,
particularly the EPA. Mr. Dean is currently managing a two-year contract to provide
technical assistance to NMSS related to financial assurance for decommissioning and
subsurface soil and groundwater monltonng of materials and non-power reactor
facilities.
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. Analysis of the Implications of Electric Utility Deregulat'ion on Nuclear Reactor
Decommissioning Financial Assurance.

Mr. Dean prepared a detailed study of the development of NRC policy on
decommissioning financial assurance for nuclear power reactors to assess the
implications of utility deregulation. He prepared a detailed chronological analysis of the
development of NRC's policy concerning whether financial assurance should be
required, the level of assurance (e.g., “reasonable assurance”) required, the amounts of

| such assurance, the types of financial instruments to be allowed to provide assurance,
the respective responsibilities of the NRC and other regulatory bodies, such as state
PUCs and FERC, with respect to financial assurance, and related topics.

. Financial Assurance Training for NRC Regiona!l and Headquarters Staff, and Agreement

State Staff.
Mr. Dean prepared and presented training in July-August 1989 to four

NRC Regions on financial assurance for decommissioning, including overview of
financial mechanisms, review of cost estimates, implementation procedures, and data
sources. He also presented training to NRC Headquarters staff from Office of
Research, Office of Nuclear Materials Safety and Safeguards, Office of General
Counsel, and Commission staff. The training was repeated in September 1992 to five
NRC Regions and Headquarters staff, in August 1995 to three Regions and
Headquarters staff, and in 1998 to three Regions (one by teleconference), Headquarters
staff, and staff from three Agreement States.

U . Financial Assurance Workshops for NRC Agreement States Stafi.
Mr. Dean developed and presented a workshop on design and implementation of

financial assurance for decommissioning to representatives of 28 States at the NRC
annual meeting of Agreement States in October 1991. He also developed and
presented a two-day training program in July 1993 sponsored by NRC's Agreement
States Office for staff from 14 Agreement States. Training consisted of overview of
financial assurance concepts and procedures for technical review of financial assurance
submissions, including cost estimates and financial mechanisms, from nuclear materials
licensees. :

. Review of Decommissioning Cost Estimates and Financial Assurance Mechanisms for
Proposed Fue! Enrichment Facilities.
Mr Dean is currently managing reviews of cost estimates and financial
mechanisms submitted by Louisiana Energy Services (LES) and U.S. Enrichment
Company (USEC) in support of their license applications.

. Financial Assurance Compliance Support to NMSS.

Mr. Dean has managed or participated in support to NMSS and to NRC's Office
of General Counsel in special enforcement situations involving the financial ability of
materials licensees to carry out necessary decommissioning activities. Topics evaluated
have included corporate ownership and piercing the corporate veil of a holding company

i involved in bankruptcy to determine it associated companies could be sources of
financial assurance for decommissioning, evaluation of the financial condition of several
firms in bankruptcy or reporting financial distress and assessments of their ability to pay
. financial assurance if needed, review of financial mechanisms either proposed or in use
‘w.) by licensees, and other topics.
. 1
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Financial Assurance Compliance Support to NRR.

Mr. Dean has provided support to NRR for the review of the terms and conditions
of trust funds submitted by reactors, including a review in 2005 of proposed
amendments to non-qualified decommissioning trust agreements for Turkey Point and
St. Lucie nuclear plants. He has also reviewed tax issues pertaining to
decommissioning trust funds established for nuclear power reactors, including
evaluation of a private letter ruling addressing the tax liability of a licensee for reactor
decommissioning financial assurance.

Analysis of Bankruptcy Issues Affecting Financial Assurance

Evaluation of Vulnerability of Financial Assurance Mechanisms in Bankruptcy.

In support of the Environmental Protection Agency’s evaluation of various
financial mechanisms for use to provide financial assurance for closure and post-closure
care of hazardous waste management facilities, Mr. Dean prepared a comprehensive
analysis of the vulnerability of financial tests, letters of credit, trust funds, and surety
bonds in reorganization and liquidation. In particular, he evaluated the effects of the
automatic stay provision, legal decisions allowing environmental claims and/or
administrative cost claims to avoid the automatic stay; the likelihood of government
claims that are subject to the automatic stay to later be given preference over other
claims; and the effects of the cram down provision on the likelihood of recovery if
government claims are not given priority. He also evaluated the law pertaining to the
bankruptcy or reorganization of parent and subsidiary corporations and the law of parent
to subsidiary (“downstream”), subsidiary to parent (“upstream”) and subsidiary to
subsidiary (“cross-stream”) corporate guarantees.

Bankruptcy Analysis Support to NRC.

Mr. Dean has provided support to both NRR and NMSS staff for the analysis of
bankruptcy issues. For NRR, he prepared an evaluation of nuclear power reactor
ownership structures and their effects on NRC's reactor decommissioning financial
assurance requirements that included an examination of the bankruptcy vulnerabilities
of different forms of business organization, including corporations and partnerships as
well as new forms of organization such as limited partnerships, limited liability
partnerships (LLPs), limited liability limited partherships (LLLPs), and limited liability
companies (LLCs). For NMSS, he supervised the preparation of a summary of
bankruptcy law as it was likely to affect NMSS financial assurance; identified sources of
information on the likelihood that a firm that emerges from reorganization will reenter
bankruptcy and the time periods in which their reentry is most likely to occur; and
evaluated financial assurance submissions by the Fansteel corporation that involved
bankruptcy issues.




Analysis of Business Organization Issues Affecting Financial Assurance

Corporate Guarantees.
For the EPA, Mr. Dean researched the law on corporate guarantees and
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developed the terms and conditions of the corporate guarantee used in 40 CFR Parts
264 and 265 for financial assurance for closure and post-closure care of hazardous
waste facilities. These corporate guarantee terms and conditions were subsequently
adopted for financial assurance for underground storage tanks, and, by the NRC, for
decommissioning financial assurance of facilities licensed by NMSS. For the EPA, Mr.
Dean also reviewed the impacts of state insurance law on corporate guarantees for
liability coverage.

Evaluation of Power Reactor Ownership Structures.

For NRC/NRR, in response to a critical study released by the STAR Foundation
of the increasing use of limited liability companies and multi-tiered holding companies to
own nuclear power plants, Mr. Dean prepared a comprehensive working paper
describing the basic attributes of corporations, partnerships (including limited liability
partnerships and limited liability limited partnerships), and limited liability companies in
terms of their organic statutes (Uniform Partnership Act, Uniform Limited Partnership
Act, Uniform Limited Liability Company Act, etc.) as well as other governing law. The
paper compared their key organizational attributes in terms of characteristics or actions
most likely to affect financial assurance (e.g., limited liability, property ownership and
distribution, and dissolution of the entity). The paper evaluated whether complex
holding companies or other forms of organization that include limited liability subsidiaries
pose a risk to the NRC of failing to provide reasonable financial assurance for
decommissioning. The paper also reviewed the use of organizational terms in 10 CFR
Part 50 and recommended changes to reflect the increased variety of business
organizational structures in current use by reactor owners.

Evaluation of Licensee's Use of Limited Liability Companies.

Mr. Dean prepared a detailed set of draft Requests for Additional Information
submitted by the Office of Nuclear Reactor Regulation to Exelon Energy Corporation
dealing with Exelon’s use of numerous limited liability companies (LLCs) to hold trust
funds for nuclear reactor decommissioning. Mr. Dean also participated in numerous
teleconferences with Exelon staff, accountants, and attorneys, and NRC staff to receive
Exelon’s verbal explanations and determine if additional information was required.

Mr. Dean then prepared a written analysis that formed the basis for a part of the Safety
Evaluation Report on the licensee’s proposed transactions, which involved license
transfers and changes in control of the decommissioning trust funds.
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Decommissioning Technology

Evaluation of Institutional Controls for Decommissioning Facilities.
Mr. Dean has provided support to several federal agencies, including EPA and

-~ the Department of Energy, for the evaluation of potential institutional controls for

decommissioning facilities. For the DOE, he managed a study of potential long-term
controls for weapons-program sites contaminated with high-level radioactive materials
and evaluated studies of institutional controls at particular DOE sites prepared by the
Environmental Defense Fund. For EPA, he prepared analyses of such institutional
controls as deed notices, covenants, easements, and similar restrictions for use at
hazardous waste management facilities and brownfields sites.

Review of Restricted Release Decommissioning Scenarios at Selected NRC Sites.

Mr. Dean prepared a comparison of restricted release scenarios, including site
setting, constituents of concern, release criteria (DCGLs), sludges, structures, soils,
groundwater, drummed wastes and solid wastes on site, disposal cell design,
institutional controls and land use restrictions, offsite disposal alternatives, estimated
costs, and expected duration of restrictions, for several sites, including Sequoyah Fuels,
Shieldalloy Metallurgical Corporation, Molycorp, Inc., and Fansteel, Inc., as input to the
remedial design for the SafetyLight site.

Development of Independent Decommissioning Cost Estimate for NMSS Licensee Site.

Mr. Dean participated in the evaluation of decommissioning alternatives for the
‘SafetyLight (SLC) site located in Bloomsburg, PA. In particular, he prepared the
component of the revised cost estimate developed by ICF for the site that addressed
institutional controls for the site, he participated in the review and evaluation of
alternative scenarios for restricted and unrestricted release, and he reviewed the final
report prepared by ICF.

Preparation of Draft NRC Rulemaking and Guidance Documents on Financial Assurance

Rulemaking Support for Financial Assurance Requirements for NMSS Licensee
Decommissioning.

Mr. Dean managed support to NMSS for the review of a petition for rulemaking
by Westinghouse and General Electric requesting revised financial assurance
requirements for large firms. The project involved quantification of the degree of
assurance provided by all financial assurance mechanisms currently authorized by NRC
and comparison to the degree of assurance provided by proposed financial test
mechanism. (Cited as an example in NUREG/BR-0184, “Regulatory Analysis Technical
Evaluation Handbook.”) The project culminated in development of the financial test for
financial assurance currently used by the NRC. Support for the rulemaking included
development of draft text for the Federal Reaister notice, preparation of a Regulatory
Analysis, OMB clearance document, and comment summary and analysis. Mr. Dean
also managed a related project to address decommissioning by licensees that are not-
for-profit entities, such as hospitals and universities, or that cannot qualify for the bond
component of the financial test because they do not issue bonds. The report was
published as NUREG/CR-6514, Analysis of Potential Self-Guarantee Tests for
Demonstrating Financial Assurance by Non-Profit Colleges, Universities, and Hospitals,
and by Business Firms That Do Not Issue Bonds, June 1997, and formed the basis for
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rulemaking action by NMSS. Support for that rulemaking also included development of
draft text for the Federal Register notice, preparation of a Regulatory Analysis, OMB
clearance document, and comment summary and analysis.

Rulemaking Support for Financial Assurance Requirements for Power Reactor
Decommissioning.

Mr. Dean patrticipated in a review of public comments on an NRC proposal to
revise the financial assurance requirements for power reactors, proposed revisions to
the trust fund requirements in 10 CFR Part 50, provided support for the preparation of a
rule amending the requirements for nuclear power reactor decommissioning trust funds,
and assisted NRC in a review of existing guidance.

Financial Assurance Guidance.

Mr. Dean provided support for the development of guidance materials
implementing NRC requirements for financial assurance for decommissioning of
licensed facilities, including NUREG-1336, Rev. 1, Standard Format and Content Guide
for Financial Assurance Mechanisms Required for Decommissioning Under 10 CFR
Parts 30, 40, 70, and 72, July 1989 and NUREG-1337, Rev. 1, Standard Review Plan
for the Review of Financial Assurance Mechanisms for Decommissioning Under 10 CFR
Parts 30, 40, 70, and 72, August 1989, Regulatory Guide 3.66, Standard Format and
Content Guide for Financial Assurance Mechanisms Required for Decommissioning
Under 10 CFR Parts 30, 40, 70, and 72, September 1998, and NUREG-1727, NMSS
Decommissioning Standard Review Plan, September 2000.

Support for Financial Assurance Requirements of the Environmental Protection Agency

Financial Assurance for Hazardous Waste Treatment, Storage, and Disposal Facilities
(TSDFs).

Between 1980 and 1983, while employed by the Government Research
Corporation, Mr. Dean supported the development of financial assurance requirements
by the Environmental Protection Agency under the Resource Conservation and
Recovery Act (RCRA) for hazardous waste TSDFs. He participated in meetings with
private attorneys and experts from the American Bankers Association and other trade
organizations on trust funds, surety bonds, letters of credit and other financial
instruments. He also participated in the development of a financial test for financial
assurance. Mr. Dean also participated in the development of guidance on the
preparation of decommissioning cost estimates for TSDFs.

Financial Assurance for Underground Storage Tanks and Municipal Waste Disposal
Fagcilities.

Beginning in 1984, at ICF, Mr. Dean provided support to the EPA for the
development of financial assurance requriements for leaking underground storage tanks
containing petroleum and for municipal landfills. He also worked on the development of
standards for limiting lender liability for environmental cleanup costs at facilities
containing underground storage tanks.
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PROFESSIONAL AFFILIATIONS
Member of the Bar of the District of Columbia (Admitted to Practice, 1979)
SELECTED PUBLICATIONS/PRESENTATIONS

NUREG/CR-6514, Analysis of Potential Self-Guarantee Tests for Demonstrating Financial
Assurance by Non-Profit Colleges, Universities, and Hospitals, and by Business Firms That Do
Not Issue Bonds June 1997.

"Financial Assurance for Low-Level Radioactive Waste Disposal Facilities: Factors Affecting
the Type, Levels, and Duration of Requirements,” presented at WASTE MANAGEMENT '89,
Tucson, Arizona March 1, 1989.

"EPA Regulations: Mixed Waste, RCRA and Low-Level Waste," presented at the seminar on
Liability Coverage for Low-Level Radioactive Waste Disposal Facilities at the quarterly meeting
of the Low-Level Radioactive Waste Forum, April 27-29, 1987.

*RCRA Reauthorization: What It Means For Your Company,” speech presented at Hazardous
Materials Expo '85, Chicago, lllinois, August 1985.

*Review of Financial Responsibility Regulations," paper presented at RCRA Financial
Responsibility and Closure/Post-Closure Plans Seminar, sponsored by Government Institutes,
Inc., Washington, D.C., June 1981.

*The Design of Hazardous Waste Management Financial Responsibility Programs,” paper
presented at Third National Conference on Hazardous Materials Management, Anaheim,
California, March 1981.

Student Topics Editor, "The Tax Lawyer," Journal of the American Bar Association, Tax Section
(published jointly with Georgetown University Law Center), 1978-1979.
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MS. CLARK: With regard to the rebuttal
testimony, I would just like to point out that the
panel 1is slightly different. The panel on the
rebuttal testimony is only Timothy Johnson and Craig
Dean.

CHAIR BOLLWERK: All right.

MS. CLARK: So, Mr. Johnson and Mr. Dean,
do you have before you a document entitled NRC Staff
rebuttal testimony regarding contingency factor?

WITNESS DEAN: Yes.

WITNESS JOHNSON: Yes.

MS. CLARK: Did you prepare this testimony
for submission in this proceeding?

WITNESS DEAN: Yes.

WITNESS JOHNSON: vyes.

MS. CLARK: Do you have any revisions or
corrections to make at this time?

WITNESS DEAN: No.

WITNESS JOHNSON: No.

MS. CLARK: Do you adopt your written
testimony as your sworn testimony in this proceeding?

WITNESS DEAN: Yes.

WITNESS JOHNSON: Yes.

MS. CLARK: And I would like to now move

to have this testimony admitted into the proceeding.

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com
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CHAIR BOLLWERK: All right. Any
objections from the other parties?

(No verbal response.)

CHAIR BOLLWERK: No? There being none,
then the NRC Staff rebuttal testimony regarding
contingency factor of Mr. Johnson and Mr. Dean is
adopted into the record as if read.

(Whereupon, the prefiled rebuttal
testimony of Tim Johnson and Craig Dean was bound into

the record as if having been read.) **

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 2344433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




October 11, 2005

UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

In the Matter of )
)
LOUISIANA ENERGY SERVICES, L.P. ) Docket No. 70-3103
)
(National Enrichment Facility) ) ASLBP No. 04-826-01-ML

Q.1.
Ad.

Adl.

Q.2.
A2.

NRC STAFF REBUTTAL TESTIMONY REGARDING CONTINGENCY FACTOR

Please state your name, occupation and by whom you are employed.

(TJ) Timothy C. Johnson. | am the U.S. Nuclear Regulatory Commission (NRC) Project
Manager overseeing the licensing of the proposed Lodisiana Energy Services, L.P.
(LES) uranium enrichment facility near Eunice, New Mexico. | have been the PM for the
project since its inception in January 2002, when LES initiated discussion with NRC for
the project.

(CD) Craig Dean. | am employed by ICF Consulting. | am providing this te.stimony
under a technical assistance contract with the NRC.

Have you previously submitted testimony in this proceeding?

(TJ, CD) Yes, we provided pre-filed direct testimony in this proceeding on September
15, 2005, on behalf of the NRC Staff. In that testimony, we described our individual
responsibilities related to the NRC Staff's review of the application by Louisiana Energy
Services, L.P. (LES) to construct and operate a uranium enrichment faéility in Lea
County, New Mexico, to known as the National Enrichment Facility (NEF). Statements

of our professional qualifications were attached to that testimony.



Q3.
A3.

Q4.

A4,

Q.5.

Q.5.

~2-
What was the purpose of your previous testimony?
(TJ, CD) The purpose of our joint pre-filed direct testimony was to provide the NRC
Staff’s views concerning the admitted contentions regarding the contingency factor used
by LES in estimating the cost of decommissioning. .'
What is the purpose of this testimony?
(TJ, CD) To provide our views on NIRS/PC's pre-filed testimony of Dr. Arjun Makhijani
regarding the contingency factor used by LES for the decommissioning cost estimate.
Have you read Dr. Makhijani’s pre-filed direct testimony regarding the contingency
factor? Mf so, what is you opinion of his testimony?
(TJ, CD) Yes we have. We disagree with Dr. Makhijani’s understanding of the role of
the contingency factc-)r and that of fhe periodic cost estimate adjustments required for
decommissioning cost estimates. As Dr. Makhijani correctly notes, NUREG-1757

specifies that the 25 percent contingency factor provides reasonable assurance for.

" unforeseen circumstances that could increase decommissioning costs. Factors which

affect cost and are foreseeable are expected to be accounted for in the cost estimate.
For this reason, LES has accounted for the size of the deconversion facility that will be
necessary to handle the output of the proposed enrichment facility. As explained in the

Staff’s testimony regarding deconversion, LES provided documentation of how the scale
of the d.econversion facility was accounted for in the decommissioning cost estimate.
Thus, the scaling factors cited by Dr. Makhijani, which are already knowr.l, are matters
which should be addressed in relation to the current cost estimate provided by LES, not
as a reason for applying a contingency factor.

In addition, we disagree with Dr. Makhijani’s statement that the required, periodic cost
estimate adjustments are only designed to address “minor modifications” in the cost.

Indeed, it would undermine the very purpose of this requirement to restrict adjustments



Q.6.
A.6.

-3.
only to minor cost adjustments if more significant adjustments are necessary. As
NUREG-1757 clearly states with regard to these periodic adjustments in the cost
estimates for decommissioning funding, “[a}djustments should be made to account for
inflation, for other changes in the prices of goods and services (e.g., disposal cost
increases), for changes in facility conditions or operations, and for changes in expected
decommissioning procedures.” LES Exhibit 82 at p. A-29 (emphasis added) Changes
in facility conditions, operations, or expected decommissioning procedures could cause
significant changes in decommissioning costs that would need to be accounted for in the
periodic cost updates. For example, a licensee that had submitted a decommissioning
cost estimate based on unrestricted release of the site but who later switched to
restricted release conditions would need to make extensive revisions to the cost
estimate.
We generally agree with Dr. Makhijani’s testimony that factors such as future changes in
the euro to dollar exchange rate and possible delays in licensing the deconversion site
or disposal plant are adequately covered by the 25 percent contingency factor included
in the LES cost estimate should they have any impact decommissioning costs.
Does this conclude your testimony?

(TJ, CD) Yes.
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MS. CLARK: At this time I would also like

to submit as an exhibit the final Environmental Impact
Statement for the proposed national enrichment
facility in Lea County, New Mexico.

CHAIR BOLLWERK: All right, this would be

Staff Exhibit 47? All ;ight. Let’s go ahead and mark
Staff Exhibit 47 for identification. It‘’s the final
Environmental Impact Statement, which I believe was
dated June 15th, 2005. Have I got the right date?

MS. CLARK: I believe it may just be dated

June 2005.

