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|Q | General Accoiuning Office

Wa hington, D.C. 20518
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1(esou rces, Commu nit y, and
Economic Deselopment Divi, ion

Ib202377
,

.hme 1,1987

The Ilonorable Morris K. I'dall
Chairman, Commit t ee on

Interior and Insular Affairs
llouse of l{epresentatives

The lionorable Philip it. Sharp
Chairman, Subconunittee on Energy

and Power
Conunittee on Energy and Commerce
llouse of Representatives

As you requested in your March 18,1985, letter and as agreed in subsequent
meetings with your staffs, we have evaluated the Department of Energy's plans for
momtored retrievable storage of spent nuclear fuel. As agreed, this report addresses
issues relating to the need for, costs and benefits of, and viability of potential
alternatives to a monitored retrievable storage facility. The report present.s our
findings, conclusions, and reconunendations regarding the adequacy of 1he
Department of Energy's analysis of these issues as presented in its monitored
ret rievable storage proposal.

Iinless you publicly announce its contents earlier, we plan no further distribution of
t his report until 30 days from the date of this letter. At that time, we will send
copies to appropriate congressional conunittees; the Secretary of Energy; and the
Director, Office of Management and lhidget.. We will also make copies available to
ot hers upon request.

This work was performed under the direction of Keith O. Fultz, Associate Director,
1:esources, Conununity, and Economic Development Division. Other major
cont ributors are listed in appendix Ill.

,/ /' ,

/ /

,l. Dexter Peach
Assistant Comptroller General
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Executive Summary
i
l

j >g g. pose The Nuclear Waste Policy Act of 1982 established a program for the per-
manent disposal of radioactive wastes in mined geologic repositories.
The act also directed the Department of Energy (tun:) to submit to the

, Congress a proposal for constructing a monitored retrievable storage
| ( stus) facility.
|
'

The Chairmen of the llouse Committee on interior and Insular Affairs i

and t he Subcommit tee on Energy and power, llouse Committee on
Energy and Commerce, requested that uAo assess whether tx4:'s pro-
posal provides sufficient information for the Congress to decide if it
should authorize t he integration of an stus facility into the waste man-
agement system established by tl*:t act.

} hlChgl'Olllld e yt focuses primarily on the nevelopment of ;wo geologic reposito-
rics 1or the permanent disposal of euclear wastes. Ilowever, the act also
addresses another option for managir.g nuclear wastes-long-term
storage in a facility t hat would allow continuous monitoring and easy
access, or monitored ret rievable storage. The Congress found that long-
term storage in stus facilities is an option for safe and reliable waste
management, and that the Congress and executive branch should con-
sider a proposal for building one or more facilities for this purpose.

t= 4: provided its stus proposal to t he Congress on March 31,1pS7. lx4:'s
proposal recommends that an stus iacility be constructed in Oak llidge,

i

Tennessee, to prepare, package, and temporarily store spent (used) |
nuclear fuel until shipment to a repository for permanent disposal. The
facility's primary function would be waste handling and packaging
rat her than long-term storage as envisioned in the act. tun: does not
maintain that an suts facility is essential for safe handling and disposal
of nuclear wastes. It believes, however, that an stus would provide (1)
greater system flexibility and reliability,(2) improved transportation,
(3) earlier acceptance of spent fuel from utilities, and (.1) public confi-
dence in Inn:s management of the waste program.

'

R OSilllS ill 81'ie f For t he Congress to decide the merits of an slus, GAo believes Ihat suffi-
cient data should be available to compare the system proposed by inn:-
with an sms-with the currently authorized waste management system

i

improved to maximize its efficient, effective, and safe performance. The
Congress needs to be aware of the consequences of not approving an sms
as well as t he implications of aut horizing it. tu e:'s proposal does not -
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identify the most effective configuration of the authorized waste man-
agement system for t he Congress to use as a basis for comparison in
deciding if the benefits of the proposed Mus facility are worth its added
cost to the waste program.

Further, DOE has not fully developed important \ms cost elements, such
as payments for state and local taxes and aid to mitigate sms' impacts.
IX)E does not plan to determine Ihese costs until after the Congress has
approved the proposal.