CHAIR BOLLWERK: June 2005, all right.
(Whereupon, the above-~
referenced to document was
marked as Staff Exhibit No. 47
for identification.).

CHAIR BOLLWERK: And then a motion has

been made, I believe, to have it admitted?

MS. CLARK: Yes.

CHAIR BOLLWERK: All right. Any

objections?

(No verbal response.)

CHAIR BOLLWERK: Hearing none, then the

Staff Exhibit 47, which is the final Environmental

Impact Statement for the NEF facility is admitted into

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., NW.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com
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evidence.
(The document referred to,
having been previously marked
for identification as Staff
exhibit No. 47 was received in
evidence.)
MS. CLARK: I have nothing further with
this panel. So they are prepared for cross
examination.

CHAIR BOLLWERK: All right. Let’s see if
there’s anything from LES for cross.
MR. CURTISS: No.
CHAIR BOLLWERK: All right, Mr. Lovejoy
then.
MR. LOVEJOY: I‘l1l] try to make it
reasonably brief.
EXAMINATION BY MR. LOVEJOY OF
TIMOTHY JOHNSON
JENNIFER MAYER
CRAIG DEAN
MR. LOVEJOY: In establishing allowances,
isn’t that correct that you normally commence by
establishing costs on a line item basis?
WITNESS JOHNSON: I‘'m sorry, could you
repeat that?

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com
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MR. LOVEJOY: You usually establish a
contingency allowance by starting with cost estimating
on a line item basis.

WITNESS JOHNSON: Normally it‘’s appiied to
the entire cost estimate.

MR. LOVEJOY: It‘’s normal to start with
the total amount of the cost estimate?

WITNESS JOHNSON: Let me clarify that.
The guidance that we use is applicable to materials,
licensees. Their operations and decommissioning
activities are substantially simpler than what we
would expect from a nuclear power plant. And the
guidance applies to those materials facilities because
the decommissioning activities we expect to be
relatively simple.

And the contingency can be applied on the
entire estimate as opposed to a line by line basis.

MR. LOVEJOY: So is that what you did
here?

WITNESS JOHNSON: Yes.

MR. LOVEJOY: So you just took the total
number and applied 25 percent?

WITNESS JOHNSON: Yes, or LES did that and
that’s what we reviewed and accepted.

MR. LOVEJOY: Okay. And in your review
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you just looked at the total number and whether it was
25 percent?

WITNESS JOHNSON: Yes.

MR. LOVEJOY: In your use of the
contingency factor, is it intended to account for
things 1like industrial accidents and mechanical
failures in carrying out the decommissioning
activities within the plans of the owner?

WITNESS DEAN: I think the guidance says
that the contingency factor is designed to account for
unforeseen circumstances. And to the extent that
those things that you describe are unforeseen, it
would cover them.

MR. LOVEJOY: Well, is there a line you
draw between things that are intended to be within the
scope of the contingency factor and those that are
outside?

WITNESS JOHNSON: Well if there are
foreseen costs we would expect that they would be
covered in the cost estimate. The contingency applies
again to things that are unforeseen.

MR. LOVEJOY: Okay. So if some heavy
equipment is used and it breaks and it‘s down for a
day, is that something that’s covered by a contingency
allowance?
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WITNESS JOHNSON: Yes. That’s its intent.

MR. LOVEJOY: That wasn’t scheduled in, it
wasn't planned, it happened.

WITNESS JOHNSON: Yes.

MR. LOVEJOY: And you cover it by the
contingency allowance, okay. But if there is
inflation in the general economy would that be covered
by the contingency allowance or not?

WITNESS JOHNSON: No, the inflation is
covered separately through the periodic updates that
are required by regulation.

MR. LOVEJOY: And if there are regulatory
changes applicable to the activities being carried out
for decommissioning, those would . be outside the
contingency factor, right?

WITNESS JOHNSON: Yes. The cost estimate
is based on the existing regulations.

MR. LOVEJOY: Okay. And so in expressing
a view on the sufficiency of a contingency factor
here, you are staring -- I recognize you are involved
in the cost éstimates otherwise.

But testifying about the contingency
allowance you’re testifying on the assumption that all
of the base cost estimate values are correct, right?

WITNESS JOHNSON: Well, that’s one of the
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purposes of the review of the decommissioning funding
plan is to look at the base cost and to ensure that
there is an appropriate contingency factor that’s
applied to it.

MR. LOVEJOY: Okay. But assessing the
contingency factor you’re staring with the assumption
that the base costs are correctly calculated, right?

WITNESS JOHNSON: That’s part of the
review, yes.

MR. LOVEJOY: And if there were some
determination down the line that near surface disposal
of depleted uranium was not going to be the path
followed, for whatever reason, then the base cost
estimate would change, correct?

WITNESS JOHNSON: That'’s possible, yes.

MR. LOVEJOY: And then there would have to
be a new judgment addressed as to the contingency
factor to apply to that, right?

WITNESS JOHNSON: Well, no. If we knew
that the disposal environment was gaing to change we
would request through the periodic updates that those
changes be reflected in the cost estimate, and again,
the contingency added as it applies wunder the
guidance.

MR. LOVEJOY: But for present purposes
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you’'re assuming that shallow land burial would work
for the depleted uranium, right?

WITNESS JOHNSON: Correct. That’s the
basis of our reviews.

MR. LOVEJOY: And you’‘re not calling it
reasonably foreseeable that any more expensive, say,
deep disposal method would be required.

WITNESS JOHNSON: No, we aren't.

MR. LOVEJOY: Okay. Well as the
regulators, isn’t the decommiésioning cost estimate
developed with the idea that it is the dollars that
would be available if necessary for a third party to
carry out the decommissioning activities?

WITNESS JOHNSON: Yes.

MR. LOVEJOY: And one of the circumstances
as we’'ve discussed -- as I’'ve discussed with Mr.
L.aGuardia was that the licensee might be out of the
picture, so to speak, in bankruptcy or some other
situation.

‘WITNESS JOHNSON: The purpose of
decommissioning funding is to ensure that there is
money available to decommission the facility in the
event the 1licensee is unavailable to do that for
whatever reason. Bankruptcy might be a reason.

MR. LOVEJOY: And in a circumstance like
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that there’s no periodic update process going on is
there?

WITNESS JOHNSON: Well, at that point in
time we would take what actions, assuming we start
with a bankruptcy, that would initiate a special
bankruptcy review on this facility.

And we would take whatever actions are
necessary, including the commencement of
decommissioning at that point in time: The Agency has
broad authority, and what we can do in the event of
these cases, and depending on the situation we could

issue orders.

We could initiate -- would could call in
the particular financial instrument. We could
initiate decommissioning. And there are probably

other things that could be done depending on the
specific circumstances.

MR. LOVEJOY: And 1if the financial
assurance was calculated on the basis of near surface
disposal, and you found that you needed to conduct
deep disposal, you might not have enough money, right?

WITNESS JOHNSON: The point is that if the
bankruptcy occurred, the financial updates would have,
hopefully, have dealt with those . changes in the
situation prior to that.
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MR. LOVEJOY: And if those updates had not
dealt with that situation, you might not have enough
money, right?

WITNESS JOHNSON: Well, I don‘t think that
that practically is necessarily going to occur,
because if that kind of situation evolves Qe would
know it ahead of time, and would be able to take the
appropriate actions to get the cost estimate updated
to the appropriate levels.

MR. LOVEJOY: Have you even done back of
the envelope calculations of the activities involved
in carrying out deep disposal of the depleted uranium?

WITNESS JOHNSON: In terms of the cost
estimate?

MR. LOVEJOY: Yes.

WITNESS JOHNSON: I have not done those
calculations.

MR. LOVEJOY: Well, has anyone working on
this project done those calculations?

WITNESS JOHNSON: I'm not aware that they
have done those.

MR. LOVEJOY: Have you taken a look at the
calculations submitted by Dr. Makhijani, cost
estimates of deep disposal?

WITNESS JOHNSON: Yes, I have.
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MR. LOVEJOY: Have you given any
consideration to the possibility that you might need
to have financial assurance to do that kind of
activity?

WITNESS JOHNSON: No, we find it
reasonable that the basis for the cost estimate is
acceptable. And that is near surface disposal because
of the availability of the Envirocare facility.

MR. LOVEJOY: I see.

WITNESS JOHNSON: And again, that’s what
the basis of our review was, and that’s what the basis
of the cost estimate includes.

MR. LOVEJOY: If deep disposal is
necessary for the depleted uranium have you taken a
look at whether you think Dr. Makhijani’s cost
estimates for that activity are reasonable?

WITNESS JOHNSON: I really don't know.

MR. LOVEJOY: That’s all I have.

WITNESS JOHNSON: Okay.

CHAIR BOLLWERK: All right. Any, then,
questions from LES or from the Staff in terms of
redirect?

MS. CLARK: I have a few more questions.

CHAIR BOLLWERK: All right.
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EXAMINATION BY MS. CLARK OF

JENNIFER MAYER
TIMOTHY JOHNSON
JENNIFER MAYER

MS. CLARK: I’d like to begin with what we
heard about the need for a good base cost estimate.
Would you accept a base cost estimate for
decommissioning that you thought did not include all
foreseeable activities?

WITNESS JOHNSON: No, we wouldn’t.

MS. CLARK: Would you accept one that you
felt did not include adequate costs to cover each of
those activities?

WITNESS JOHNSON: No, we wouldn’t.

MS. CLARK: So notwithstanding the fact
that you know there’s going to be a contingency
factor, would you still require that the base estimate
be conservative and sufficient to cover all
decommissioning activities?

WITNESS JOHNSON: .Yes.

MS. CLARK: I’d like to talk a little bit
about the triennial updates. Mr. Lovejoy has spoken
about things that could have large consequences on
decommissioning cost estimate, and specifically a

change in the disposal options available.
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If such a change were to occur, would you
expect that the licensee would have to update their
decommissioning cost estimate to account for that
change?

WITNESS JOHNSON: Yes, we would.

JUDGE KELBER: Would that necessarily have
to wait for the three year period, or would that be
instant upon the change --

WITNESS JOHNSON: Well for this particular
facility the updates will pe done a 1little bit
differently than what’s under the regulation. The
first submittal that we get with the instrument will
be for a three year period and will include the waste
that would be generated during that first three &ear
period.

The subseqgquent estimates for
dispositioning of depleted uranium will be done
annually. So we would be able to account for changes
in disposition cost that might include disposal or
conversion of whatever on an annual basis.

And this is an item that will be put into
one of out license conditions, and is explained in
chapter 10 in the Safety Evaluation Report.

JUDGE KELBER: Thank you.

MS. CLARK: Does ' the Staff review thg
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triennial updates?

WITNESS JOHNSON: Yes, it does.

MS. CLARK: 1Is it required that they be
approved by the Staff?

WITNESS JOHNSON: There is not a formal
approval required under regulation, but it .gs
something that we review. And if we find deficiencies
we will go back to the 1licensee to get those
corrected.

MS. CLARK: If you got a triennial update
and you believed that it did not account for changes
in the decommissioning cost estimate, would you take
action?

WITNESS JOHNSON: Yes, we would.

MS. CLARK: Would you require the licensee
to provide additional funding to cover the
adjustments?

WITNESS JOHNSON: The mechanism that we
could use -- well, we would try to get it done without
having to go to orders. But we do have the authority
to issue orders if it coﬁes down to that.

MS. CLARK: Do you expect all cost
adjustments to be included in the triennial updates?

WITNESS JOHNSON: Well, if it -- if they

are foreseeable costs we would expect them to be
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identified and addressed in the updates.

MS. CLARK: Does it matter how large or
how small the cost changes are?

WITNESS JOHNSON: Correct. If it was a
change in the facility conditions or any of the base
assumptions that resulted in a large eost increase, we
would expect the licensee to account for that.

MS. CLARK: Okay.

WITNESS JOHNSON: Yes.

WITNESS DEAN: The term that I’ve heard
used with respect to the updates is that their purpose
is to true up the cost update, the cost estimate, so
ﬁhat it’s accurate as of the time that it’s submitted.

MS. CLARK: So in approving that update
would you ignore cost changes that you knew existed
because, for example, they were large?

WITNESS JOHNSON: No, we would not.

MS. CLARK: Okay, thank you. I don’t have
any further questions.

CHAIR BOLLWERK: Okay. Anything from
LES’s point? I'm -- Mr. Lovejoy, anything further?

EXAMINATION BY MR. LOVEJOY OF

JENNIFER MAYER
TIMOTHY JOHNSON

CRAIG DEAN
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MR. LOVEJOY: Just a couple. Mr. Johnson,
do you keep track of LES’s financial structure and
financial health?

WITNESS JOHNSON: I follow generally what
goes on by the uranium industry. I do look at annual
reports. I do ha;e copies of annual reports from
Urenco.

LES, I don’t believe, issues an annual
report. But when they get to that point where they do
issue one the NRC will follow that.

MR. LOVEJOY: So you don't have financial
statements from LES?

WITNESS JOHNSON: No, we do not.

MR. LOVEJOY: And if a triennial or a
regular update takes place -- well, has it ever
happened in your experience with the NRC that an
update has taken place and decommissioning financial
assurances had to be increased and the licensed party
has responded by saying that it doesn’t have the
money?

WITNESS JOHNSON: There have been a number
of decommissioning cases where the current
decommissioning costs are under funded. But these
cases -- the contamination occurred prior to the

promulgation of the decommissioning financial
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assurance standards in 1988.

And we have programs underway addressing
those. But since the promulgation of the
decommissioning financial assurance, I‘m not aware of
a case where a corporation has said that they cannot
meét the standards.

MR. LOVEJOY: LES is a partnership, right?

WITNESS JOHNSON: Yes, it is.

MR. LOVEJOY: I’‘m reminded of the instance
of Sequoyah Fuels, which may have involved some of the
members of this panel. Did an incident happen with
Sequoyah Fuels where the decommissioning financial
assurance requirement was not met?

MS. CLARK: I'm afraid that this line of
questioning is getting into what I believe is an
examination of whether our decommissioning funding
rules and requirements are sufficient.

And I don’‘t think that’s a matter before
this Board. The matter of whether we have sufficient
regulations in place to accommodate bankruptcies is
just simply not an issue here.

MR. LOVEJOY: The regulations are the
regulations and they’re given for purposes of this
proceeding. I‘m inquiring as-to the application of
the regulations in this specific case.
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JUDGE ABRAMSON: It seems to me what'’s
been challenged is the decommissioning costs and
what’s been challenged is the contingency factor. I
have not heard and I don’t recall that there was a
challenge and a contention to whether the
decommissioning funding mechanism was adequate.

MR. CURTISS: There was a challenge to
that raised by the Attorney General, but that was
rejected at the outset. And there hasn’'t been any
challenge to the financial assurance mechanism.

I think Staff’s objection is the same one
we raise, which is there isn’t an issue here that is
unique to LES, if there is an issue at all. I guess
the theory that bankruptcy occurs -- the regulations
change before or just after bankruptcy occurs, and
it’s so highly implausible I’'m not sure it‘s worth
pursuing it.

JUDGE ABRAMSON: What I don’t see is the
connection between that and a challenge to either the
underlying cost estimates, which you’ve challenged and
we appreciate --

MR. CURTISS: Right.

JUDGE ABRAMSON: -- that there’s that
question about whether -- what is the right cost to be

associated with deep -- with disposal, and for that
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matter with deconversion.

We understand those challenges. And we
understand that you’re addressing the question of the
contingency. And to the extent that questions about
contingency go to what they are to cover, that’s one
thing.

But I don’t think that it’s appropriate in
this hearing, because I don’t think it’s before us,
the question of the funding mechanics.

MR. LOVEJOY: All right. Well I can be
very brief, but in explanation I‘m not questioning the
funding mechanics, but the witnesses have all said
that they can be one particular way about the
contingency level because there’s always the periodic
update to fall back on.

And so since they’ve introduced that I‘m
inquiring about that.

CHAIR BOLLWERK: Let me just say for
completeness of the record, given the answer that Mr.
Johnson already gave, I'd just like‘to hear the answer
to the Sequoyah Fuels question.

WITNESS JOHNSON: Yes, the Sequoyah Fuels
casé is a case that is one of those that I referred to
as a case that has had a number of issues to it. It

was never able to comply with -- comply fully with the
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rulemaking when it first came into existence.

And there has been a substantial effort by
NRC Staff as well as Sequoyah Fuels and Converdyne to
reach an agreement that would ultimately provide
funding for the decommissioning of that facility.

CHAIR BOLLWERK: That’s still an ongoing
matter with the Agency then, I take it.

WITNESS JOHNSON: That’s an ongoing matter
within the Agency, yes.

CHAIR BOLLWERK: All right. Do you have
any further questions?

MR. LOVEJOY: No more dquestions, thank
you.

EXAMINATION BY MS. CLARK OF

TIMOTHY JOHNSON
JENNIFER MAYER
CRAIG DEAN

MS. CLARK: I think I need to clarify. I
can’t recall the exact words Mr. Lovejoy just used,
but he said something to the effect that it’s the
Staff position that cost contingency factor doesn’t
matter because there’s always the triennial update.

And I‘d like to ask thevStaff -~ it’'s my
understanding that what we were discussing is the

difference in accounting for foreseeable costs and
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unforeseeable costs.

Do you think that the fact that there are
triennial updates mitigates the need for a contingency
factor in any way?

WITNESS JOHNSON: No, it doesn’'t.

CHAIR BOLLWERK: Any other questions?

(No verbal response.)

CHAIR BOLLWERK: All right. Any questions
from any of the Board members?

(No verbal response.)

CHAIR BOLLWERK: All right. Then moving
on, I thank you for your service to the Board. You’ve
been with us I guess over the last four days from one
time or another.

We appreciate very much the testimony
you’ve provided us. Thank you very much.

JUDGE ABRAMSON: Guess who'’s coming back.

(Pause.)

CHAIR BOLLWERK: All right. All set, Dr.
Makhijani? Okay. All right. |
Whereupon,

ARJUN MAKHIJANI
was recalled as a witness by Counsel for NIRS/PC and,
having been previously duly sworn, assumed the witness

stand, was examined and testified as follows:
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CHAIR BOLLWERK: And let’s turn to Mr.
Lovejoy then.

MR. LOVEJOY: Thank you, Your Honor.

Dr. Makhijani, do you have with you direct
testimony and rebuttal testimony in connection with
contingency issues?

WITNESS MAKHIJANI: Yes.

MR. LOVEJOY: Okay. First, as to the
direct testimony, what’s the date on the direct
testimony? |

‘WITNESS MAKHIJANI: October 18, 2005.

MR. LOVEJOY: And what’s the date on the
rebuttal testimony?

WITNESS MAKHIJANI: October 21st, 2005.

MR. LOVEJOY: Very good. Would you --
let’s take them together.

Are you content to offer the direct and
rebuttal testimony that you have in written form as
your sworn testimony before this Board?

WITNESS MAKHIJANI: Yes.

MR. LOVEJOY: We offer them for admission
into evidence.

CHAIR BOLLWERK: All right. Any
objections?

(No verbal response.)
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CHAIR BOLLWERK: All right. Then the

October 18th revised direct testimony of Dr. Makhijani

concerning contingency factor applicable to LES’s cost

estimate, as well as the October 21st rebuttal

testimony of Dr. Makhijani on that issue are adopted
and placed into the record as if read.

{(Whereupon, the direct and rebuttal

prefiled testimony of Arjun Makhijani was bound-into

the record as if having been read.)**
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UNITED STATES OF AMERICA

NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

In the Matter of - - Docket No. 70-3103

Louisiana Energy Services, L.P. ASLBP No. 04-826-01-ML

National Enrichment Facility

REVISED DIRECT TESTIMONY OF DR. ARJUN MAKHIJANI
IN SUPPORT OF NIRS/PC CONTENTIONS EC-3/TC-1, EC-5/TC-2, AND EC-6/TC-3
CONCERNING THE CONTINGENCY FACTOR APPLICABLE TO
LES’S COST ESTIMATE

Q1. Please state your name, affiliation, and qualifications.

Al. My name is Dr. Arjun Makhijani. Among my credentials is a doctorate in Engineering from
the Electrical Engineering Department of the University of California at Berkeley (1972,
specia.lization: the application of plasma physics to controlled nuclear fusion). I am President of the
Institute for Energy and Environmental Research (IEER), an organization, which, among its

activities, assesses environmental damage from the operation of nuclear fuel facilities, and estimates



the compliance of those facilities with environmental regulations, mainly relating to radioactive
materials and wastes and to radioactivity exposures. In addition, I am, in my personal capacity as
part of a non-IEER team, currently one of the principal personnel who have been chosen by the U.S.
government to carry out an audit of the radiation dose reconstruction program that is being done for
nuclear weapons complex workers who have appiied for compensation under the Energy

Employees Occupational Illness Compensation Program Act.

I have authored and co-authored numerous studies, articles, and books examining nuclear-related
issues, including emissions from nuclear weapons plants, nuclear fuel cycle related issues, nuclear
weapons production and testing, and nuclear waste. Among other things, I was the principal author
of the ﬁ;st ever independent source term reconstruction from a nuclear weapons plant (the Feed

Materials Production Center), done in 1989.

Chapters that I have co-authored include “Dismantling the Bomb,” and “Nuclear Waste
Management and Environmental Remediation,” in Atomic Audit: The Costs and Consequences of
.U.S. Nuclear Weapons Since 1940, Stephen 1. Schwartz, editor, Brookings Institution Press,

Washington, D.C., 1998. I am also a co-author of “The Production of Nuclear Weapons and

.Environmental Hazards,” a chapter appearing in Nuclear Wastelands: A Global Gu‘;'de to Nuclear
Weapons Production and its Health and Environmental Effects, MIT Press, Cambridge,

Massachusetts, 1995. I am principal editor of this book.

. T'have served on the Radiation Advisory Committee of the Science Advisory Board of the United
States Environmental Protection Agency (EPA), and on the EPA’s advisory subcommittee on

Radiation Cleanup Standards of the Nationgl Advisory Committee on Environmental Policy and



Technology. From 1997 to 2002, I was part of an IEER team that monitored three independent
audits of the compliance of the Los Alamos National Laboratory in New Mexico with radiation
regulations under the Clean Air Act, specified in 40 CFR 61, Subpart H. The audits and the IEER
monitoring of the audits were the result of a federal consent decree issued after the court fpund Los

Alamos National Laboratory to be in violation of 40 CFR 61, Subpart H.

My current resume is attached to this testimony.

Q2. What is the purpose of your testimony today?

A2.1am testifying in support of three contentions, which were advanced in this proceeding by
Nuclear Information and Resource Service and Public Citizen. The first contention, EC-3/TC-1 --

Depleted Uranium Hexafluoride Storage and Disposal, states as follows:

CONTENTION: Petitioners contend that Louisiana Energy Service, L.P., (LES) does not
have a sound, reliable, or plausible strategy for private sector disposal of the large amounts
of radioactive and hazardous Depleted Uranium Hexafluoride (“DUF6") waste that the
operation of the plant would produce in that the statement that “discussions have recently
been held with Cogema conceming a private conversion facility” (ER 4.13-8) is without

.

substance. \

[y

The second contention, EC-5/TC-2 -- Decommissioning Costs, states as follows:

CONTENTION: Louisiana Energy Services, L.P., (LES) has presented estimates of the
costs of decommissioning and funding plan as required by 42 U.S.C. 2243 and 10 C.F.R.
30.35, 40.36, and 70.25 to be included in a license application. See Safety Analysis Report
10.0 through 10.3; ER 4.13.1. Petitioners contest the sufficiency of such presentations as
based on the lack of any relevant estimate of the cost of converting and disposing of
depleted uranium, given it does not rely upon the three examples -- the 1993 CEC estimate,
the LLNL report, and the UDS contract --cited in its application.

LES has presented additional estimates for the costs of deconversion, transportation, and
disposal of depleted uranium for purposes of the decommissioning and funding plan
. required by 42 USC 2243 and 10 CFR 30.35, 40.36, and 70.25. See LES Response to RAI



dated January 7, 2005. Such presentations are insufficient because they contain no factual
bases or documented support for the amounts of the following particular current LES
estimates, i.e., $2.69/kgU for conversion, $1.14/kgU for disposal, $0.85/kgU for
transportation, and a total of $5.85/kgU including contingency, and cannot be the basis for
financial assurance.

The third contention, EC-6/TC-3 -- Costs of Management and Disposal of Depleted UFg, states as

follows:

CONTENTION: Petitioners contend that the Louisiana Energy Services, L.P., (LES)
application seriously underestimates the costs and the feasibility of managing and disposing
of the Depleted Uranium Hexafluoride (“DUF6") produced in the planned enrichment
facility in that:

(E) A problem arises with respect to disposal of CaF2. It is not known whether
the CaF2 will be contaminated with uranium. Such contamination would prevent the

resale of the CaF2 and would require that such material be disposed of as low-level
waste.

(G) LES’s “preferred plausible strategy” for the disposition of depleted UF6 is
the possible sale to a *“private sector conversion facility” followed by disposal of
deconverted U308 in a “western U.S. exhausted underground uranium mine.” (ER
4.13-8). Such a conversion strategy cannot be accepted as plausible given that no
such conversion facility exists nor is it likely to be built to suit LES’s timing and
throughput requirements.

(I The “engineered trench” method of waste disposal proposed by LES is not
likely to be acceptable (ER 4.13-11, -19) if DUF6 is not considered low level waste.

Q3. What materials have you reviewed in preparation for your testimony?

A3. Part of my preparation was working with and assigning tasks to Dr. Brice Smith, a senior
scientist at IEER, and our librarian Lois Chalmers. Ireviewed various parts of the LES license
application, including the Environmental Report and the Safety Analysis Report, submitted by LES
to the Commission in support of its application, tha; relate to the depleted uranium to be generated
by the facility, the management of that material, and its deconversion and disposal. I also reviewed

various documents prepared by LES and persons work'ing for LES that shed light on LES’s plans



for disposition of depleted uranium. I have also reviewed documents on uranium disposal options
and uranium health effects including those from scientific journals as well as publications from
national and international bodies such as the Intemnational Commission on Radiological Protection,
the National Research Council of the National Academy of Sciences, the OECD Nuclear Energy
Agency, the Royal Society, the International Atomic Energy Agency, and the World Health

Organization.

In addition, I have reviewed the Draft and Final Environmental Impact Statement for the proposed
National Enrichment Facility prepared by the Nuclear Regulatory Commission (NUREG-1790)
(NIRS/PC Ex. 152, 191) as well as the Final Environmental Impact Statement for the proposed
Claibome Enrichment Facility (NUREG-1484) (NIRS/PC Ex. 58). I have revisited the history of 10
CFR 61.55 as well as other parts of 10 CFR 61. I have relviewed several related Department of
Energy documents, such as the Environmental Impact Statements for the proposed Portsmouth and
Paducah conversion plants (DOE/EIS-0359 and DOE/EIS-0360) (LES Ex. 16, 17) and the 1999
DOE Programmatic Environmental Impact Statement for Alternative Strategies for the Long-Term
Management and Use of Depleted Uranium Hexafluoride (DOE/EIS-0269) (LES Ex. 18). I have
also reviewed some of the supporting documents for those studies such as the 1997 Lawrence

Livermore National Laboratory Engineering and Cost Analyses. (NIRS/PC Ex. 55, 56).

I have studied these and related areas for many years, and so cannot make a full list of all the
materials | have reviewed that may shed light on the questions before the Board. For a further
listing of documents reviewed as part of my work in this case in collaboration with Dr. Smith, I

refer you to the reference lists in the following reports:

Makhijani and Smith, Costs and Risks of Management and Disposal of Depleted Uranium
JSrom the National Enrichment Facility Proposed to be Built in Lea County, New Mexico by



LES, November 24, 2004. (NIRS/PC Ex. 190) (See particularly 3-19 conceming uranium
health risks, 19-29 conceming regulatory aspects and generic analyses of near-surface
disposal, 30-34 concerning deconversion and byproducts thereof, and 35-51 concerning
factors affecting costs and cost estimates).

Makhijani and Smith, Update to Costs and Risks of Management and Disposal of Depleted
Uranium from the National Enrichment Facility Proposed to be Built in Lea County New
Mexico by LES by Arjun Makhijani, PhD. and Brice Smith, Ph.D. based on information
obtained since November 2004, July 5, 2005. (NIRS/PC Ex. 224) (See particularly 1
(summary), 2-6 concemning the need to analyze specific disposal options, 7-8 conceming the
difficulties of the Envirocare site, 8-22 concerning the difficulties of the WCS site, 22-24
concerning the probable need for geologic disposal).

Both of these reports have been filed in this proceeding on the indicated dates and are incorporated

by reference here. These works form the primary technical basis for my conclusions as presented in

this testimony. I asked Dr. Brice Smith to draft my testimony for me based on the above materials,

my deposition testimony, and an outline we developed together. Ireviewed, edited, and approved

the text of this testimony while on travel.

Q4. What is your understanding of the requirements for a plausible strategy as it relates to the
disposition of the depleted uranium hexafluoride that would be generated by the proposed National

Enrichment Facility?

'
A

A4. In the Claiborne Enrichment Center case the Atomic Safety and Licensing Board ruled that

Thus, in assessing the plausible tails disposal strategy adopted by the Applicant as part of its
decommissioning funding plan, we first must determine whether the funding plan contains a
reasonable or credible plan to dispose of the DUF; tails generated at the CEC and then
determine whether the Applicant's cost estimates for the components of the plan are
reasonable.' ' '

In the current context, a reasonable and credible plan for the disposition of the depleted uranium

hexafluoride that would be produced by the proposed NEF facility would have to address the

! ASLB CEC 1997 (NIRS/PC Ex. 205) p. 4 of 18.



deconversion of the DUF6 to a more stable chemical form, the safe disposal of the deconversion by-
produéts (i.e. the neutralization of the hydrofluoric acid and the disposal of the resulting calcium
fluoride), the processing of the DU into a suitable waste form, and the ultimate disposal of the

. depleted uranium in a manner that will meet all current regulatory requirements including the

annual dose limits in 10 CFR 61 and the EPA maximum concentration limits for drinking water.

The proposed LES facility will generate as much as 133,000 metric tons of DU, and to date the

disposal of such large quantities of depleted uranium has not occurred anywhere in the world.

An additional element that needs to be considered in the context of defining a plausible strategy is-
cost. While the Board has ruled that “the cost of implementing a pz.lrticular strategy has no bearing
upon whether any particular strategy is technically plausible,” it has also acknowledged that LES
itself noted that “the issues of ‘plausible strategy’ for waste disposal/dispositioning and
decommissioning costs are closely related” z_md that “the reasonableness of the estimated costs of
either the DOE plausible strategy or any potential private disposal strategy will be at issue in this

proceeding.”

- - \ ‘.
For an additional discussion on the nature and requirements of a plausible strategy I refer you to the

Makhijani and Smith 2004 Report (NIRS/PC Ex. 191), speciﬁcal_ly pages 44 to 47.

Q5. Moving to the propbsal before the Commission, what do you understand LES proposes to do

with the DUF6 from the NEF?

* ASLB June 30 2005 (NIRS/PC Ex. 206) p. 13-14.



N,

AS5. The LES FEIS contains the following description of the two options proposed for the
management of the DUFG that would be generated by the proposed NEF:

Two options are proposed for disposition of DUF6. The first option would be to ship the
material to a private conversion facility prior to disposal (Option 1). An alternative available
under the provisions of the United States Enrichment Corporation (USEC) Privatization Act
of 1996 would be to ship the material to a DOE conversion facility, either at Portsmouth,
Ohio, or at Paducah, Kentucky, for temporary storage and eventual processing by the DOE
conversion facility prior to disposal by DOE (Option 2).3

In addition, LES has publicly stated that
For many reasons, including the large volume of byproduct already in storagc' in the US, the
DOE deconversion facilities are not LES’s path of choice for byproduct deconversion.
LES has continually supported the development of a commercial, private deconversion

facility. In fact, the company will seek to develop long-term supply contracts with potential
deconversion operators in order to assist in their financing and licensing efforts to build such

a facility.*
LES and the NRC Staff ha.ve also stated that it is their position that the depleted uranium from the
deconversion facility would be considered Class A low-level radioactive waste under 10 CFR 61.55
and that the preferred option is the deconversion of the DUFs to DU;Os followed by its disposal in a
shallow land disposal facility. While no shallow-land burial site has been specifically iden_tiﬁed by
LES as the fina! destination for the DU3O4 that would be generated, the NRC FEIS considers only
the Hanford and Envirocare sites as potential options. The option of disposal at the proposed Waste
Control Specialists facility in Andrews County, Texas, which is currently seeking a\.‘.‘license, was
explicitly removed from consideration by the NRC as follows:

Due to the need for separate regulatory actions prior to disposal at WCS [Waste Control

Specialists], it is assumed that the depleted U308 generated from the adjacent or offsite

private conversion process would be disposed at another disposal site licensed to accept this
material.® '

3 NEF FEIS 2005 (NIRS/PC Ex. 191) p. 2-28.
4 LES NEF UFG6 info sheet (NIRS/PC Ex. 134) p. 3 (emphasis added).

" S NEF FEIS 2005 (NIRS/PC Ex. 191) p. 2-33.



The FEIS focuses heavily on the choice of Envirocare and, in fact, draws no conclusions
whatsoever about the environmental impacts of disposal at Hanford. The option of disposing of the
depleted uranium in an abandoned mine previously put forth by LES in this case was withdrawn as

a basis upon which they would rely for their plausible strategy.

Finally, LES has stated that it will consider only the neutralization of the hydrofluoric acid
generated during deconversion to form calcium fluoride (CaF;). They have also proposed that the

CaF, would be disposed of in the Lea County landfill as industrial waste.

Q6. In light of your understanding of the requirements of a plausible strategy, what is your
conclusion regarding the plausibility of the Cogema option for deconverting the DUF; that would

be generated by the proposed NEF?

AG6. Based on Cogema’s experience operating a similar deconversion plant in France (i.e. the
Pierrelatte plant) to that which would be required to handle the material from the proposed LES

facility, reliance on Cogema for the deconversion option would be considered technologically

[y

plausible once a siting process for the deconversion facility is specified by the NRC and provided

that the final deconversion form chosen is U3;Og and not UQ,.

Q7. What is your conclusion regarding the need to consider a contingency allowance with respect to

a deconversion facility based on Cogema’s experience with the Pierrelatte plant?

¢ Krich 2005 (NIRS/PC Ex. 187) Attachment 1.



A7. 1 will discuss issues relating to the general contingency factor of at least 25 percent required by
the NRC for unforeseen circumstances. With respect to a deconversion option based on Cogema’s
experience, the Pierrelatte plant upon which our cost estimate is based has a throughput that is more
than two and a half times larger thaf_t the throughput of a deconversion plant that' would be built to
handle the DUF6 from the proposed NEF facility. The LLNL analysis estimated that the unit cost
ofa deconversibn facility producing either DUO3;03 or DUO, would increase by about 73 percent if

the throughput of the facility was reduced by 50 percent.’

Thus, the scaling uncertainties are significant enough to argue for the continued inclusion of at least
a 25 percent contingency factor despite the fact that the 5.50 euro per kg U (87.10 per kg U in 2004

dollars) estimate is based on an operating plant with real-world practical experience.

Q8. What is your conclusion on the reasonableness of LES’s reliance on cost information from

either the Envirocare or WCS sites?

AS8. In their June 30, 2005 ruling, the Board stated that

To be sure, the choice regarding a “plausible strategy,” and the concomitant need to provide
a reasonable explanation of the costs of that choice as they relate to its financial
qualiﬁcagions/deconunissioning funding responsibilities, rests with LES in the first
instance.

In addition, the NRC stated in its guidelines for determining decommissioning costs that

The purpose of the review of the cost estimate is to ensure that the licensee or responsible
party has devc'loped a cost estimate for decommissioning the facility based on documented

? Makhijani and Smith 2004 (NIRS/PC Ex. 190) . 37 and LLNL 1997 CA (NIRS/PC Ex. 56) p. 99-100.
* ASLB June 30 2005 (NIRS/PC Ex. 206) p. 14 (cmphasxs added)
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and reasonable assumptions and that the estimated cost is sufficient to allow an independent
third party to assume responsibility for decommissioning the facility if the licensee or
responsible party is unable to complete the decommissioning.’

The current LES cost estimates rely on the lowest price quoted to them in a Memorandum of
Agreement (MOA) between LES and WCS. This MOA states the parties’ intention to consider
discussions that could lead to a contract for WCS to accept two years .worth of depleted uranium
from a private deconversion facility amounting to a total of 16,800 metric tons of DU3Os or 14,250
tons of DU. This quantity is less than 11 percent of the 133,000 metric tons of DU that the
proposed NEF facility would be expected to generate over its operational lifetime.'® The MOA also
states that the proposed WCS would be sufficiently large to contain the full amount if it was
eventually disposed of at the proposed WCS site. Currently, however, WCS has no license to
dispose of radioactive waste and, therefore, these discussion are contingenf upon the WCS

assumption that it will receive a license from the Texas Commission on Environmental Quality.

In the final EIS for the NEF, the NRC staff notes the following the actions that would be necessary
before it would be possible to dispose of the depleted uranium from the NEF facility at the proposed
Waste Control Specialists site in Andrews County, Texas:

Before the depleted uranium generated by the proposed NEF could be disposed at the
proposed WCS Compact Facility, a series of legal procedures and approval processes
would have to be successfully addressed. These procedures and processes include:

1. Approval by the State of Texas of WCS’s application, including authorization

" by the State for the WCS Compact Facility to accept for disposal depleted
uranium oxides of the type and quantities expected to be generated as a result
of the proposed NEF’s operations;

2. Approval by the Rocky Mountain Compact (in which the proposed NEF
would be located) for the export of the depleted uranium oxides from the
Compact; and '

3. Approval by the Texas Compact for the import and disposal of the depleted
uranium oxides generated as a result of the proposed NEF’s operations. !

® NUREG 1757, Vol. 3 (NIRS/PC Ex. 249) p. 4-9 (emphasis added).
' MOA 2005 (LES Ex. 105) p.2to 3.
" NEF FEIS 2005 (NIRS/PC Ex. 191) p. 2-32 to 2-33.
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They go on to specifically recognize that “[a] separate licensing process could be required to obtain
approval from the State of Texas™ for the disposal of DU even if the general low-level waste
application is eventually granted.'? In light of these considerations, the NRC staff concluded that

Due to the need for separate regulatory actions prior to disposal at WCS, it is

assumed that the depleted UsOg generated from the adjacent or offsite private

~ conversion process would be disposed at another disposal site licensed to accept this

material."?
WCSisnotina position to set its prices for disposal. Those prices would have to be set by the
Texas Compact Commission. Thus, a vague cost estimate from WCS that can be changed at any
time, that contains no basis for how it might be changed, when it might be changed, or whether
there are any upper limits to the cost cannot be considered to be reasonable or credible estimate in
this case. In light of this conclusion it is interesting to note that the January 2005 memorandum of
agreement explicitly states that

LES and WCS acknowledge and agree that neither party accepts any responsibility

for nor make[s] any representation or warranty, express or implied, with respect to

the information provided to the other party in accordance with this MOA."
This type of agreement should not form the basis for estimating the cost of a plausible disposal

strategy, and should not be accepted by the NRC. Relying on this memorandum of agreement for a

cost estimate before WCS has been granted a license is more wishful thinking than a plausible

v

strategy.

LES also notes in support of its cost estimate a single page letter from the Executive Vice President
of Envirocare that states that the cost stated in the LES license application were “a conservative

estimate of what it would currently cost at standard depleted U308 density to dispose of such

2 NEF FEIS 2005 (NIRS/PC Ex. 191) p. I-83 (in the electronic version of the FEIS this quote appears on page 1-82)
' NEF FEIS 2005 (NIRS/PC Ex. 191) p. 2-33.

" MOA 2005 (LES Ex. 105) p. 4 (emphasis added).
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material at Envirocare’s Utah facility.”'> At the time the Envirocare letter was written, the disposal
costs reported by LES in its license application were between $1.47 and $2.17 per kilogram of
uranium compared to the current LES estimate of $1.14 per kilogram of uranium.'® As with the
case of WCS, a vague unsupported statement with no supporting discussion of the analysis
underlying the conclusion cannot be considered sufficient to document the assumptions made, much
less determine if they are reasonable. In addition, the letter from Envirocare also noted that their
review was not an offer to dispose of the material at this cost and that the DU would still have to be

meet “Envirocare’s licenses, permits, and operational requiremcnts."'7

Q9. What is your understanding of the role of the NRC required contingency factor in general and

its applicability to the estimates of DU dispositioning in this case in specific?

A9. In the Consolidated NMSS Decommissioning Guidance: Financial Assurance, Recordkeeping,

and Timeliness the NRC noted that
The purpose of the review of the cost estimate is to ensure that the licensee or responsible
party has developed a cost estimate for decommissioning the facility based on documented
and reasonable assumptions and that the estimated cost is sufficient to allow an independent
third party to assume responsibility for decommissioning the facility if the licensee or
responsible party is unable to complete the decommissioning. !