"" "* *""P' ""t i"ed in ihe ac empha izes long-term waste storage.GAO's Aimlysis llowever, toe is proposing an uns whose principal role would be waste
preparation rather 1han long-term storage. GAo helieves t hat the differ-
ence between the purposes assigned to the uns by t he act and by Don is
one of the factors to be considered in evaluating Don's proposal.

DOE's proposal does not demonstrate how the authorized waste manage-
ment system (i.e., t he system approved by the act which includes only a
repository) could be improved so as to most efficiently, effectively, and
safely function if an stus were not inchuled in the system. This informa-
tion is needed as a basis for comparison wit h a system containing an
Mus. Analysis of alternatives has not been sufficiently developed to
determine whether the benefits attributed to the Nus can be achieved by
other means, and at what cost.

A11alysis of MRS DOE's proposal does not analyze potential alternatives for improving ihe

Alteritatives Is inconiplete waste management system other than an Mus-such as expanding
storage at reactor sites or the repository or improving the t ransporta-
tion system-to the same extent as the Mus. For example. Dot did not
analyze t he potential transportation improvements in sufficient det ail to
determine the costs or effects of each option. In addition, dom has ana-
lyzed the various options in terms of how each option individually might
affect the system. Don has not, however, determined 1he combined effect
of these options in achieving the most effective and efficient improve-
ment in the authorized system (wit hout an Mus), nor the costs of such a
system in comparison to a system with an Mus. lx)l: also has not deter-
mined whether utilities are willing or able to implement various
improvements in lieu of 1he Mus.

Don acknowledges that additional information is needed on some of t he
options for improving the waste management system. Studies are

Page 3 GAo ReF.n N710 %u lenr Maste Program
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|

underway at loc which may contribute to a better understanding of
alternalives to an . suis.

Full Costs of MRS Are Not toe estimates that integrating the sucs into the waste management
Yet Known system would increase total system costs by about $1.5 billion to $1.6

billion. According to loE, however, t hese costs could be partially offset
by savings of up to $1 billion in spent fuel storage costs of reactors.

loE has identified additional costs that are not included in its estimates
such as payments for state and local taxes and aid to mitigate the
impacts of constructing and operating the facilitv. loI:'s Independent
Cost Estimating staff also assessed sms costs. This staff agreed that Ihe
estimates do not include all costs of const ructing and operating an sms
and stated that some of the unquantified costs conhl be substantial.

Malters for los is mMng congressional authorization to construct an sms facility
primarily f or waste preparation and packaging rather than f or long-

Consideration by the term waste storage. The Congress needs to recognize that the sms con-
, ,

Congress cents embodied in the Nuclear waste Policy Act and inE s proposal are
different.

Recomniendations "^o mommends that doe identiry the best configuration of the autho-
rized waste rnanagement system, combining the most teasthle alterna-
tives for maximizing the effectiveness, efficiency, and safety of the
system in lieu of an suts, and present the Congress with the benefits and
costs of this syste,m to aid injudging the merits of an sms, cAo also ree-
ommends that doe estimate the cost of all elements associated with the1

sucs. Additional recommendations are offered in chapter 5.

Agency Comnients "" st"t""f T""""""".oncurs fully with the report's conclusions and
recommendations. tot disagrees with the rei> ort s conchisions and ree-
ommendations on the need for additional information on sms costs and
alternatives for improving the waste management system. ICE stated
that it has estimated all appropriate costs, and that it is inappropriate to
estimate costs for impact assistance and tax payments at this time.

Nothing in doe's comments causes us to change our position that ICE
needs to provide more complete information on sms costs and alterna-
tives. Further, we continue to believe that toe has not quantified the full

Page 4 G Ao/ RcEn N7 92 Nuclear Waste Program
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costs of an suts and needs to do so for 1he Congress to inake an informed
decision on the facility. Innfs conunents are addressed in chapter 5. .

|

Isolfs and Tennessee's conunents have been incorporated into the report,
where appropriate. Their conunents are reprinted in appendixes I and II. |

A
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Chapter 1
- ~

Introcnction

Currently,107 commercial nuclear power plants, located in 27 states,
are licensed to generate electricity; another 13 plants are in various
stages of construction. In 1085, approximately 16 percent of the elec-
tricity produced in the linited States was provided by nuclear power.