They went on to state that “[a]t minimum, all cost estimates for unrestricted or restricted release

must” apply “a contingency factor of at least 25 percent to the sum of all estimated costs.”'’ The

reason NRC requires this provision is stated clearly:

1 Krich 2005 (NIRS/PC Ex. 187) Attachment 2.

' LES SAR 2004 (NIRS/PC Ex. 222) Table 10.3-1.

'7 Krich 2005 (NIRS/PC Ex. 187) Attachment 2.

'8 NUREG 1757, Vol. 3 (NIRS/PC Ex. 249) p. 4-9. -

' NUREG 1757, Vol. 3 (NIRS/PC Ex. 249) p. 4-9 to 4-10 (emphasis added).
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Because of the uncertainty in contamination levels, waste disposal costs, and other costs
associated with decommissioning, the cost estimate should apply a contingency factor of 25
percent to the sum of all estimated decommissioning costs. The 25 percent contingency
factor provides reasonable assurance for unforeseen circumstances that could increase
decommissioning costs, and should not be reduced or eliminated simply because foreseeable
costs are low.”

Typical examples of unforeseen circumstances would include things like industrial accidents and

other unexpected delays in construction or shutdowns during operation.

This guidance clearly demands two things of cost estimates; first, that the baseline estimate should
be based on “documented and reasonable assumptions™ and.sec_ond, that the contingency allowance
relate to “unforeseen circumstances.” Therefore, we have retained the NRC contingency factor of
25 percent deséite that fact that we have quantified some of the anticipated uncertainties in the
economic analysis presented in the November 2004 report. This is because the NRC guidance
explicitly and emphatically states that the contingency factor of at least 25 percent provision relates

to “unforeseen circumstances.”

Q10. What is your understanding of the role of the triennial cost adjustments and how they relate to

the contingency factor required by the NRC? \ W

A10. The triennial cost adjustmenis are meant to allow minor modifications of the decommissioning
cost estimates to reflect changes such as adjusting for changing inflation rates. It is not meant to
provide a mechanism for major adjustments to the cost to reflect significant departures from the
decommissioning plan set forth at the time the license is granted. A particularly relevant precedent

in this case is the Atomic Safety and Licensing Board’s rulings in the Claiborne Enrichment Center

% NUREG-1757, Vol. 3, Appendix A (LES Ex. 82), p. A-29 (emphasis in the original).
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case in 1997 with respect to the cost of neutralizing the HF and disposing of the resulting calcium

fluoride as discussed above. In its ruling the Board concluded that

Here, the largest component of the Applicant's estimate for tails disposal is that for the
conversion of DUF6 to U308. As we have found, however, the Applicant's estimate has not
properly accounted for neutralizing the byproduct HF as part of its estimate. This additional
cost is substantial and it is not the type of expense, like an increase for inflation or the
development of a new technology (see 50 Fed.Reg. 5600, 5604 (1985)), that merely should
be added sometime in the future after one of the Applicant's periodic decommissioning
Junding reviews that the Applicant is committed to performing at least once every 5 years.
(App.Exh. l(e) at 7-1.) Rather, the neutralization of the byproduct HF produced as part of
the conversion of DUF6 to U308 is clearly an essential element of the convers10n cost (and
hence the tails disposal cost) that reasonably can be estimated at this time.?

It went on to specify that the corporate structure of the LES partnership makes it particularly

important that the initial cost estimate be reasonable:

In other words, LES must be totally self-reliant in paying for tails disposal. As we detailed
in LBP-96-25, 44 NRC at 378-80, LES is a newly formed entity created to build and operate
the CEC. It is structured as a limited partnership and LES has no significant independent
assets. Id. at 398-99, Similarly, none of the LES general or limited partners are corporations
of worth. Id. Further, under the LES Partnership Agreement, as well as general principles of
corporate and partnership law, the corporate parents and other affiliates of the LES general
and limited partners have no liability for the obligations of the partnership. Id. at 402 n. 30.
In these circumstances, we cannot conclude that the Applicant’s tails disposal estimate
need only be a rough approximation that can be adjusted in the future upon periodic
reviews by the Applicant. Rather, for the LES tails disposal estimate to be a reasonable
one, it must include the substantial cost of neutrahzmg the HF from the conversion of
DUF6 to U308.2

In the present LES case, the applicants have once again failed to include an adequate cost estimate

for the neqtralization of the HF and disposal of the resulting CaF2 as low-level was\_t‘é. In addition,
neither the NRC nor LES has offered any analysis whatsoever for the impacts of shallow land

disposal of the depleted uranium upon which their disposal costs are bqsed. Once the NEF facility
is licensed and operating, the recogniti.on that shallow land burial is very unlikgly to be acceptable
based on the dose limits in 10 CFR 61 and/or the EPA Natibnal Primary Drinking Water standard,

the cost for disposal will escalate dramatically, as I have testified. The difference for LES is, in

2! ASLB CEC 1997 (NIRS/PC Ex. 205) p. 11 of 18 (emphasis added).
22 ASLB CEC 1997 (NIRS/PC Ex. 205) p. 12 of 18 (emphasis added).
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effect, the difference between a viable business and a non-viable one. Our November 2004 report
showed that, under the assumption of repository disposal, the cost that would have to be charged per
separative work unit to recover the funds necessary to pay for DU dispositioning would range from
$50 to $110 per SWU. Such a large charge would be very unlikely to be recoverable from
customers given that the commercial cost of enrichment services are expected to remain in the range

of $100 to $120 per SWU over the coming decades.”

If after three or six years of oéeration LES shuts down due to increased decommissioning costs, the
DU already generated would be much more expensive to degl with through the private option. This
is because the cost of locating, characterizing, licensing, and constructing a repository for depleted
uranium will be very capital intensive and, therefore, the ﬁnit costs for small quantities would be
much highef than for large quantities. Given the large difference in estimated disposal costs even
assuming the full depleted uranium inventory is generated ($1.14 per. kg U from LES for shallow
land- burial compared to $5.40 and $8.00 per kilogram of uranium for disposal in a WIPP like
repository) it is critical to determine the reasonableness of their cost estimate before a license is

granted in this case. This is parﬁcularly important given that my analysis, which is currently the

. only analysis of the impacts of shallow land burial on the table in this case, has shown that it is very

[y

unlikely that depleted uranium can be disposed of in a shallow land burial facility i}x'accordance

with the existing regulatory dose limits.

 Makhijani and Smith 2004 (NIRS/PC Ex. 190) p. 49-51.

16



References:

10 CFR 61 DEIS 1981
(NIRS/PC Ex. 167)

U.S. Nuclear Regulatory Commission, “Draft Environmental Impact
Assessment on 10 CFR 61 ‘Licensing Requirements for Land Disposal of
Radioactive Waste’”, Main Report, September 1981 (NUREG-0782, Vol. 2)

10 CFR 61 DEIS 1981b
(NIRS/PC Ex. 168)

U.S. Nuclear Regulatory Commission, “Draft Environmental Impact
Assessment on 10 CFR 61 ‘Licensing Requirements for Land Disposal of
Radioactive Waste'”, Appendices G-Q, September 1981 (NUREG-0782, Vol. 4)

10 CFR 61 FEIS 1982
(NIRS/PC Ex. 169)

U.S. Nuclear Regulatory Commission, “Final Environmental Impact Assessment
on 10 CFR 61 ‘Licensing Requirements for Land Disposal of Radioactive
Waste’”, Summary and Main Report, November 1982 (NUREG-0945, Vol. 1)

10 CFR 61 final rule
1982 (NIRS/PC Ex. 85)

U.S. Nuclear Regulatory Commission. “10 CFR parts 2, 19, 20, 21, 30, 40, 51,
61, 70, 73 and 170: licensing requirements for land disposal of radioactive
waste. Final Rule.” Federal register, v.47, no. 248 (Dec. 27, 1982). pp. 57446-
574717.

40 CFR 141 2004
(NIRS/PC Ex. 202)

U.S. Code of Federal Regulations, “Title 40 — Protection of Environment:
Chapter I - Environmental Protection Agency; Part 141 — National primary
drinking water regulations”, July 1, 2004, online at
http://www.access.gpo.gov/nara/cfr/waisidx_04/40cfr141 04.html.

40 CFR 61 2004

U.S. Code of Federal Regulations, “Title 40 — Protection of Environment:
Chapter I - Environmental Protection Agency; Part 61 — National emission

(NIRS/PC Ex. 87) standards for hazardous air pollutants”, July 1, 2004, online at
http://www.access.gpo.gov/nara/cfr/waisidx_04/40cfr61 04.html.
. U.S. Nuclear Regulatory Commission, Office of Waste Management and
ACP DEIS 2005 Environmental Protection, Office of Nuclear Material Safety and Safeguards,

(NIRS/PC Ex. 203)

Environmental Impact Statement for the Proposed American Centrifuge Plant in
Piketon, Ohio, Draftt Report for Comment, August 2005 (NUREG-1834)

ASLB Aug 4 2005
(NIRS/PC Ex. 204).

U.S. Nuclear Regulatory Commission, Atomic Safety and Licensing Board, In
the Matter of Louisiana Energy Services, L.P. (National Enrichment Facility),
“Memorandum and Order: (Ruling on Motion to Admit Late-Filed Amended
and Supplemental Contentions)”, Docket No. 70-3103-ML, ASLBP No. 04-826-
01-ML, August 4, 2005.

| ASLB CEC 1997
(NTRS/PC Ex. 205)

U.S. Nuclear Regulatory Commission, Atomic Safety and Licensing Board, In
the Matter of Louisiana Energy Services, L.P.(Claiborne Enrichment Center),
LBP-97-3, Docket No. 70-3070-ML, ASLBP No. 91-641-02-ML (Special
Nuclear Material License), 45 N.R.C. 99, 1997 WL 345666 (N.R.C.), March 7,
1997.

ASLB June 30 2005
‘| (NIRS/PC Ex. 206)

U.S. Nuclear Regulatory Commission, Atomic Safety and Licensing Board, In
the Matter of Louisiana Energy Services, L.P.(National Enrichment Facility),
“Memorandum and Order: (Ruling on NIRS/PC Late-Filed Contention
Amendments)”, Docket No. 70-3103-ML, ASLBP No. 04-826-01-ML, June 30,
2005. '

Baird et al. 1990
(NIRS/PC Ex. 170)

R.D. Baird, M.K. Bollenbacher, E.S. Murphy, R. Shuman, and P.B. Klein,
“Evaluation of the Potential Public Health Impacts Associated with Radioactive
Waste Disposal at a Site Near Clive, Utah"”, Rogers and Associates Engineering
Corporation, June 1990 (RAE-9004/2-1)

17




Baird et al. 1990b
(NIRS/PC Ex. 171)

R.D. Baird, G.B. Merrell, D.E. Bernhardt, and V.C. Rogers, “Additional
Radionuclide Concentration Limits for the NORM Disposal Site at Clive, Utah™,
Rogers and Associates Engineering Corporation, August 1990 (RAE-9000/16-1)

Barron 2005 (NIRS/PC | Jeff Barron, “Plant construction falls behind”, Portsmouth Daily Times, July 15,
Ex. 207) 2005.

Bauman 2005 (NIRS/PC | Joe Bauman, “Senate OKs Class B, C waste ban”, Deseret Morning News (Salt
Ex. 172) Lake City), February 3, 2005.

Bauman 2005b

(NIRS/PC Ex. 173)

Joe Bauman, “House votes to ban importing of B, C wastes”, Deseret Morning
News (Salt Lake City), February 10, 2005 :

Memo to Scott Flanders from Matthew Blevins, “Telephone Summary

113(1)2‘),'"5 2005 (LES Ex. Regarding Depleted Uranium Disposal”, April 6, 2005. [Internal NRC memo
regarding a February 24, 2005 teleconference]
(NIR Letter from James R. Carr, Professor of Geological Sciences and Engineering at
garrIZ;);)S S/pC the University of Nevada, Reno, to Arjun Makhijani, Regarding the Potential for
x. 174) Erosion at the Proposed WCS Site, May 16, 2005.

CEC FEIS 1994
(NIRS/PC Ex. 58)

U.S. Nuclear Regulatory Commission, “Final Environmental Impact Statement
for the Construction and Operation of Claibome Enrichment Center, Homer,
Louisiana”, Volume 1, August 1994 (NUREG-1484)

Closing the Circle
(NIRS/PC Ex. 208)

U.S. Department of Energy, Closing the Circle on the Splitting of the Atom: The
Environmental Legacy of Nuclear Weapons Production in the United States and
What the Department of Energy is Doing About It, DOE/EM-0266, Washington,
D.C.: DOE Office of Environmental Management, Office of Strategic Planning
and Analysis, January 1996.Closing the Circle on the Splitting of the Atom

online at http://legacystory.apps.em.doe.sov/text/close/close2.htm.

Dallas Morning News
2005 (NIRS/PC Ex.
175)

Wire Reports, “Probation threatened for nuclear agency”, Dallas Morning News,
April 30, 2005.

Deposition Chater et al.

Deposition of Chris Chater, Bernard Duperret, Rodney H. Fisk, Rod Krich,
Robert Pratt, Paul G. Schneider, Michael H. Schwartz, Julian J Steyn. Monday,
October 4, 2004. In the matter of Louisiana Energy Services (National
Enrichment Facility) v. Nuclear Information and Resource Service and Public

350041/ (l)(())/04 (NIRS/PC Citizen. U.S. Nuclear Regulatory Commission, Docket No. 70-3103-ML;
X ) ASLBP No. 03-816-01-ML. Transcript by Neal R. Gross. At head of title:
Before the Commission. Deposition took place in offices of Winston & Strawn,
Washington, DC.
. U.S. Department of Energy, “Integrated Data Base Report — 1994: U.S. Spent
gOEl .17235 (NIRS/PC Nuclear Fuel and Radioactive Waste Inventories, Projections, and
X. Characteristics”, September 1995 (DOE/RW-0006, Rev. 11)
U.S. Department of Energy, “Integrated Data Base Report — 1996: U.S. Spent
: EOEI ,17?797 (NIRS/PC Nuclear Fuel and Radioactive Waste Inventories, Projections, and
X. ) Characteristics”, December 1997 (DOE/RW-0006, Rev. 13)
U.S. Department of Energy. Office of Environmental Management.
ESEI (1)‘9238 (NIRS/PC Department of Energy Response to 1997 IEER Environmental Management

| report. [Washington, DC]: EM, March 18, 1998.

18




DOE 1998b (NIRS/PC
Ex. 209)

U.S. Department of Energy, The Current and Planned Low-Level Waste
Disposal Capacity Report, Revision 1, September 18, , 1998.

DOE 2000 (NIRS/PC
Ex. 103)

U.S. Department of Energy. Office of Environmental Management. Buried
Transuranic-Contaminated Waste Information for U.S. Department of Energy
Facilities, Washington, DC: DOE EM, June 2000.

DOE 2001 (NIRS/PC
Ex. 178)

U.S. Department of Energy, “Summary Data on the Radioactive Waste, Spent
Nuclear Fuel, and Contaminated Media Managed by the U.S. Department of
Energy”, April 2001.

DOE Paducah ROD 2004
(NIRS/PC Ex. 105)

U.S. Department of Energy. “Record of decision for construction and operation

of a depleted uranium hexafluoride conversion facility at the Paducah, KY, site.”
Federal Register,v. 69, no. 143 (July 27, 2004). pp. 44654-44658. On the Web
at http://web.ead.anl.gov/uranium/pdf/PadRODRegister.pdf,

DOE PEIS 1999 (LES

U.S. Department of Energy, “Final Programmatic Environmental Impact
Statement For Alternative Strategies For The Long-Term Management And Use

Ex.18) Of Depleted Uranium Hexafluoride™, April 1999 (DOE/EIS-0269)
DOE Portsmouth ROD U.S. Department of Energy. “Record of decision for construction and operation
2004 (NIRS/PC Ex of a depleted uranium hexafluoride conversion facility at the Portsmouth, OH,
106 : Site.” Federal Register, v. 69, no. 143 (July 27, 2004). pp. 44649-44654. On

) the Web at http://web.ead.anl.gov/uranium/pdf/PortRODRegister.pdf.

Envirocare 2005
(NIRS/PC Ex. 179)

Envirocare of Utah, LLC, “State of Utah Radioactive Material License UT
2300249: Amendment 22, adopted June 13, 2005, online at

http://www.envllc.com/pages/Ip/index.php (as viewed on July 1, 2005)

Envirocare 2005b
(NIRS/PC Ex. 180)

Envirocare of Utah, LLC. Press Release, “Envirocare Purchased By Investor
Group: New Owners Call for Ban of B & C Waste in the State of Utah”,
Febn_mry 1, 2005 .

EPA 1999 (NIRS/PC
Ex. 181)

U.S. Environmental Protection Agency, “Understanding Variation in Partition
Coefficient, K4, Values, Volume II: Review of Geochemistry and Available K4
Values for Cadmium, Cesium, Chromium, Lead, Plutonium, Radon, Strontium,
Thorium, Tritium (CH), and Uranium”, August 1999 (EPA 402-R-99-004B)

EPA FGR 13 (NIRS/PC
Ex. 111)

Keith F. Eckerman, Richard W. Leggett, Christopher B. Nelson, Jerome S.
Puskin, Allan C.B. Richardson. Cancer Risk Coefficients for Environmental
Exposure to Radionuclides: Radionuclide-Specific Lifetime Radiogenic Cancer
Risk Coefficients for the U.S. Population, Based on Age-Dependent Intake,
Dosimetry, and Risk Models.. Federal Guidance Report No. 13. EPA 402-R-
99-001. Oak Ridge, TN: Oak Ridge National Laboratory; Washington, DC:
Office of Radiation and Indoor Air, United States Environmental Protection
Agency, September 1999.

EPAFGR 13 CD

"Supplement 2002

(NIRS/PC Ex. 112)

EPA (2002). U.S. Environmental Protection Agency, Federal Guidance Report
13 Cancer Risk Coefficients for Environmental Exposure to Radionuclides: CD
Supplement, EPA 402-C-99-001, Rev. 1 (Oak Ridge National Laboratory, Oak
Ridge, TN; U.S. Environmental Protection Agency, Washington, DC).

Etter 1996 (NIRS/PC
Ex. 182)

Memo to Susan White, Staff Attorney, From Stephen D. Etter, Staff Geologist
for the Texas Natural Resource Conservation Commission, “Suitability of the
Waste Control Specialists, Inc. Site, Andrews Country, Texas, for Disposal of

Radioactive Wastes, Draft”, April 1996.

19




Fioravanti & and
Makhijani 1997
(NIRS/PC Ex. 115)

Marc Fioravanti and Arjun Makhijani. Containing the Cold War Mess:
Restructuring the Environmental Management of the U.S. Nuclear Weapons
Complex. Takoma Park, Maryland: Institute for Energy and Environmental
Research, October 1997. On the Web at http://www.ieer.org/reports/cleanup.

Fioravanti & and
Makhijani 1998
(NIRS/PC Ex.116)

Marc Fioravanti and Arjun Makhijani. Supplement to Containing the Cold War
Mess

IEER's Response to the Department of Energy's Review. Takoma Park,
Maryland: Institute for Energy and Environmental Research, March, 1998. On
the Web at http://www.icer.org/reports/cleanup/cin-supp.html.

Fisk 2004 (LES Ex. 98) _

Rod Fisk to Rod Krich, “Costs”, December 2, 2004. E-mail.

Fisk 2005 (LES ex. 99)

Rod Fisk to Rod Krich, “Transportation of Depleted UF6 and U308", March 23,
2005. E-mail.