Nuclear power plants use uranium as fuel to heat water and produ(e
steam. The steam, in turn. spins a turbine and generator to produce elec-
tricity. The uranium fuel is fabricated into pellets. which are inserted
into rods. These rods are then bundled together to form fuel assemblies,
which are placed in reactors. A nuclear power plant can use about

| 38,000 uranium fuel rods, grouped into about 215 fuel assemblies, to
I produce the required steam. When fully loaded, a reactor contains over
| 200,000 pounds of uranium.

As steam is produced by the reactor, some of the energy contained in the
uranium fuel is consumed. Approximately every 12 to 18 months, about
one-third of the fuelin most reactors has to be replaced with fresh ura-
nium fuel. When the uranium has been consumed, the remaining mate-
rial-called spent fuel-is removed from the reactor. The spent fuelis
then transferred and stored underwater in a large pool at the reactor
site. Almost all the spent fuel from commercial nuch?ar power reactors
remains in storage at each reactor location.

A Cliange in Direction Nuclear waste Pohey Act of 1982 (Public Law 97425, .lan. 7,1983)
was a milestone for commercial nuclear power because, for the first time
in the 30-year history of the industry, a national strategy was put in
place for disposing of spent fuel. In addition to addressing t he waste
needs of the commercial sector, the act also requires the President to
evaluate how to dispose of the high-level radioactive wastes produced
by the nation's defense programs. The waste management system estab-
lished by the act-referred to by the Department of Energy (doe) as the
" authorized system"-is primarily composed of two elements: commer-
cial nuclear power reactors, which generate waste in the form of spent
fuel, and a geologic repository, a deep, mined structure in which the
spent fuel will be disposed. The act also provides for the development of
a transportation system for moving the waste from reactors to the
repository, and if needed, Federal Interim Storage for a small quantity
of spent fuel-1,900 metric tons of uranium Orm).

( The act outlines the following radioactive waste management
responsibilities:

PageN GAof REED 87 92 Nuclear Waste Program
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. The federal government has the responsibility for the permanent dis-
posal of high-level radioactive wastes and spent fuel produced by com-
mercial nuclear reactors in a mined geologie repository. The act
established t he Office of Civilian lladioactive Waste Management
(onnVM) within los to carry out this responsibility.
Those who produce and own radioactive wastes are responsible for.

paying for storage and disposal of the wastes.

The Nuclear Waste policy Act established the Nuclear Waste Fund to
ensure that the costs of a safe and environmentally acceptable program
are fully funded. The fund is financed t brough fees collected from the
owners and generators of nuclear waste. Although the act did not stipu-
late how payments would be made for the disposal of defense wastes, it
required commercial reactors to pay into the Nuclear Waste Fund a fee
of 1.0 mill (one-tenth of a cent) per kilowatt-hour of electricity generated
by the spent fuel. The Fund had a balance of $1.4 billion by the end of
fiscal year 1986; utilities still owe about $1.21 billion in one-time fees for
the disposal of wastes produced prior to April 7,1983. The balance, plus
accrued interest, will be paid either in quarterly installments or as a
single hunp-sum payment before the transfer of spent fuel to the federal
government.

^*""Rh *" *f" M"""7 "c"S i* '" d"".elop deep, mined geologiefDevelopirig ali Option repositories for the permanent disposal of spent fuel and high-level rad.i.
[Ol' Waste manageiiieiit oaciive wasica, section i41 of t he act p,c,ents another opiion for pent

fuel management called monitored retrievable storage (Mus). According
to the act, the Congress found that " . long-term storage of high-level
radioactive waste or spent nuclear fuelin monitored retrievable storage
facilities is an option for providing safe and reliable management of
such waste or spent fuel." According to the act, the Mus should be
designed to provide several functions, including

storage and monitoring of spent fuel and waste "for the foreseeable-

fut ure" and
retrieval of 1he spent fuel and waste for further processing or disposal..