GAO 2004 (NIRS/PC
Ex. 183)

U.S. General Accounting Office, “Low-Level Radioactive Waste: Disposal
Availability Adequate in the Short Term, but Oversight Needed to Identify Any
Future Shortfalls”, Report to the Chairman, Committee on Energy and Natural
Resources, U.S. Senate, June 2004 (GAO-04-604)

GAO/RCED-92-183
(NIRS/PC Ex. 211)

U.S. General Accounting Office, “Nuclear Waste: Defense Waste Processing
Facility — Cost, Schedule, and Technical Issues”, Report to the Chairman,
Environment, Energy, and Natural Resources Subcommittee, Committee on
Government Operations, House of Representatives, June 1992 (GAO/RCED-92-

183)

GAO/RCED-93-87
(NIRS/PC Ex. 212)

U.S. General Accounting Office, “Federal Research: Super Collider is Over
Budget and Behind Schedule”, Report to the Congressional Requesters,
February 1999 1993 (GAO/RCED-93-87)

GAO/RCED-97-63
(NIRS/PC Ex. 213)

U.S. General Accounting Office, “Department of Energy: Management and
Oversight of Cleanup Activities at Fernald”, Report to the Congressional
Requesters, March 1997 (GAO/RCED-97-63)

GAO/T-RCED-93-58
(NIRS/PC Ex. 214)

U.S. General Accounting Office, “Nuclear Waste: Yucca Mountain Project
Management and Funding Issues”, Statement of Jim Wells, Testimony before
the Subcommittee on Energy and Power, Committee on Energy and Commerce
and the Subcommittee on Energy and Mineral Resources, Committee on Natural
Resources, House of Representatives, July 1, 1993 (GAO/T-RCED-93-58)

GAO/T-RCED-99-21
(NIRS/PC Ex. 215)

U.S. General Accounting Office, “Nuclear Waste: Schedule, Cost, and
Management Issues at DOE’s Hanford Tank Waste Project”, Statement of Ms.
Gary L. Jones, Testimony before the Subcommittee on Oversight and
Investigations, Committee on Commerce, House of Representatives, October 8,
1998 (GAO/T-RCED-99-21)

GA0-02-191 (NIRS/PC
Ex. 216)

U.S. General Accounting Office, “Nuclear Waste: Technical, Schedule, and
Cost Uncertainties of the Yucca Mountain Repository Project”, Report to the
Congressional Requesters, December 2001 (GAO-02-191)

GAO-03-593 (NIRS/PC
Ex. 217)

U.S. General Accounting Office, “Nuclear Waste: Challenges to Achieving
Potential Savings in DOE’s High-Level Waste Cleanup Program™, Report to the
Chairman, Subcommittee on Oversight and Investigations, Committee on
Energy and Commerce, House of Representatives , June 2003 (GAO-03-593)

20




Henetz 2005 (NIRS/PC
Ex. 184)

Patty Henetz, “Huntsman signs waste-ban measure; Class B and C: The material
can be thousands of times hotter than what Envirocare of Utah deals in”, Salt
Lake City Tribune, February 26, 2005.

Hertzler et al. 1994
(NIRS/PC Ex. 117)

T.J. Hertzler, D.D. Nishimoto, and M.D. Otis. Depleted uranium disposal
options evaluation. EGG-MS-11297. Idaho Falls, ID: Waste Management
Technology Division, Science Applications International Corporation for EG&G
Idaho, Inc. and the U.S. Department of Energy, Office of Environmental
Restoration and Waste Management, May 1994.

(NIRS/PC Ex.186)

Holt 2005 (NIRS/PC Mark Holt, “Civilian nuclear waste disposal”, CRS Issue Brief for Congress,

Ex.219) Order code IP92059, Congressional Research Service, Updated June 9, 2005.

Huntoon 2000 Letter from Carolyn L. Huntoon, Assistant Secretary for Environmental

(NIRS/PC Ex.118) Management, U.S. Department of Energy, to Arjun Makhijani, July 18, 2000.
X International Atomic Energy Agency, “Scientific and Technical Basis for the

EAE [1\825003 (NIRS/PC Geologic Disposal of Radioactive Wastes”, Technical Reports Series No. 413,

X. 185) February 2003 (STVDOC/010/413)
JAEA/NEA 2001 A Joint Report by the OECD Nuclear Energy Agency and the International

Atomic Energy Agency, “Management of Depleted Uranium®, 2001

ICRP 81 (NIRS/PC Ex.
122)

International Commission on Radiological Protection. Radiation protection
recommendations as applied to the disposal of long-lived solid radioactive
waste. Annals of the ICRP, v. 28, no. 4. ICRP pubhcatlon 81. Kidlington,
Oxford; Tarrytown, NY: Pergamon, 1998.

Johnson 2005 (NRC Staff
Ex. 39)

Timothy C. Johnson to James W. Clifford, “April 19, 2005, In-Office Review
Summary: Louisiana Energy Services Decommissioning Funding”, April 29,
2005. Internal NRC memo.

Kozak et al. 1992
(NIRS/PC Ex. 128)

Matthew W. Kozak, Thomas A. Feeney, Christi D. Leigh, Harlan W. Stockman.
Performance assessment of the proposed disposal of depleted uranium as Class
A Low-level Wastewaste. FIN A1764 Final Letter Report submitted December
16, 1992 to F.W. Ross (Low-Level Waste Management Branch, Office of
Nuclear Material Safety and Safeguards, Nuclear Regulatory Commission).
Albuquerque, NM: Sandia National Laboratories, 1992.

Letter to Director, Office of Nuclear Material Safety and Safeguards, U.S.

Krich 2005 (NIRS/PC Nuclear Regulatory Commission, From R.M. Krich, LES, “Clarifying

Ex. 187) Information Related to Depleted UFs Disposition Costs and Request for License
Condition”, March 29, 2005 (NEF#05-016) '
Letter to Director, Office of Nuclear Material Safety and Safeguards, U.S.

Krich 2005b (NIRS/PC | Nuclear Regulatory Commission, From R.M. Krich, LES, “Clarifying

Ex. 188) Information Related to Depleted UF4 Disposition Costs and Application for
Withholding Information from Public Disclosure”, April 8, 2005 (NEF#05-017)
U.S. Nuclear Regulatory Commission, before the Atomic Safety and Licensing
Board, In the Matter of Louisiana Energy Services, L.P. (National Enrichment

LES 2005/08/11 Facility), “Applicant’s Objections and Responses to Nuclear Information and

(NIRS/PC Ex. 221)

Resource Service’s and Public Citizen’s Second Supplemental Interrogatories
and Document Request™, Docket No. 70-3103-ML, ASLBP No. 04-826-01-ML,
August 11, 2005. '

21




LES Business Study 2004
(LES Ex. 91)

Business study: tails deconversion and cylinder washing plants at Urenco
(Capenhurst) Limited. 26" August 2004. Protected Materials. Bates no. LES-
PRO-00631 etc.

LES NEF UF6 info sheet
(NIRS/PC Ex. 134)

Louisiana Energy Services. Uranium hexafluoride deconversion and disposal in
the United States. National Enrichment Facility Information Sheet, Version 2.
1-19-04. On the Web at
http://www.nefnm.com/documents/infosheets/uranium.pdf.

LES SAR 2004 ..
(NIRS/PC Ex. 222)

Louisiana Energy Services, “National Enrichment Facility License Application
Safety Analysis Report”, Revision 2, July 2004, On the Web at
http://www.nrc.gov/materials/fuel-cycle-fac/m104219003 8.pdf.

LLNL 1997 CA

Hatem Elayat, Julie Zoller, Lisa Szytel. Cost analysis report for the long-term
management of depleted uranium hexafluoride. UCRL-AR-127650.
Livermore, CA: Lawrence Livermore National Laboratory, May 1997.

(NIRS/PC Ex. 56) Summary (26 p) on the Web at
, http://www.osti.gov/energycitations/product.biblio.isp?osti_id=
575544&queryld=3&start=0.
J.W. Dubrin, J.N. Zoller, L. Rahm-Crites, et al. Depleted Uranium Hexafluoride
LLNL 1997 EA Program: Engineering analysis report for the long-term management of

(NIRS/PC Ex. 55)

depleted uranium hexafluoride. UCRL-AR-124080, Rev 2. Livermore, CA:
Lawrence Livermore National Laboratory, May 1997. (Volumes I & II). On
the Web at http://www.lInl.gov/tid/lof/documents/toc/231539.html.

LLNL Wilt 1997
(NIRS/PC Ex. 135)

Gloria Wilt. “Dealing with a Dangerous Surplus from the Cold War.”
Lawrence Livermore National Laboratory UCRL-52000-97-4. Science &
technology review (April 1997) pp. 4-13. On the Web at
htp://www.lInl.gov/str/pdfs/04_97.pdf.

LMI 2004 (LES Ex. 86)

Eve M. Meek, David R. Gallay, Douglas A. Gray, and Gerald W. Westerbeck,
“An Analysis of DOE’s Cost to Dispose of DUF6”, LMI Government
Consulting, December 2004 (Report DE5S23T1)

Makhijani & Boyd 2001
(NIRS/PC Ex. 137)

Arjun Makhijani and Michele Boyd. Poison in the Vadose Zone: An
examination of the threats to the Snake River Plain aquifer from the Idaho
National Engineering and Environmental Laboratory. Takoma Park, Maryland:
Institute for Energy and Environmental Research, October 2001 On the Web at
http://www.ieer.org/reports/poison/pvz.pdf. .

Makhijani & Boyd 2004
(NIRS/PC Ex. 136)

Arun Makhijani and Michele Boyd. Nuclear Dumps by the Riverside: Threats
to the Savannah River from Radioactive Contamination at the Savannah River
Site (SRS). Takoma Park, Maryland: Institute for Energy and Environmental
Research, March 11, 2004. On the Web at
http://www.ieer.org/reports/srs/index.html.

Makhijani and Gopal
2001 (NIRS/PC Ex.
189)

Arjun Makhijani and Sriram Gopal, “Setting Cleanup Standards to Protect
Future Generations: The Scientific Basis of the Subsistence Farmer Scenario and
Its Application to the Estimation of Radxonuclxde Soil Action Levels (RSALs)
for Rocky Flats”, December 2001.

Makhijani and Smith
2004 (NIRS/PC Ex.
190) . .

Arjun Makhijani and Brice Smith, “Costs and Risks of Management and
Disposal of Depleted Uranium from the National Enrichment Facility Proposed
to be Built in Lea County New Mexico by LES”, November 24, 2004.

22




Makhijani October 2000
(NIRS/PC Ex. 138)

Arjun Makhijani. Letter from IEER to Carolyn Huntoon, Assistant Secretary for
Environmental Management, United States Department of Energy October 13,
2000 On the Web http://wwiw.ieer.org/comments/waste/tru2hunt.hitml.

E. James Ferland, President and CEO Louisiana Energy Services, L.P. and

MOA 2005 (LES Ex. George E. Dials, President and COO Waste Control Specialists LLC,
105) “Memorandum of Agreement between Louisiana Energy Services, L.P. and
Waste Control Specialists LLC™, January 14, 2005.
National Research Council. Committee on Decontamination and
NAS/NRC 1996 Decommissioning of Uranium Enrichment Facilities. Affordable Cleanup?

(NIRS/PC Ex. 150)

Opportunities for cost reduction in the decontamination and decommissioning of
the nation's uranium enrichment facilities. Washington, DC: National

| Academies Press, 1996.

NAS/NRC 2003
(NIRS/PC Ex. 151)

National Research Council. Board on Radioactive Waste Management.
Committee on Improving the Scientific Basis for Managing Nuclear Materials
and Spent Nuclear Fuel through the Environmental Management Science
Program. Improving the Scientific Basis for Managing DOE's Excess Nuclear
Materials and Spent Nuclear Fuel. Washington, DC: National Academies
Press, 2003.

NAS/NRC 2005
(NIRS/PC Ex. 225)

Richard R. Monson (Chair) et al., “Health Risks from Exposure to Low Levels
of Ionizing Radiation: BEIR VH — Phase 2”, Committee to Assess Health Risks
from Exposure to Low Levels of Ionizing Radiation, Board on Radiation Effects
Research, National Academies Press, Washington, DC (2005)

NEF DEIS 2004
(NIRS/PC Ex. 152)

U.S. Nuclear Regulatory Commission, “Environmental Impact Statement for the
Proposed National Enrichment Facility in Lea County, New Mexico: Draft
Report for Comment”, September 2004 (NUREG-1790)

NEF FEIS 2005
(NIRS/PC Ex. 191)

U.S. Nuclear Regulatory Commission, “Environmental Impact Statement for the
Proposed National Enrichment Facility in Lea County, New Mexico: Final
Report™, Chapters 1 through 10 and Appendices A through G, June 2005

(NUREG-1790, Vol. 1)

NRC 1991 (NIRS/PC
Ex. 193)

James M. Taylor, “Disposition of Depleted Uranium Tails from Enrichment
Plants”, Enclosure: Factors Involved in the Disposition of Depleted Uranium
Hexafluoride DUF; Tails, January 25, 1991 (SECY-91-019)

NRC 2002 (NIRS/PC U.S. Nuclear Regulatory Commission, “Nuclear Regulatory, Legislation: 107th
Ex. 88) Congress; 1st Session™, June 2002 (NUREG-0980 Vol. 1, No. 6)
U.S. Nuclear Regulatory Commission in the matter of Louisiana Energy
EIRCI‘;(;OS (NIRS/PC Services, L.P. (National Enrichment Facility), “Memorandum and Order”, CLI-
X. ) 05-05, Docket No. 70-3103-ML, January 18, 2005
' U.S. Nuclear Regulatory Commission. Office of Nuclear Material Safety and
NRC CEC EIS Final Safeguards. Final Environmental Impact Statement for the

1994 (NIRS/PC Ex. 58)

ConstrctionConstruction and Operation of Claiborne Enrichment CerterCenter,
Homer, Louisiana. NUREG-1484. Washington, DC, September 2004.

23




NUREG 1757, Vol.3

U.S. Nuclear Regulatory Commission, Office of Nuclear Material Safety and
Safeguards, Division of Waste Management, Consolidated NMSS
Decommissioning Guidance: Financial Assurance, Recordkeeping, and

(NIRS/PC Ex. 249) Timeliness, Final Report, Prepared by T.L. Fredrichs, E.R. Pogue, M.C. Maier,

and R. N. Young, August 2005 (NUREG-1757 Vol.3)

U.S. Department of Energy, “Final Environmental Impact Statement for
Paducah FEIS 2004 (LES | Construction and Operation of a Depleted Uranium Hexafluoride Conversion
Ex. 17) Facility at the Paducah, Kentucky, Site”, Volume 1: Main Text and Appendixes

A-H, June 2004 (DOE/EIS-0359)

U.S. Department of Energy, “Final Environmental Impact Statement for
Portsmouth FEIS 2004 Construction and Operation of a Depleted Uranium Hexafluoride Conversion
(LES Ex. 16) Facility at the Portsmouth, Ohio, Site”, Volume 1: Main Text and Appendixes

A-H, June 2004 (DOE/EIS-0360)

Deposition of Rod Krich. Friday, August 26, 2005. In the matter of Louisiana
Rod Krich Deposition Energy Services (National Enrichment Facility) v. Nuclear Information and
August 26, 2005 Resource Service and Public Citizen. U.S. Nuclear Regulatory Commission,
(NIRS/PC Ex. 226) Docket No. 70-3103-ML; ASLBP No. 04-826-01-ML. Deposition took place in

offices of Winston & Strawn, Washington, DC.
Rowberg 2001 Richard Rowberg, “The National Ignition Facility: Management, Technif:al, and
(NIRS/PC Ex.227) Other Issues”, CRS report for Congress, Order code RL30540, Congressional

) Research Service, Updated November 8, 2001.

Saunders and Young

‘| Ian Saunders and Anthony Young, “Rates of Surface Processes on Slopes, Slope

1983 (NIRS/PC Ex. Retreat, and Denudation”, Earth Surface Processes and Landforms, Vol. 8, 473-
196) 501 (1983)
Schenk and Jackson 2002 H. Jochen Schenk and Robert B. Jackson, “Rooting depths, lateral root spreads

(NIRS/PC Ex. 197)

and below-ground/above-ground allometries of plants in water-limited
ecosystems”, Journal of Ecology, Vol. 90, 480-494 (2002)

Smith 2004 (NIRS/PC
Ex.160)

Brice Smith. What the DOE Knows it Doesn’t Know about Grout: Serious
Doubts Remain About the Durability of Concrete Proposed to Immobilize High-
Level Nuclear Waste in the Tank Farms at the Savannah River Site and other
DOE Sites. Institute for Energy and Environmental Research, Takoma Park,
Maryland updated October 18, 2004. On the web at

http://www.ieer.org/reports/srs/grout.pdf. .

TCEQ 2003 (NIRS/PC
Ex. 228)

Texas Commission on Environmental Quality, “Lineup of Legislation, The
TCEQ's playbook grows with new responsibilities, laws to implement”, Natural
Outlook, Summer 2003, online at
http://www.tceq.state.tx.us/AC/comm_exec/forms_pubs/pubs/pd/020/03-

03/legislation.html (Last Modified 8/4/05)

Texas Agreement 1963
(NIRS/PC Ex. 198)

Glenn T. Seaborg, Chairman of the Atomic Energy Commission, and Price
Daniel, Governor of Texas, “Agreement Between the United States Atomic
Energy Commission and the State of Texas for Discontinuance of Certain
Commission Regulatory Authority and Responsibility Within the State Pursuant
to Section 274 of the Atomic Energy Act of 1954, as Amended”, 1963.

24




Waste Control Specialists, LLC., “Application for License to Authorize Near-
Surface Land Disposal of Low-Level Radioactive Waste™, originally filed on

Excsl gg;) 4 (NIRS/PC August 4, 2004 and ruled Administratively Complete by the Texas Commission
) on Environmental Quality on February 18, 2005, available online at
http://64.224.191.188/wcs/.
Wheatley 2005 Letter from Wade M. Wheatley to Glenn Shankle, “License Application for a )

(NIRS/PC Ex. 200)

Proposed Low-Level Radioactive Waste Disposal Facility: Evaluation of Merit™,
Texas Commission on Environmental Quality, April 26, 2005.

Yuetal. 1993 (NIRS/PC
Ex. 201)

C. Yy, C. Loureiro, J.-J. Cheng, L.G. Jones, Y.Y. Wang, Y.P. Chia, and E.
Faillace. Data collection handbook to support modeling impacts of radioactive
material in soil. Argonne, IL: Environmental Assessment and Information
Sciences Division, Argonne National Laboratory, April 1993. On the Web at
http://web.ead.anl.gov/resrad/documents/data_collection.pdf.

25




Curriculum Vita of

Arjun Makhijani

Address and Phone:
Institute for Energy and Environmental Research
6935 Laurel Ave., Suite 201
Takoma Park, MD 20912
Phone: 301-270-5500
e-mail: agjun@ieer.org
Website www.icer.org

Education:

Ph.D. University of California, Berkeley, 1972, from the Department of Electrical Engineering. Area
of specialization: plasma physics as applied to controlled nuclear fusion. Dissertation topic:
multiple mirror confinement of plasmas.

M.S. (Electrical Engineering) Washington State University, Pullman, Washington, 1967. Thesis topic:
electromagnetic wave propagation in the ionosphere.

Bachelor of Engineering (Electrical), University of Bombay, Bombay, India, 1965.

Current Employment:
1987-present: President and Senior Engineer, Institute for Energy and Environmental Research

Takoma Park, Maryland. (part-time in 1987).

February 3, 2004-present, Associate, SC&A, Inc., one of the principal investigators in the audit of the
reconstruction of worker radiation doses under the Energy Employees Occupational Iliness
Compensation Program Act under contract to the Centers for Disease Control and Prevention,
U.S. Department of Health and Human Services.

Other Long-term Employment

1984-88: Associate Professor, Capitol College, Laurel, Maryland (part-time in 1988).

1983-84: Assistant Professor, Capitol College, Laurel, Maryland. :

1977-79: Visiting Professor, National Institute of Bank Management, Bombay, India. Principal
responsibility: evaluation of the Institute's extensive pilot rural dcvelopment program.

1975-87: Independent consultant (see page 2 for details)

1972-74: Project Specialist, Ford Foundation Energy Policy Project. Responsibilities included .
research and writing on the technical and economic aspects of energy conservation and supply
in the U.S.; analysis of Third World rural energy problems; preparation of requests for
proposals; evaluatlon of proposals; and the management of grants made by ihe Project to other
institutions.

1969-70: Assistant Electrical Engineer, Kaiser Engineers, Oakland California. Responsibilities
included the design and checking of the electrical aspects of mineral industries such as cement
plants, and plants for processing mineral ores such as lead and uranium ores. Pioneered the use
of the desk-top computer at Kaiser Engineers for performing electrical design calculations.

Professional Societies:
Institute of Electrical and Electronics Engineers and its Power Engmcermg Society
American Physical Society
Health Physics Society
American Association for the Advancement of Science

26



Awards:
The John Bartlow Martin Award for Public Interest Magazine Journalism of the Medill School of
Journalism, Northwestern University, 1989, with Robert Alvarez.

Consulting Experience, 1975-1987

Consultant on a wide variety of issues relating to technical and economic analyses of alternative energy
sources; electric utility rates and investment planning; energy conservation; analysis of energy use in
agriculture; US energy policy; energy policy for the Third World; evaluations of portions of the nuclear fuel
cycle.

Partial list of institutions to which I was a consultant in the 1975-87 period:

Tennessee Valley Authority

Lower Colorado River Authority

Federation of Rocky Mountain States

Environmental Policy Institute

Lawrence Berkeley Laboratory

Food and Agriculture Organization of the United Nations
International Labour Office of the United Nations

United Nations Environment Programme

United Nations Center on Transnational Corporations
The Ford Foundation

Economic and Social Commission for Asia and the Pacific
United Nations Development Programme

Languages: English, French, Hindi, Sindhi, and Marathi.

Reports, Books, and Articles (Partial list)

{Newsletter, newspaper articles, excerpts from publications reprinted in books and magazines or adapted
therein, and other similar publications are not listed below)

Hower, G.L., and A. Makhijani, “Further Comparison of Spread-F and Backscatter Sounder Measurements,”
Journal of Geophysical Research,.74, p. 3723, 1969.

Makhijani, A., and A.J. Lichtenberg, An Assessment of Energy and Materzals Utilization in the US.A.,
University of Cahfomla Electronics Research Laboratory, Berkeley, 1971.

Logan, B. G., AJ. Lichtenberg, M. Lieberman, and A. Makhijani, “Multxple-error Confinement of
Plasmas,” Physxcal Review Letters, 28, 144, 1972.

Makhijani, A., and A.J. Lichtenberg, “Energy and Well-Being,” Environment, 14, 10, June 1972.

Makhijani, A., AJ. Lichtenberg, M. Lieberman, and B. Logan, “Plasma Confinement in Multiple Mirror
Systems. L. Theory," Physics of Fluids, 17, 1291, 1974. '

A Time to Choose: America’s Energy Future, final report of the Ford Foundation Energy Policy Project,
Ballinger, Cambridge, 1974. One of many co-authors.

Makhijani, A., and A. Poole, Energy and Agriculture in the Third World, Ballmger Cambridge, 1975.

Makhijani, A., Energy Policy for lhe Rural Third World, Intcmatlonal Institute for Environment and
Development, London, 1976.

Kahn, E., M. Davidson, A. Makhijani, P. Caeser, and S. Berman, Investment PIanmng in the Energy Sector,
Lawrence Berkeley Laboratory, Berkeley, 1976.

27



Makhijani, A., “Solar Energy for the Rural Third World,” Bulletin of the Atomic Scientists, May 1977.
Makhijani, A., “Energy Policy for Rural India,” Economic and Political Weekly, 12, Bombay, 1977.

Makhijani, A., Some Questions of Method in the Tennessee Valley Authority Rate Study, Report to the
Tennessee Valley Authority, Chattanooga, 1978.

Makhijani, A., The Economics and Sociology of Alternative Energy Sources, Economic and Social
Commission for Asia and the Pacific, 1979.

Makhijani, A., Energy Use in the Post-Harvest Component of the Food Systems in Ivory Coast and
Nicaragua, Food and Agriculture Organization of the United Nations, Rome, 1982. .

Makhijani, A., Oil Prices and the Crises of Debt and Unemployment: Methodological and Structural
Aspects, Intemational Labour Office of the United Nations, Final Draft Report, Geneva, April 1983.

Makhijani, A., and D. Albright, The Irradiation of Personnel at Operation Crossroads, International
Radiation Research and Training Institute, Washington, D.C., 1983.

Makhijani, A., K.M. Tucker, with Appendix by D. White, Heat, High Water, and Rock Instability at
Hanford, Health and Energy Institute, Washington, D.C., 1985.

Makhijani, A., and J. Kelly, Target: Japan - The Decision to Bomb Hiroshima and Nagasaki, July 1985, a
report published as a book in Japanese under the title, Why Japan?, Kyoikusha, Tokyo, 1985.

Makhijani, A., Experimental Irradiation of Air Force Personnel During Operation Redwing - 1956,
Environmental Policy Institute, Washington, D.C., 1985.

Makhijani, A., and R.S. Browne, “Restructuring the International Monetary System,” World Policy Journal,
New York, Winter, 1985-86.

Makhijani, A., R. Alvarez, and B. Blackwelder, Deadly Crop in the Tank Farm: An Assessment of
Management of High-Level Radioactive Wastes in the Savannah River Plant Tank Farm, Environmental

Policy Institute, Washington, D.C., 1986.

Makhijani, A., “Relative Wages and Productivity in Intemational Competition,” College Industry Conference
Proceedings, American Society for Engineering Education, Washington, D.C., 1987.

Makhijani, A., An Assessment of the Energy Recovery Aspect of the Proposed Mass Burn Facility at Preston,
Connecticut, Institute for Energy and Environmental Research, Takoma Park, 1987.

Makhijani, A., R. Alvarez, and Bf_Blackwelder, Evading the Deadly Issues: Corporate Mismanagement of
America's Nuclear Weapons Production, Environmental Policy Institute, Washington, D.C., 1987.

Makhijani, A., Release Estimates of Radioactive and Non-Radioactive Materials to the\l\z‘nvironment by the
Feed Materials rProduction Center, 1951-85, Institute for Energy and Environmental Rcscarch, Takoma

" Park, 1988.
Alvarez, R., and A. Makhijani, “The Hidden Nuclear Legacy,” Technology Review, 91, 42,1988.

Makhijani, A., Annie Makhijani, and A. Bickel, Saving Our Skins: Technical Potential and Policies for the
Elimination of Ozone-Depleting Chlorine Compounds, Environmental Policy Institute and Institute for
Energy and Environmental Research, Takoma Park, 1988.

28



Makhijani, A., Annie Makhijani, and A. Bickel, Reducing Ozone-Depleting Chlorine and Bromine
Accumulations in the Stratosphere: A Critique of the U.S. Environmental Protection Agency's Analysis and
Recommendations, Institute for Energy and Environmental Research and Environmental Policy
Institute/Friends of the Earth, Takoma Park, 1989.

Makhijani, A., aﬁd B. Franke, Addendum to Release Estimates of Radioactive and Non-Radioactive
Materials to the Environment by the Feed Materials Production Center, 1951-85, Institute for Energy and
Environmental Research, Takoma Park, 1989.

Makhijani, A., Global Warming and Ozone Depletion: An Acuon Program for States, Institute for Energy
and Envxronmental Research, Takoma Park, 1989.

Makhijani, A., Managing Municipal Solid Wastes in Montgomery County, Prepared for the Sugarloaf
Citizens Association, Institute for Energy and Environmental Research, Takoma Park, 1990.

Saleska, S., and A. Makhijani, To Reprocess or Not to Reprocess: The Purex Question - A Preliminary
Assessment of Alternatives for the Management of N-Reactor Irradiated Fuel at the U.S. Department of
Energy's Hanford Nuclear Weapons Production Facility, Institute for Energy and Environmental Research,
Takoma Park, 1990.

Makhijani, A., “Common Security is Far Off,” Bulletin of the Atomic Scientists, May 1990.

Makhijani, A., Draft Power in South Asian Agriculture: Analysis of the Problem and Suggestions for Policy,
prepared for the Office of Technology Assessment, Institute for Energy and Environmental Research,
Takoma Park, 1990.

Mehta, P.S., S.J. Mehta, A.S. Mehta, and A. Makhijani, “Bhopal Tragedy's Health Effects: A Review of
Methyl Isocyanate Toxicity,” JAMA 264, 2781, December 1990.

Special Commission of International Physicians for the Prevention of Nuclear War and the Institute for
Energy and Environmental Research, Radioactive Heaven and Earth: The Health and Environmental Effects
of Nuclear Weapons Testing In, On, and Above the Earth, Apex Press, New York, 1991. One of many co-
authors.

Makhijani, A., and S. Saleska, High Level Dollars Low-Level Sense: A Critique of Present Policy for the
Management of Long-Lived Radioactive Waste and Discussion of an Alternative Approach, Apex Press, New
York, 1992.

Makhijani, A., From Global Capitalism to Economic Justice: An Inquiry into the Elimination of Systemic
Poverty, Violence and Environmental Destruction in the World Economy, Apex Press, New York, 1992.

Special Commission of Intemational Physicians for the Prevention of Nuclear War and the Institute for
Energy and Environmental Research, Plutonium: Deadly Gold of the Nuclear Age, Interpatxonal Physicians
Press, Cambndge, MA, 1992. One of several co-authors.

Makhijani, A., “Energy Enters Guilty Plea,” Bulletin of the Atomic Scientists, March/Apnl 1994.
Makhijani, A., “Open the Files,” Bulletin of the Atomic Scientists, Jan./Feb. 1995.
Makhijani, A., * ‘Always’ the Target?” Bulletin of the Atomic Scientists, May/June 1995,

Makhijani, A., and Annie Makhijani, Fissile Materials in a Glass, Darkly: Technical and Policy Aspects of
the Disposition of Plutonium and Highly Enriched Uranium, IEER Press, Takoma Park, 1995.

Makhijani, A., and K. Gumey, Mending the Ozone Hole Science, Technology, and Policy, MIT Press,
Cambridge, MA, 1995.

Makhijani, A., H. Hu, K. Yih, eds., Nuclear Wastelands: A Global Guide to Nuclear Weapons Production
and the Health and Environmental Eﬁécts, MIT Press, Cambridge, MA, 1995.

29



Zerriffi, H., and A. Makhijani, The Nuclear Safety Smokescreen:Warhead Safety and Reliability and the
Science Based Stockpile Stewardship Program, Institute for Energy and Environmental Research, Takoma
Park, May 1996.

Zerriffi, H., and A. Makhijani, “The Stewardship Smokescreen,” Bulletin of the Atomic Scientists,
September/October 1996.

Makhijani, A., Energy Efficiency Investments as a Source of Foreign Exchange, prepared for the
International Energy Agency Conference in Chelyabinsk, Russia, 24-26 September 1996.

Makhijani, A., “India’s Options,” Bulletin of the Atomic Scientists, March/April 1997.

Ortmeyer, P. and A. Makhijani, “Worse than We Knew,” Bulletin of the Atomic Scientists,
November/December 1997.
Fioravanti, M., and A. Makhijani, Containing the Cold War Mess: Restructuring the Environmental
Management of the U.S. Nuclear Weapons Complex, Institute for Energy and Environmental Research,
Takoma Park, October 1997.

Principal author of three chapters in Schwartz, S., ed., Atomic Audit: The Costs and Consequences of U.S.
Nuclear Weapons Since 1940, Brookings Institution, Washington, D.C., 1998.

Franke, B., and A. Makhijani, Radiation Exposures in the Vicinity of the Uranium Facility in Apollo,
Pennsylvania, Institute for Energy and Environmental Research, Takoma Park, February 2, 1998.

Fioravanti, M., and A. Makhijani, Supplement to Containing the Cold War Mess- IEER’s Response 1o the
Department of Energy’s Rewew Institute for Energy and Environmental Research, Takoma Park, March

1998.
Makhijani, A., “A Legacy Lost,” Bulletin of the Atomic Scientists, July/August 1998,

Makhijani, A., and Hisham Zerriffi, Dangerous Thermonuclear Quest: The Potential of Explosive Fusion
Research for the Development of Pure Fusion Weapons, Institute for Energy and Environmental Research,
Takoma Park, July 1998.

Makhijani, A., and Scott Saleska, The Nuclear Power Deception - U.S. Nuclear Mythology from Electricity
“Too Cheap to Meter” to “Inherently Safe" Reactors, Apex Press, New York, 1999.

Makhijani, A., “Stepping Back from the Nuclear Cliff,” The Progressive, vol. 63, no. 8, August 1999,

Makhijani, A., Bernd Franke, and Hisham Zerriffi, Preliminary Partial Dose Estimates from the Processing
of Nuclear Materials at Three Plants during the 1940s and 1950s, Institute for Energy and Environmental
Research, Takoma Park, September 2000. (Prepared under contract to the newspaper USA Today.)

Makhijani, A., and Bernd Franke, Final Report of the Institute for Energy and Environméntal Research on
the Second Clean Air Act Audit of Los Alamos National Laboratory by the Independent Technical Audit
Team, Institute for Energy and Environmental Research, Takoma Park, December 13, 2000.

Makhijani, A., Plutonium End-Game: Managing Global Stocks of Separated Weapons-Usable Commercial
and Surplus Nuclear Weapons Plutonium, Institute for Energy and Environmental Research, Takoma Park,
January 2001.

"Makhijani, A., Hisham Zerriffi, and Annie Makhijani, “Magiqél Thinking:. Another Go at
Transmutation,”Bulletin of the Atomic Scientists, March/April 2001. -

Makhijani, -A., Ecology and Genetics: An Essay on the Nature of Life and the Problem of Genetzc
Engmeermg New York: Apex Press, 2001. :

Makhijani, A., “Burden of Proof,” Bulletin of the Atomic Scientists, July/August 2001.

Makhijani, A., “Reflections on September 11, 2001," in Kamla Bhasin, Smitu Kothari, and Bindia Thapar,
eds., Voices of Sanity: Reaching Out for Peace, Lokayan, New Delhi, 2001, pp. 59-64.

30



Makhijani, A., and Michele Boyd, Poison in the Vadose Zone: An examination of the threats to the Snake
River Plain aquifer from the Idaho National Engineering and Environmental Laboratory Institute for
Energy and Environmental Research, Takoma Park, October 2001.

Makhijani, A., Securing the Energy Future of the United States: Securing the Energy Future of the United
States: Oil, Nuclear, and Electricity Vulnerabilities and a post-September 11, 2001 Roadmap for Action,
Institute for Energy and Environmental Research, Takoma Park, November 2001.

Makhijani, A., and Sriram Gopal, Setting Cleanup Standards to Protect Future Generations: The Scientific
Basis of Subsistence Farmer Scenario and Its Application to the Estimation of Radionuclide Soil Action
Levels (RSALs) for Rocky Flats, Institute for Energy and Environmental Research, Takoma Park, December
2001.

Makhijani, A., “Some Factors in Assessing the Response to September 11, 2001,” Medicine and Global
Survival, International Physicians for the Prevention of Nuclear War, Cambridge, Mass., February 2002.

Makhijani, Annie, Linda Gunter, and A. Makhijani. Cogéma: Above the Law?: Concerns about the French

Parent Company of a U.S. Corporation Set to Process Plutonium in South Carolina. A report prepared by
Institute for Energy and Environmental Research and Safe Energy Communication Council. Takoma Park,
MD, May 7, 2002.

Deller, N., A., Makhijani, and J. Burroughs, eds., Rule of Power or Rule of Law? An Assessment of U.S.
Policies and Actions Regarding Security-Related Treaties, Apex Press, New York, 2003.

Makhijani, A., “Nuclear targeting: The first 60 years,” Bulletin of the Atomic Scientists, May/June 2003.
Makhijani, A., “Strontium,” Chemical & Engineering News, September 8, 2003.

Makhijani, A., and Nicole Deller, NATO and Nuclear Disarmament: An Analysis of the Obligations of the
NATO Allies of the United States under the Nuclear Non-Proliferation Treaty and the Comprehensive Test
Ban Treaty, Institute for Energy and Environmental Research, Takoma Park, Maryland, October 2003.

Makhijani, A., Manifesto for Global Democracy: Two Essays on Imperialism and the Struggle for Freedom,
Apex Press, New York, 2004.

Makhijani, A., “Atomic Myths, Radioactive Realities: Why nuclear power is a poor way to meet energy
needs,” Journal of Land, Resources, & Environmental Law, v. 24, no. 1, 2004, pp. 61-72. Adapted from an
oral presentation given on April 18, 2003, at the Eighth Annual Wallace Stegner Center Symposium titled
“Nuclear West: Legacy and Future," held at the University of Utah S.J. Quinney College of Law.”

Makhijani, A., and Michele Boyd, Nuclear Dumps by the Riverside: Threats to the Savannah River from
Radioactive Contamination at the Savannah River Site, Institute for Energy and Envxronmcntal Research,
Takoma Park, Maryland, forthcoming, March 2004.

Makhijani, A., and Brice Smith, The Role of E.I. du Pont de Nemours and Company (_Du Pont) and the

General Electric Company in Plutonium Production and the Associated I-131 Emissions from the Hanford
Works, Institute for Energy and Environmental Research, Takoma Park. Maryland, March 30, 2004.

Makhijani, A., Peter Bickel, Aiyou Chen, and Brice Smith, Cash Crop on the Wind Farm: A New Mexico
Case Study of the Cost, Price, and Value of Wind-Generated Electrtczty, Institute for Energy and
Environmental Research, Takoma Park, Maryland, April 2004.

Makhijani, A., Lois Chalmers, and Brice Smith, Uranium Enrichment: Just Plain Facts to Fuel an Informed
Debate on Nuclear Proliferation and Nuclear Power, Institute for Energy and Environmental Research,
Takoma Park, Maryland, October 15, 2004.

Makhijani, A., and Brice Smith, Costs and Risks of Management and Disposal of Depleted Uranium from the
National Ennchment Facility Proposed to be Built in Lea County New Mexico by LES, Institute for Energy
and Environmental Research, Takoma Park, Maryland, November 24, 2004. .

31




Institute for Energy and Environmental Research, Lower Bound for Cesium-137 Releases from the Sodium
Burn Pit at the Santa Susana Field Laboratory, IEER, Takoma Park, Maryland, January 13, 2005,
(Authored by A. Makhijani and Brice Smith.)

Institute for Energy and Environmental Research, Jodine-131 Releases from the July 1959 Accident at the
Atomics International Sodium Reactor Experiment, IEER, Takoma Park, Maryland, January 13, 2005.
(Authored by A. Makhijani and Brice Smith.)

Makhijani, A., and Brice Smith. Update to Costs and Risks of Management and Disposal of Depleted
Uranium from the National Enrichment Facility Proposed to be Built in Lea County New Mexico by LES.
Institute for Energy and Environmental Research, Takoma Park, Maryland, July 5, 2005.

32



CERTIFICATE OF SERVICE
Pursuant to 10 CFR § 2.305 the undersigned attoney of record certifies that on October 18,
2005, the foregoing Revised Direct Testimony of Dr. Arjun Makhijani in Support of NIRS/PC
Contentions EC-3/TC-1, EC-5/TC-2, and EC-6/TC-3 conceming the Contingency Factor
Applicable to LES’s Cost Estimate was served by expedited delivery upon the following:

G. Paul Bollwerk, III

Atomic Safety and Licensing Board Panel
U.S. Nuclear Regulatory Commission
Third Floor, Two White Flint North
11545 Rockville Pike

Rockville, MD 20852-2738

e-mail: gpb@nrc.gov

Dr. Paul B. Abramson

Atomic Safety and Licensing Board Panel
U.S. Nuclear Regulatory Commission
Third Floor, Two White Flint North
11545 Rockville Pike

Rockville; MD 20852-2738

e-mail: pba@nre.gov

Dr. Charles N. Kelber

Atomic Safety and Licensing Board Panel
U.S. Nuclear Regulatory Commission
Third Floor, Two White Flint North
11545 Rockville Pike .

Rockville, MD 20852-2738

e-mail: CKelber@att.net

James Curtiss, Esq.

David A. Repka, Esq.

Martin J. O’Neill, Esq.

Winston & Strawn

1700 K Street, N.W.

Washington, D.C. 20006-3817

e-mail: jcurtiss@winston.com
drepka@winston.com
moneill{@winston.com

33



John W. Lawrence, Esq.

National Enrichment Facility

100 Sun Ave., N.E.
-Suite 204

Albuquerque, NM 87109 (by Fedex)

e-mail: jlawrence@nefnm.com

Office of the General Counsel

U.S. Nuclear Regulatory Commission

One White Flint North

11555 Rockville Pike

Rockville, MD 20852-2738

Attention: Lisa B. Clark, Esq.

e-mail: OGCMailCenter@unrc.gov
Ibc@nrec.gov

abcl@nrc.gov
jth@nrc.gov

dmrl@nre.gov

dac3(@nrc.gov

Office of Commission Appellate Adjudication
Mail Stop O-16Cl1

U.S. Nuclear Regulatory Commission

One White Flint North

11555 Rockville Pike

Rockville, MD 20852-2738

Secretary

U.S. Nuclear Regulatory Commission
One White Flint North

11555 Rockville Pike

Rockville, MD 20852-2738
Attention: Rulemakings and Adjudications Staff
e-mail: hearingdocket@nre.gov

e 2

_‘x7
Lindsay A. Zévejoy, I ¢ /
618 Paseo de Peralta, Unit B
Santa Fe, NM 87501
(505) 983-1800
(505) 983-0036 (facsimile)
e-mail: lindsay@lindsaylovejoy.com

34



October 21, 2005
UNITED STATES OF AMERICA

NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

In the Matter of Docket No. 70-3103

Louisiana Energy Services, L.P. ASLBP No. 04-826-01-ML

National Enrichment Facility

REVISED REBUTTAL TESTIMONY OF DR. ARJUN MAKHIJANI
IN SUPPORT OF NIRS/PC CONTENTIONS EC-3/TC-1, EC-5/TC-2, AND EC-6/TC-3
CONCERNING THE CONTINGENCY FACTOR APPLICABLE TO
LES’S COST ESTIMATE

QL. Please state you name and what testimony you will be discussing today? v

Al. My name is Dr. Arjun Makhijani and I have previously submitted direct testimony in this
proceeding. I will be offering rebuttal to the pre-filed direct testimony of Rod M. Krich and
Thomas LaGuardia presented on behalf of Louisiana Energy Servicés, L.P. dated September 16,
2005, and the pre-filed direct testimony of Timothy C. Johnson, Jer;nifer Mayer, and Craig Dean

presented on behalf of the NRC Staff dated September 15, 2005; The testimony of Rod Krich,
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Timothy Johnson, Jennifer Mayer, and Craig Dean was offered with respect to issues of the
contingency allowance relied upon by LES as they relate to Nuclear Information and Research

Service and Public Citizen Contention EC-5/TC-2.