The Congress also found that it and the executive branch should pro-
ceed as expeditiously as possible to consider fully a proposal for con-
structing one or more Mas facilities to provide for such long term
storage. The act requires the Secretary of Energy to complete a detailed
study of the need for and feasibility of an Mus and to submit to the Con-
gress a proposal for the const ruction of one or more Mus facilities. The

enge 9 GAo. IteED N7 92 Nuclear Wante crogram
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act did not authorize the construction of such a facility;IX)E must

| receive specific authorization from the Congress to construct an Mas.
The act states, however, that disposal of nuclear wastes in a repository
should proceed whether or not an Mus facility is constructed.

Tim Hole of MHS doe presented its initial plans for an Mus in the waste program's April
| 1984 draft Mission Plan. At that time, DOE envisioned Mus as a facility to

provide " backup" storage should there be significant delays in the avail-
ability of the repository. Under these plans, an sues facility would be
used to store spent fuel until the repository was ready to receive it.
When the repository was available, spent fuel would be shipped to the
repository site, where waste preparation and packaging activities would
be performed.

In t he summer of 1984, IX)E began reassessing the role of the Mus in the
waste management system authorized by the act. On the basis of this
reassessment, DOE concluded that the Mus should be an integral part of
the waste management system by incorporating most of the waste-han-
dling and packaging activities that otherwise would be located at the
repository. In March 1985, DOE reprogrammed waste program funds in
order to develop a proposal for an " integral" Mus. DOE stated in the June
1985 final Mission Plan for the nuclear waste program that the primary
function of this integral Mus facility would be to prepare waste for dis-
posal in the repository; its role in providing backup storage would be
secondary, although it would allow DOE to begin accepting spent fuel
from utilities in 1998 and could provide temporary storage if the reposi-
tory is further delayed.

Tlie MHS Proposal Iterlecting the results of its reassessment of Mas roles, doe has developed
a proposal recommending that the Congress approve construction of an
Mas in Tennessee that would receive and prepare the spent fuel from
reactors located east of the llocky Mountains (approximately 90 percent
of the commercial reactors) for later emplacement in a repository. The
uns would begin operation in 1998 and have a 31-year service life. The
spent fuel from the reactors located in the western states, as well as
high-level defense-related radioactive wastes, would be shipped directly
to the repository for emplacement. DOE has outlined the following prin-
cipal functions which could be performed at the Mus facility:

I

|

cage t0 G Ao ReEIM7 92 Nuclear Waste Prograrn
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Extracting the spent fuel nuts from their assemblies and consolidating.

them into a more compact configuration which would provide greater
)

efficiency in handling, storage, transportation, and disposal.
leading the spent fuel into canisters for temporary storage at the Mus or.

shipment to a repository.
If necessary, providing for storage of spent fuel for longer periods in |.

scaled concrete containers which would allow for radiation monitoring
and retrieval for later shipment to a repository.
Providing a location where dedicated trains' could be assembled to ship.

the spent fuel to a reIxisitory.

Dot; has concluded that although an sucs facility is not required to safely
manage nuclear wastes, several advantages could be realized by making
the sucs an integral part of the waste management program. In citing
these advantages, Ixn: noted that there are other ways to achieve some
of the benefits attributable to an sms;Ixn: concluded, however, that none
of the alternatives examined provides the same range of benefits to the
system that an suts could while also providing equivalent advantages in
terms of feasibility, flexibility, system development, and managerial
control. The following summarizes the advantages which 1xn: stated may
be provided by an suts:

lxn: could begin detailed planning for and implementation of a major.

part of Ihe waste management process-waste acceptance, transporta-
i

tion from reactor sites, consolidation, and sealing in canisters-carlier if
these functions were located at an Mus rather than the repository. The
waste transportation system could be developed sumer because
approval of the Mus wouhl allow specific routing, logistics, and equip-
ment requirements to be determined up to 8 years earlier. According to
txn:, the early accomplishment of these waste management steps would
enhance confidence in the schedule for operation of the entire system.
If, as txn: phms, an Mas begins operation before a repository, not: could.