Q2. With respect to the NRC guidance on the appropriate size of the contingency factor for use

what opinions were offered by the opposing experts in their direct testimony that you plan to

discuss?

A2. The testimony of interest from Rod Krich and Thomas LaGuardia was as follows:

A13. (RMK, TSL) ... In a related guidance document that is intended to facilitate
compliance with the foregoing regulations, the NRC Staff has directed materials license
applicants to apply a 25 percent contingency factor to their overall decommissioning cost

estimate.

A22. (RMK, TSL) The 25 percent contingency factor that LES has applied to its overall cost
estimate for DU dispositioning is more than adequate.... Accordingly, LES’s compliance
with NUREG-1757 provides clear evidence that LES has applied an appropriate contingency
factor to its estimated facility decommissioning and DU disposition costs. In addition,
extensive historical experience in decommissioning nuclear power plants has shown that 25
percent is an appropriate contingency for those more complex types of facilities.

The testimony of interest from Timothy Johnson, Jennifer Mayer, and Craig Dean w.\_as as follows:

Q.12. How did you determine whether the contingency factor used by LES was appropriate?

A.12. (TJ, JM, CD) First, I determined that the contingency factor met the requirements of
NRC guidance in NUREG-1757. Second, I compared the contingency factor of 25 percent
to contingency factors used in NUREG/CR-6477, Revised Analyses of Decommissioning
Reference Non-Fuel-Cycle Facilities (July 1998) attached as Staff Exhibit 38. NUREG/CR-

-6477 uses a contingency factor of 25 percent for a variety of facilities that are similar to the

proposed LES facility. Third, I concluded that the decommissioning activities to be

' LES Contingency 2005 p. 5.
2 LES Contingency 2005 p. 12-13.
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performed were relatively simple and straightforward, and therefore extremely unlikely to
result in unforeseen costs so large that a 25 percent contingency would not be sufficient.’

Q3. What opinions have you formed regarding the conclusions presented in the above testimony?

A3. In the Consolidated NMSS Decommissibning Guidance: Financial Assurance, Recordkeeping,
and Timeliness the NRC states that “faJt minimum, all cost estimates for unrestricted or restricted
rele.ase must” include the application of “a contingency factor of at least 25 percent to the sum of all
estimated costs.”™ Thus, a 25 percent contingency factor is considered by the NRC to be a

minimum regulatory requirement and not a maximum.

In a-ddition, there has not been what I would classify as “éxtensive historical experience” at
decommissioning commercial nuclear power plants as claimed by Rod Krich and Thomas
LaGuardia. To date, only five nuclear power plants have completed the DECON decommissioning
alternative. Of these five plants only two had a rated power greater than 250 MW-thermal. These
two plants were the Fort St. Vrain gas-cooled reactor (842 MWt), which achieved a lifetime
capacity factor of just 14.5 percent and had a forced outage rate of nearly 61 percent, and the
Shoreham boiling-water reactor (2436 -MWt) which was shutdown just 68 days after‘»receiving its
operating license. The DECON process in currently listed as “in progress” at just five other nuclear

power plants (which had a rated power between 23.5 MWt and 3411 MWwt).3

3 NRC Staff Contingency 2005 p. 4-5. -
4 NUREG 1757, Vol. 3 (NIRS/PC Ex. 249) p. 4-9 to 4-10 (emphasis added).
* NRC 2005b (NIRS/PC Ex. 264) p. 111-112. :
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Q4. With respect to the complexity of DU dispositioning what opinions were offered by the

opposing experts in their direct testimony that you plan to discuss?

A4. The testimony of interest from Thomas LaGuardia was as follows:

Al7. (TSL) In short, my experience tells me that because 25 percent is an adequate cost
contingency for the complex decommissioning of a power plant, it is, a fortiori, an adequate
cost contingency for the comparatxvely simpler decommissioning and DU dispositioning
activities required for the NEF.

Al8. (TSL) ... With respect to the dispositioning of DU from the NEF, there are
fundamentally three activities or operations to consider: transportation, deconversion, and
disposal of DU. All three of these activities, in my expert opinion, have relatively low
levels of uncertainty.”

Q109. Please state the basis for your opinion that the three DU dispositioning activities
identified above have relatively low levels of uncertainty.

A19. (TSL) ... As set forth in the testimony of other LES witnesses, the deconversion of
depleted UFs to U;0g is based on a well-understood chemical process that been [sic]
successfully deployed on a commercial scale in Europe for over two decades. Moreover,
LES’s estimate of the potential costs associated with such a deconversion operation in the
U.S. is based principally on specific cost information obtained from Urenco and COGEMA
(the pertinent vendor of deconversion services). These facts do not suggest significant
potential for large unforeseen cost increases within the scope of anticipated deconversion
activities.

Finally, LES’s DU disposal cost estimate reflects disposal of DU in an engineered
trench, a procedure which I consider to be fairly predictable in terms of both logistics and
cost.... I can say with confidence that low-level radioactive waste dlsposal costs have
stabillzed considerably over the past several years, and more recent cost increases have

largely coincided with the inflation rate. At Envirocare, for example, disposal costs
typically average about $25 per cubic foot, though they are subject to negotiation. In some
instances they may be less than $25 per cubic foot; in other situations they may be [sic]
exceed that amount (mainly when smaller quantities of waste are involved). Under any
scenario, the proprietary disposal cost estimate (stated in dollars per cubic foot) that LES
obtained from a [sic] Waste Control Specialists, LLC, and which underlies LES’s $1.14/kgU
cost figure, is certamly conservative for the type (bulk DU;0g) and volume of DU30; to be
disposed of by LES.®

¢ LES Contingency 2005 p. 7.
7 LES Contingéncy 2005 p. 8-9 (emphasis added)
¥ LES Contingency 2005 p. 9-10.



A21. (TSL) A contingency factor is meant to account for the differences between the base
cost and unforeseen costs. The base cost estimate defines the project scope and accounts for
the known and reasonably anticipated costs of decommissioning. A contingency factor, by
contrast, is intended to account for any unforeseen costs within the defined project scope,
i.e., events that may occur in the field during implementation of the work, and which are not
accounted for in the base cost estimate. In the case of DU dispositioning, the “defined
project scope” includes the transportation of DU to and from a deconversion facility, the
deconversion of DUF; to DU30s, and the near-surface disposal of DU;30; at a licensed low-
level radioactive waste disposal facility.?

The testimony of interest from Timothy Johnson, Jennifer Mayer, and Craig Dean was as follows:
Q.8. What about costs that can be foreseen but are not known for certain?

A.8. (TJ, JM, CD) Those costs are expected to be included and accounted for in the
decommissioning cost estimate. The Staff recognizes that some costs cannot be predicted
with certainty but nevertheless can be expected. In these cases, applicants such as LES must
account for them in their cost estimate, using the best available documentation.'°

Q.12. How did you determine whether the contingency factor used by LES was appropriate?

A.12. (TJ, JM, CD) First, I determined that the contingency factor met the requirements of
NRC guidance in NUREG-1757. Second, I compared the contingency factor of 25 percent
to contingency factors used in NUREG/CR-6477, Revised Analyses of Decommissioning
Reference Non-Fuel Cycle Facilities (July 1998) attached as Staff Exhibit 38. NUREG/CR-
6477 uses a contingency factor of 25 percent for a variety of facilities that are similar to the

" proposed LES facility. Third, I concluded that the decommissioning activities to be
performed were relatively simple and straightforward, and therefore extremely unlikely to
result in unforeseen costs so large that a 25 percent contingency would not be sufficient. n

Q5. With respect to the deconversion of DUFG, what conclusions have you drawn regarding the

suitability of the 25 percent contingency factor appliéd by LES?

AS. The deconversion of the depleted uranium hexafluoride (DUFG) to uranium oxide (DU308) has

been carried out at the Pierrelatte Plant in France for more than 20 years. To make use of this

¥ LES Contingency 2005 p.12 (emphasis in the original).
' NRC Staff Contingency 2005 p. 3.
" NRC Staff Contingency 2005 p. 4-5 (emphasis added).



deconversion service, in 2004 Urenco was paying 3.2 euros per kilogram of uranium excluding
transportation, storage, and other costs. Using the exchange rate proposed by LES ($1.291 per
euro) this would amount to cost of $4.13 per kilogram of depleted uranium. Instead of relying on
this baseline cost estimate, which is based on experience at a real-world operating facility, LES has
proposed to rely primarily on a paper study for the cost of a plant that has yet to be built or even
have its design finalized. The cost derived by LES ($2.69 per kilogram or uranium) is 35 percent
less than that which would be expected based on Urenco’s contract with Cogema for deconversion
at the operating Pierrelatte Plant. Significantly, the paper study that LES is relying upon itself
represents the cost estimates as being “based on preliminary design information and therefore are
+/- 30% confidence.”'? The modifications made by LES -to the Urenco cost estimates to account for
scaling the plant to double the throughput, for modifications to “Americanize” the plant, and for
adding funds to cover decontamination and decommissioning, would not be expected to decrease
the level uncertainty inherent in the final cost estimate. Therefore it is not correct to conclude, as
Qas done by both the NRC Staff witnesses and the LES witness Mr. LaGuardia, that a 25 percent
contingency added to the current baseline estimate would be adequate to cover the additional costs
that éould be encountered in deconverting the depleted uranium hexafluoride from the proposed

NEF. As I testified in my direct testimony and as testified to by Mr. LaGuardia, the NRC

requirement of a contingency of at least 25 percent, relates to unforeseen costs such ‘as industrial
accidents and equipment malfunction which may occur in any industrial undertaking. The fact that
(1) the business study relied upon by LES itself states that the cost estimates are based on “on
preliminary design information” and that they therefore have a “+/- 36% confidence,” (2) the fact
that the current LES cost estimate ($2.69 per kg U) is 35 percent less than historical experience

would suggest based on operational experience at the Pierrelatte Plant ($4.13 per kg U), (3) the fact

12 L ES Business Study (LES Ex. 91) p. 8/15.




that the proposed scale of the LES deconversion facility (10,350 MT DUFG per year) is roughly half
of the throughput of the Pierrelatte Plant, and (4) the fact that the Portsmouth deconversion plant
was already 12 to 14 months behind schedule as of July 2005 due to difficulties encountered in
finalizing the design, all undermine the above claims by Thomas LaGuardia, Timothy Johnson,
Jennifer Mayer, and Craig Dean that the existing contingency factor applied by LES is sufficient.
Indeed, the existing evidence indicates that even the foreseeable costs may not be adequately

covered by the 25 percent which NUREG 1757 requires to be used for unforeseen costs.

Q6. With respect to the disposal of depleted uranium oxide, what conclusions have you drawn

regarding the suitability of the 25 percent contingency factor applied by LES?

A6. Contrary to the claims by NRC Staff and LES witnesses that the disposal of the depleted

uranium oxide will be a relatively simple matter, the National Research Council of the National

Academy of Sciences reached the exact opposite conclusion. Specifically, the NRC concluded that
'If disposal [of depleted uranium oxide] is necessary, it is not likely to be simple. The alpha
activity of DU is 200 to 300 nanocuries per gram. Geological disposal is required for
transuranic waste with alpha activity above 100 nanocuries per gram. If uranium were a
transuranic element, it would require disposal in the Waste Isolation Pilot Plant (WIPP)
based on its radioactivity. The chemical toxicity of this very large amount of material would
certainly become a problem as well.B3 \

The disposal of deleted uranium on the scale that would be generated by the proposed NEF is

unprecedented and carries a significant degree of uncertainty. Despite the claim by Mr. LaGuardia,

the “defined project scope” is not “the near-surface disposal of DU3Og at a licensed low-level

radioactive waste disposal facility,” but is instead the safe disposal of depleted uranium in .

accordance with all appropriate rules and regulations. It is very unlikely that the depleted uranium

3 NAS/NRC 2003 (NIRS/PC Ex. 151) p. 64 (emphasis added).



from the proposed NEF could be disposed of by shallow-land burial in such a way that it would

meet the performance criteria set forth in 10 CFR 61 Subpart C, even in a dry climate.

The lack of any environmental impact analysis for shallow land burial of depleted uranium
presented in either the Draft or Final Environmental Impact Statements for the proposed NEF as
well as the lack of any such environmental impact analysis presented in the pre-filed testimony of
any witness for the NRC' Staff or LES makes these conclusions [of Thomas LaGuardia, Timothy
Johnson, Jennifer Mayer, and Craig Dean that the disposal of depleted uranium is likely to be a
relatively simple undertaking with few unknowns] even more shaky. Indeed they are untenable as
part of the basis for estimating an adequate contingency factor that should be part of a plausible

strategy

'Q7. Given that Rod Krich (the LES witness) explicitly introduced the issues of the DOE cost
estimate in his pre-filed direct testimony on deconversion, did any NRC Staff or LES witness testify

as to the adequacy of a 25 percent contingency factor for the DOE cost estimate?

A

A7. No. There was no testimony presented as to the appropriate contingency factor that should be
applied to the presently available DOE estimate provided by LMI. This was a notable omission

from the LES and NRC Staff testimony.

Q8. What is your conclusion regarding an appropriate contingency factor that should be applied to

the DOE cost estimate testified to by Rod Krich?



A8. The LES estimate for the DOE option rests on a study conducted by LMI for the Department
of Energy to examine the costs of using the proposed Paducah or Portsmouth deconversion facilities
to handle the depleted uranium from LES." This study is not a firm offer from the DOE to accept
the depleted uranium at this price, but is, instead, a business study that presents a variety of

scenarios based on the information available to the contractor as of December 2004.

LES has suggested that the triennial adjustments can be used to take any additional contingencies
beyond 25 percent into account. However, as I have testified the triennial adjustments are not

meant for large unforeseen cdntingencie's dealing with disposal method or poor performance of the

participating parties.

Q9. In light of what you have testified to, what is your conciusion for the overall cost of
deconversion, transportation, and disposal for the DUF6 that would be produced by the proposed
NEEF facility?

A9. T have concluded that, if DU is treated in a manner that respects the risks it pose:é,, the likely cost
of dispositioning the depleted uranium hexafluoride from the proposed NEF facility would fall
between $18 per kilogram of uranium and $24 per kilogram of uranium after taking into account the

Board-imposed subtractions from the estimates in our November 2004 and July 2005 report.

141 MI 2004 (LES Ex. 86).




In the table below, which is restricted to cost elements allowed by the October 4, 2005 directive of
the Board, the “IEER WIPP Disposal Scenario 1” includes a low-end cost estimate for DU disposal
based on experience at WIPP an(i an estimated calcium fluoride dispositioning cost based on the
Lawrence Livermore National Laboratory analysis while the “IEER WIPP Disposal Scenario 2”

includes a medium WIPP cost estimate and an estimated calcium fluoride cost based on a report

from the National Research Council of the U.S. National Academy of Sciences.

IEER WIPP | IEER WIPP
Cost element* Disposal Disposal
Scenario 1 Scenario 2

Deconversion to U3QOs, Transportation, and $7.10 $7.10
Storage**

Disposal $5.40 $8.00
CaF, (Neutralization and Disposition) $2.00 $4.00
Contingency - NRC- minimum required (25 percent) $3.63 $4.78
Total Cost per kg U $18.13 $23.88

* This table is based on Table 9 of the November 2004 report and includes only those cost elements
allowed by the October 4, 2005 directive of the Board.!

** The cost of deconversion, transportation, and storage were taken from the actual contractual
arrangement between Urenco and Cogema in which depleted uranium hexafluoride has changed
hands and has been deconverted to DU3O; at the operating Pierrelatte Plant. The contract price of
5.50 euros per kilogram was converted to 2004 dollars by using the exchange rate currently
employed by LES ($1.291 per euro).

Our costs are significantly larger than the $5.85 per kilogram of uranium currently proposed by LES

($4.68 per kilogram of uranium plus a 25 percent contingency factor).

Q10. Does this conclude your testimony for today?

Al0. Yes.

1 Makhijani and Smith 2004 (NIRS/PC Ex. 190) p. 51.
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MR. LOVEJOY: And I‘m looking -- and I
believe --
CHAIR BOLLWERK: I think you have one
more --
MR. LOVEJOY: Two sixty-four.
CHAIR BOLLWERK: Yes. .
MR. LOVEJOY: NIRS/PC Exhibit 264 is U.S.
Nuclear Regulatory Commission Information Digest,
2605-06 addition extract. We wish this exhibit to be
identified and also admitted.
CHAIR BOLLWERK: All right. Then NIRS/PC
Exhibit 264 as identified by Counsel is marked for
identification.
(Whereupon, the above-
referenced to document was
marked as NIRS/PC Exhibit No.
264 for identification.)
CHAIR BOLLWERK: Any objections to it’s
admission?
(No verbal response.)
CHAIR BOLLWERK: There being none, NIRS/PC

Exhibit 264 is admitted into evidence.

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com
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(The document referred Eo,
having been previously marked
for identification as NIRS/PC
Exhibit No. 264 was admitted in
evidence.)

CHAIR B&LLWERK: Any other --

MR. LOVEJOY: That’s all I have on direct.

CHAIR BOLLWERK: All right. Then let me
turn first to LES, I suppose.

MR. CURTISS: We have no questions of this
witness.

CHAIR BOLLWERK: No questions. Does the
Staff have any questions?

MS. CLARK: We have no questions.

CHAIR BOLLWERK: No questions? I guess
that doesn’t leave any room for redirect then, so I
think we’re --

JUDGE ABRAMSON: And I have no questions.

CHAIR BOLLWERK: From the Board members?

JUDGE KELBER: I have none.

CHAIR BOLLWERK: Well, I'm not sure if you
got off easily or you had something you wanted to say,
but I --

WITNESS MAKHIJANI: I do have something I
want ;o say --

NEAL R. GROSS
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JUDGE ABRAMSON: Too bad.

WITNESS MAKHIJANTI: -- if I wmight. I
might not.

CHAIR BOLLWERK: If it’s something you
want to say complimentary about Judge Abramson we’ll
cert%inly listen to that.

WITNESS MAKHIJANI: No, no. I would like
to say for the record I’'ve enjoyed this.

CHAIR BOLLWERK: All right, Dr. Makhijani,
then we thank you for your service to the Board in
providing your direct and rebuttal testiﬁony.

WITNESS MAKHIJANI: Thank you, Mr.
Chairman.

CHAIR BOLLWERK: All right. At this point
I believe that concludes the testimony that we had
with respect to the four issues, as well as the matter
remanded by the Commission in terms of the
environmental issue.

A couple things we need to take up
procedurally. The first one is the question of -- we
have a schedule which we previously have established.
I believe we have post findings of fact and
conclusions of law due on the 30th of November, reply
findings on the 23rd of December, and then from that

we move toward the Board partial initial decision.

NEAL R. GROSS
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Let me raise question with the Staff and
with NIRS/PC about the issue that’s remaining on the
environmental side about the EC disposal matter. And
I understand the Staff was thinking of filing for
summary disposition.

MS. CLARK: We are considering it. We
haven’t determined that for certain. I would also
like the opportunity, I don’t know if we will need it,
to file written testimony on this issue in the event
that we may want to rely on other Staff experts.

CHAIR BOLLWERK: Well, I mean summary
disposition, again, we give you the opportunity to put
in affidavits which --

MS. CLARK: Right.

CHAIR BOLLWERK: -- are of the same ilk
although obviously not subject to cross examination.

That'’s the point of summary disposition. I don’t know

MS. CLARK: I would expect out summary
disposition could be based on the testimony that was
elicited here. And then in the event that that was
not successful we may want to submit additional
testimony.

CHAIR BOLLWERK: Right. If disposition

does not work then obviously we’d have to go to live

NEAL R. GROSS
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testimony.

JUDGE ABRAMSON: I’'d like to encourage the
Staff to communicate with NIRS/PC and the Applicant
prior to submission of such a motion, and see if you
can’t get the factual underpinnings of the analyses in
question straightened out between the three
organizations so everybody understands what’s been
done before you try to waste everybody’s time with a
motion that may not go anywhere.

CHAIR BOLLWERK: Do you want to say
something, Mr. Lovejoy?

MR. LOVEJOY: Well, simply this. I don't
conceive of the facts here as so hard to put your
finger on, frankly. As far as I know, back last
November we got to the bottom of the well and it was
dry.

And I'm not sure what else there is to
find out. And we ought to be able to submit it on
some kind of written presentation to the Board.

CHAIR BOLLWERK: All right. Well again,
I mean there’s noting that says that -- I mean you can
file for summary disposition. The Staff can file for
summary disposition.

That would be the written presentation.

What -- my concern at this point is to try to set a

NEAL R. GROSS
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date for that and not simply leave it open. And I
guess my question to both parties is if both or either
of you want to file for summary disposition, when
would you want to do so?

MR. LOVEJOY: My problem is I’'m not sure
whether there'’s more coming from them.

MS. CLARK: Well there won’t be any
additional testimony before we file for summary
disposition. That would be based on the testimony
that was elicited today.

CHAIR BOLLWERK: And then the question
would be would you -- you may or may not add

additional affidavits of your own. I don’t know, so

MR. LOVEJOY: We would probably need to
present some evidence essentially saying that the
calculations can’t be reproduced from the information
available.

CHAIR BOLLWERK: Right. Again I’ll go
back to my initial question. How long?

MR. LOVEJOY: Well is the thought that we
would then incorporate this into the findings of fact
and reply findings? |

CHAIR BOLLWERK: Well, I mean it’'s

actually a separate motion in once sense. The concern

NEAL R. GROSS
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I have is that I don‘t want it to linger because if we
decide that summary disposition isn’t appropriate then
we need to deal with it.

And if we wait until the findings of fact
and conclusions of law, that’s -- I mean that maybe
that -- it’s possibly the same date but it’s not much
past that at all.

It would either have to be simultaneous
with that, or maybe if you’re comfortable with that
maybe you can file it a week or so ahead of time.

MS. CLARK: I would probose perhaps
November 7th for summary disposition.

CHAIR BOLLWERK: If you -- that’'s
certainly acceptable to the Board.

JUDGE ABRAMSON: That’s a week, sure.

CHAIR BOLLWERK: If you think you can --

MR. LOVEJOY: There’s going to be a
problem with that particular date. Perhaps we,
Counsel, can confer and --

CHAIR BOLLWERK: Thaﬁ's fine, ves.

MR. LOVEJOY: -~- with the idea that you’re
going to have the material in time to incorporate in
the decision on the findings of fact and conclusions
of law, hopefully before the findings come in.

CHAIR BOLLWERK: That would be very good.

NEAL R. GROSS
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Somewhere around the -- the Staff can do it around the
7th, somewhere within that date. We can work within
a week or so, hopefully.

And it may well be we want to, again, rule
on that more quickly because if it turns out summary
disposition isn’t appropriate you all may want to
prepare testimony and do some other things.

So that’s my concern. I hear what you'’re
saying. You think this is -- but I don’t know.
That’'s my problem.

MR. LOVEJOY: Okay.

CHAIR BOLLWERK: Okay, all right. So
let’s say within -- think about sometime within seven
to ten days of the date that the Staff suggested, if
that’s possible.

JUDGE ABRAMSON: So somewhere between the
7th and the 17th or something? You know, I mean you
all work up your date.

CHAIR BOLLWERK: All right. The other
thing I wanted ﬁo'mention briefly, the question of
redaction of, at a minimum, the transcript here. We
heard some financial information but‘I didn’t hear a
tremendous amount, or maybe I wasn’t 1listening
carefully enough.

It would be, I think, useful, in a
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minimum, when we come down with an initial decision
there would be a direction to do some redaction, or to
think to raise that issue. If there’s a way that LES
could begin that process sooner rather than later I
would certainly -- the Board would appreciate that, I
think.

There may not be much to redact is what
I'm saying.

MR. CURTISS: 1In this last session.

CHAIR BOLLWERK: Well over the last four
days that we’ve looked at.

MR. CURTISS: We have the transcripts and
will try to complete that process --

CHAIR BOLLWERK: All right.

MR. CURTISS: -- within a week to ten
days, I think.

CHAIR BOLLWERK: All right. And that may
be something that you would need to exchange with the
other parties. If there’s a problem with it we’ll
Bring it to Board and we’ll deal with it.

JUDGE ABRAMSON: But it‘s largely their
material that’s at issue right?

CHAIR BOLLWERK: Correct.

JUDGE ABRAMSON: It’s largely your

material at issue, so it’s not a question of dealing
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with safeguards that the Staff has to determine. This
is your baby.

MR. CURTISS: So we’ll try to coordinate
and work within the time frame a week to ten days.

CHAIR BOLLWERK: All right. And then in
terms of the evidentiary material, I think that may be
slightly more difficult. But I don’t really know what
Mr. Lovejoy'’s going to want to put on -- how much of
this you want on the record is -- right now we could
leave the whole record closed if there weren’t a
motion, for instance, to put things out.

So to some degree it’s a question of what
you want to see on the record in terms of the redacted
material. If the transcript is sufficient for your
purposes, if you think the evidentiary material ought
to be -- it’s something you need to talk with Mr.
Curtiss about and see where that goes as well.

MR. LOVEJOY: may I make an inquiry about
-- if you’re finished. I’'’m not sure you are, sorry.

CHAIR BOLLWERK: I'm finished on the
question of redaction unless you want to say something
about that.

MR. LOVEJOY: No, no. Please go ahead.
I'll speak after you finish.

CHAIR BOLLWERK: In part, this normally
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depends on motion from the party that wants the
material out publicly. So maybe you can talk with Mr.
Curtiss and express to him, you know -- and again, the
private fuel storage case might give you some sense of
where we went with that one.

I'l]l be fré£k with you. In that case we
did not -- we told the parties we did not want to go
to the detail of redacting the particular pleadings.
It didn’'t strike us as useful to the -- the public’s
interest here is to see what testimony was put into
the record, what evidence was put into the record.

And we think -- and obviously our initial
decision, when we came out with that, would be put
into the record as well, so -- all right. Okay.

MR. LOVEJOY: Well, simply this. In our
exhibits we designated various deposition extracts and
deposition exhibits.

CHAIR BOLLWERK: Yes.

MR. LOVEJOY: And we had meant to offer
those as evidence on the matters before the panel.
And I'm not quite sure that there’s been a ruling on
those. And if there’s been a ruling --

CHAIR BOLLWERK: Okay. I think -- I
thought there had been, but let me make it clear. The

-- those matters, those exhibits which we have marked
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in evidence as part of this proceeding are in
evidence.

There were a number of items that were
cited in the testimony or even -- I'm sorry, that were
not. There were a number of items that were not cites
in the £estimony, let me be clear on this, that were
simply proffered as exhibits.

I think the direction the Board gave is if
it was tied to the testimony in some way where it was
cited, then we had no problem, assuming there weren’t
objections on the relevance.

Having said that, if there wasn’t some
citation to the evidence, the evidentiary, the
documented material, in the testimony that was given
then we were not going to admit it.

Having said that, the documents are in the
record in terms of the record of the proceeding. If
you have a problem with that, obviously you can go to
the Commission and suggest that it -- but the
e&identiary material is the material that we have
talked about, marked as evidence, and used in this
proceeding.

MR. LOVEJOY: And when you'‘re speaking of
the testimony, you’'re speaking of Dr. Makhijani’s
testimony?
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CHAIR BOLLWERK: Yes. There were a number
of things cited in that testimony -- or I should say
in one point he actually tried to bring in a number of
items that were actually in some of the underlying
documents.

I think what the Board tried to make clear
was if you wanted to bring those particular exhibits
in by putting them into the testimony as support for
different portions we had no problem with that.

But simply trying to incorporate masses of
documents by reference was not appropriate. And
that‘s what -- our position on this. So what, for
instance, the exhibits 190 and 224 are in the record.

Having said that, all the supplementary
material, if it wasn’t cited in this testimony, is not
part of the record. Some of it is, some of it isn’‘t.

There were some documents that were used
on cross and for other purposes that came in. And I
think if you need a list of everything I think we kept
a fairly careful one.

Hopefully you have the same things as
well, so -- and again, if there’s a problem with that,
obviously the Commission would be the folks to speak

with.

All right. Any other administrative
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matters that we need to deal with in terms of the
contested proceeding, as we’ll call it? On behalf of
the Board in terms of the -- I‘d like to thank all of
you for your presentations, the effort that you’ve put
into them.

You’‘ve clearly thought this through very
carefully in terms of the positions you have and the
concerns you’ve expressed to the Board. We try to be
up front with you about what our concerns were as
well, the things that we wanted to hear about.

I think we’ve put together a good record
here in terms of what needs to be discussed.
Obviously there were some things that we did not
accept, and again, the Commission is the place to talk
with them about that.

And you know where they live. You'’ve
already been there and you’ve had some success,
actually. So -- and that's part of the process. 8o,
you know, that’s the way it works.

So again, we very much appreciate the
efforts that all of you put into it. And the next
stop for us will be the partial initial decision on
these issues, as well as the summary disposition
matter and whatever comes from that.

Anything else the other two Board members
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want to say about that?

(No verbal response.)

CHAIR BOLLWERK: At this point we’re going
to talk with LES and the Staff briefly about the
mandatory hearing. But if you want to stay and hear
that, I think in terms of the mandatory hearing we are
moving toward a January date, I believe, to have a
sort of a pre-hearing conference on that to talk about
it in some length.

Having said that I should first say we
very much appreciate the efforts that you’ll all put
in to giving the Board the documentary material we’ve
asked for.

Judge Abramson and Judge Kelber spent
quite a bit of time already going through it. And
they had some matters that they wanted to bring to
your attention now that they’ve identified and thought
would be appropriate to be -- give you some feedback.

We don’'t want to, obviously, dump this all
on you at the end so we thought we’d take that
opportunity right now. But again, I know you’ve
hauled in many boxes and they are being read.

It’s not like you’re just producing paper
and it’s going in a corner someplace. Well it is

going in a corner, but it’s coming out of the boxes
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and being read, so --

MR. CURTISS: And will this be -- excuse
me. Will this be part of the transcript so that we
can review this --

CHAIR BOLLWERK: Yes.

MR. CURTISS: -~ as well?

CHAIR BOLLWERK: Yes, we’ll just leave it
in the transcript.

MR. CURTISS: Thank you.

CHAIR BOLLWERK: I mean the mandatory
hearing is a part of the public record as well.
There’s no reason not to have it in the transcript, so
-- all right. Who wants to go first?

JUDGE ABRAMSON: Well, let me start.
Notwithstanding the fact that Mr. Lovejoy has sort of
addressed this a little bit, and I told him it wasn‘t
part of the contested portion of the hearing, it’'s
something that we’re very interested in, and this
relates to how the financial assurances mechanism will
deal with the possibility that there will be an
outstanding bond for X dollars and suddenly there’ll
be an increase in the cost of one of the major
elements, and the possibility that the licensee might
say gee we’re just not going to bear that cost we’re
going home.
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And so I’'d like to have you all address
that. How -- what are you going to do about that?
And I, as I said to you earlier in the proceeding, I
applaud the Applicant for taking the approach that
they’re going to put up a bond instead of fund this
with periodic payments as the utilities used to do.

I think it’s a very heads up way to do
things. And it makes life much easier for the public
to feel that their health and safety are protected.
I can’t imagine what this would look like if it were
30 year periodic payments.

So it’s great to have a bond in the full
amount. But what I‘m concerned about, and what we’ve
talked about as a group here is this exact possibility
that Mr. Lovejoy belatedly raised here, but we would
like to address it in a mandatory hearing.

CHAIR BOLLWERK: All right. Judge Kelber?

JUDGE KELBER: My problems revolve around
the Safety Evaluation Report, which quite frankly
raised in my mind mofe questions than I expected. I
was able, by going to the Safety Analysis Report and
Integrated Safety Analysis that to resolve quite a few
of them.

Theré are some that are left over. The

first is resgspect to criticality safety accompanying

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.wW.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

i1

12

13

14

15

16

17

18

19

20

21

22

23

24

25

3170
significant water vapor intrusion. I would like to
see a quantitative analysis of the probability of such
an event. I realize that there is discussion of the
light gas handling system, the action of the cold
trap, and so on.

It is difficult for me to see how the
probability assigned to that event is reached. A
fault-tree diagram would be extremely helpful. And
I'm willing to bet since this is a problem with very
significant economic effects as well as safety effects
that there are people who have thought deeply about
this.

I would also like to see a discussion of
the, in the case of significant water vapor intrusion,
a discussion of the interaction of hot hydrofluoric
acid with the aluminum fluoride layer on the aluminum
tubes,

Will the aluminum fluoride in the presence
of the water vapor transform to aluminum oxide plus
hydfogen fluoride? And will any resulting aluminum
oxide flake off or will it continue to adhere as a
different type of passivating layer?

I could probably test this by dipping one
of my wife’s emeralds in hydrofluoric acid, but I

doubt that I would live to tell the tale. I might
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point out that alumina, that is to say aluminum oxide,
is a principal ingredient of boxite.

As we all know refining aluminum from
boxite is not an easy process. I’d also appreciate a
discussion of the interaction of the hydrogen fluoride
with the various seals that are present;

Are they attacked and degraded or are they
some form of -- I hate to say Teflon, but some
fluorinated compound that is impervious to attack?
Then I’'d 1like to know if any of the optimum
criticality estimates referred to in the Safety
Analysis Report are at low, that’s to say ten to one
or less hydrogen to uranium ratios.

Now I expect that those will be in the
supplemented validation verification report related to
MONK8. Staff has requested such a report. I believe
it is to be delivered by the end of the year.

It would be helpful if somebody supplied
me with a copy of that, and perhaps put a tab in where
you discuss the optimum ratio. The reason for that is
that the -- as you point out, as LES points out in the
Safety Analysis Report, the bias in the MONK8 results
very significantly at low level H to U ratios, and
includes a negative as well as a positive bias case,

so that the Staff reliance on a small but positive
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bias, may not be adequate in those -- in that case.

Let me turn now to the reflected
unmoderated volumes. I did appreciate the discussion
of how you estimated the criticality or sub-
criticality margin, I should say, in the case of the
cylinders. .

I think that-was very well done. It’s the
way I would have done it. However, I would appreciate
if you would show how the MONK8 code with the Jef 2.2
cross-sections was validated and verified fﬁr use with
unmoderated cores.

The cylinders in particular, as well as
various piping, aluminum tubes, and so on, if they do
not have water vapor, are essentially unmoderated
cores.

I realize that fluorine produces some
moderation, but at the sizes that are indicated here,
it’s trivial. I do know that in the catalog of
criticality experiments there are experiments which
pertain to such problems.

And if you don’‘t like those I would expect
that you might analyze any of the cases in table 7-24
of ANL 5800. That wasn’t my chapter. My chapter was
4.

~ JUDGE ABRAMSON: What year, Charlie? Oh,
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I'm sorry.

JUDGE KELBER: Fifty-eight hundred was in
1958. In discussing the criticality of unmoderate
volumes I would expect to hear a description of the
treatment of the inherent randomness of the unresolved
cross—séctions for these cases.

I might say Staff employs, from time to
time, Oakridge personnel as contractors. And Staff
occasionally uses the scale code itself to treat
questions of this sort.

And I know that the scale code has a
number of options for treating the unresolved cross-
sections. And I don’‘t know what is in MONK8. Turning
now to fire safety I have just one guestion.

And that is if there is a fire in an
electrical cabinet, how is the retained heat
dissipated? I realize that the reports indicate that
there is a very small amount of equipment in any such

cabinet.

But we have had cases with power reactors
where there has been a fire in an electrical cabinet.
It’s been extinguished by an inert gas. Then the
cabinet is opened and because the heat has not yet
been dissipated the equipment reignites.

We don’t want that to happen. There are
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various steps that can be taken. I have no doubt that
they can be taken here. I would just like to hear
how. And that concludes my list.

CHAIR BOLLWERK: All right. Let me stop
and see if there is, at this point, any questions
about what either Judge Abramson or Judge Kelber
mentioned.

You may want to look at the transcript
first before you do that. And in fact, I probably
will have the two of them look at it and make sure
that it reads the way it should, because there were
some words in there that I'm sure I can’t spell.

So we’ll go ahead, if you don’t mind doing
that.

JUDGE KELBER: Sorry for that.

CHAIR BOLLWERK: No, that’s my problem,
not yours.

JUDGE KELBER: I do have a typed copy

here.

CHAIR BOLLWERK: That’s -- maybe you can
give a copy of that to the Court Reporter. It might
be useful to him. That’s ~-- maybe able to get some of

the words.

MR. CURTISS: I am advised by Rod Krich

that he thinks the questions have been clearly
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articulated.

CHAIR BOLLWERK: All right, good.

MR. CURTISS: So we’ll confirm that with
the transcript. If there are questions we’ll get back
to you, but he thinks --

CHAIR BOLLWERK: All right., Very good.
Let’s see if the Staff has any questions at this
point. Maybe we can clarify something, but -- do you
want to mention about the --

JUDGE ABRAMSON: I think we mentioned
something in our last order, and you may want to go
take a look at this, but I think we mentioned
something in our last order that we were interested in
hearing from the Staff as to where they did not follow
the SRP, or where they had to adapt the SPR.

And this is in a mandatory hearing, and
where you felt the Applicant did or did not follow reg
guides or where reg guides had to be adapted, because
it seems to me that’s kind of where we have to go.

MS. CLARK: Oh, that was submitted with
our executive summary.

CHAIR BOLLWERK: Okay, that’s fine then.
It’s already taken care of. All right. Anything then
from either of the Board members with respect to the

contested matter or the uncontested, the mandatory
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hearing?

All right, just -- again, a scheduling
matter. I think we’re looking at this point still for
holding any hearing on the mandatory portion of the
proceeding in the March 6th to 8th time frame in the
Hobbs area.

And we’ve also, I think, indicated that we
would anticipate holding some 1limited appearance
segsions in Hobbs at that point as well. So I think
we’ve done some in Eunice.

And we would then -- there is a larger
population in Hobbs. I’m not sure if folks up there
are interested or the individuals from Eunice want to
come up again.

But that will certainly be something we’1ll
be doing. Probably try to hold maybe at least one
evening session and maybe one during the daytime.
We’ll have to see what scheduling looks like.

JUDGE ABRAMSON: Yes. And as we move

forward between now and March, you can expect to hear

. from us occasionally with a follow-up, heads ups on

the mandatory hearing, maybe some requests for some

things in writing as we start wading through the

materials.

MR. CURTISS: My recollection is we have
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a conference call, or are going to have, on January
17th or mid January if I have my dates right.

CHAIR BOLLWERK: Right. Approximately
then, yes.

MR. CURTISS: What would the topic of that
be? Or would it be to follow up on additional
questions, or --

CHAIR BOLLWERK: I think just to touch
base if we have additional items like this, or if
there’s something that the parties have come up with
that they -- proposals of some kind they want to
present to the Board in terms of how we would deal
with a mandatory hearing, we’d be glad to entertain
them there.

Although if at some point before then you
think in terms of timings it’s better to bring them to
our attention sooner rather than wait until that we’1ll
certainly be glad to entertain anything you have at
that point.

Again, we want to do --.we’re trying to do
as thorough a job as we’re capable of here. I‘m sort
of looking to these two in terms of the mandatory
hearing.

Although I’'11 be looking at other aspects

of it as well. So you can tell already that they’ve
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taken a very serious approach to this. This is
something we do.

We haven‘t done one of these in a long
time, but we’re trying to do the right thing
basically, in a very serious way. So all right, at
this point again, we’ve expressed, and I‘ll say it
again, our appreciation to all of the parties for
efforts in this proceeding.

To all the witnesses that appeared before
us we, again, appreciate the time and effort you take
in coming here to Washington, those of you that have.
We will be out in the Hobbs area again in the March
time frame.

And if you’re from that area and you're
around and you want to come see us we certainly would
encourage you to do so because that’s part of the
process.

And see something sort of unique, it’s
something the Agency hasn’t done in about 20 years or
more in terms of é mandatory hearing. So we invite
you at that point to come and see us.

At this point, if neither the Board
members or the parties have anything further, I will
mention that we will leave the record open for a

period, probably actually to the time the summary
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disposition motion is filed incase there’s anything
further we need to do.

But you should be 1looking at the
transcripts and the evidentiary materials to make sure
we’'ve gotten everything in the way that needs to be
done.

And having said all that, I thank Ms.
Engel for her assistance in the hearing, as well as
our Court Reporter, and our staff here at the
Licensing Board Panel that’s done a terrific job
keeping everything straight. We stand adjourned.
Thank you.

(Whereupon, at 4:40 p.m., the above-

entitled matter was concluded.)
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