be able to receive spent fuel from utilities sooner than under the autho-
rized (repository-only) system. The Mus, therefore, could reduce t he need
for temporary storage at reactor sites txn: now plans to have the Mus
operating in 1998 and the repository in 2003. According to Iunfs pro-
posal, the stus would be critical to Ixnfs ability to accept waste for dis-
posal in 1998 as committed in the waste disposal contracts with utilities.
The reliability and flexibility of the waste management system could be.

improved because spent fuel could be removed from the storage pools at

' Dedicated trams t ranspori only a lutrticular 13 im of nu g&-in utis otse. Mient fuel.
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the reactor sites regardless of whether a repository is capable of
emplacing the wastes.

The waste-handling requirements at the repository could be simplified.

because the steps required to prepare spent fuel for emplacement in the
repository would be performed at the snes. According to In, the reposi-
tory would receive fewer shipments, canisters received would be uni-
form in size and free from radioactive surface contamination, and the
rate of waste t ransfer to the repository could be better controlled.
The transportation system could be improved because the sucs would.

serve as t he spent fuel shipment center. Dedicated t rains would be used
to move the spent fuel from Ihe sucs to the repository. This would reduce
Ihe number of cross-country routes and shipments of spent fuel to the
repository to be located in the western I ?nited States. This would also
reduce the potential for public exposure to transportation accidents.

. histitutional benefits could be gained. Experience from interactions with
the state of Tennessee-the intended host state for the suts facility-
may be applied in the future when working with states and tribes in the
repository program. Furt her, the suts would present t he opportunity for
Im to demonstrate earlier that the waste facilities can be safe, and that
doe can be a " responsible corporate citizen and neighbor." Through t he
suts,in could develop the needed momentum to implement the entire
waste system and may be c ile to gain public acceptance and confidence
that it is able to accomplish the program.

MRS Proposalin ""d""Wed Wm shes in hnnme t hat y consMmd famaNe for
an sucs facilire and m, dicated the canceled Chnch Itiver lireeder Iteactor

.

litigation site. located in the liaane County portion of Oak Itidge, as the preferred
~

location. In April 1985, noE formally notified the Governor of Tennessee
that it had completed an initial evaluation of candidate sites for an sn<s
facility and that all three of the sites were in Tennessee. Im also
advised the governor that the evaluation of the sites would have to be
completed to submit the Mus proposal to the Congress.

At that time, IoM announced in the Federal Itegister that it had identi-
fied the candidate sucs sites and indicated t hat it planned " . to study
these sites for inclusion in a proposal to Congress for the construction of
an suts facility." ICE indicated that it would prepare an environmental '

assessment required by the act and requested that by July 1,1985,
states, affected Indian Tribes, and the public prcvide information which
may be useful in preparing the assessment.

Page 12 GAo/RCElkN7-92 Nuclear Waste Program
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In . lune 1985, lum provided the state of Teimessee with a grant of $1 A
inillion to perforin an indepeiulent evaluation ". . . of the role and fune-
tion of an Mas facility in the nuclear waste disposal prograni and lionfs
proposed locations of such a facility."

On August 20,1985, t he state of Tennessee filed a complaint with the
United States Distriet Court for the Mithlle District of Tennessee at ;

Nashville, which argued that the Mas prognisal should not be submitted ]
to t he Congress because the Secretary of Energy hmt failed to consult
with the st ate pursuant to Section 117 (b) of Ihe act. The Secretary
sought to have t he statc's suit dismissed, but the District Court agreed
wit h Ihe state, denied notfs motion, aiul cit oined in m from submitting its ii

'

proposal to the Congress.

Several motions mul appeals were filed by twm and the state of Ten- |

nessee in this case. On March 6,1986, the United States Court of
dpjHuds for the Sixth Circuit denied isolfs appeal for a summary
reversal of Ihe lower court's decision to enjoin tiot; from submitting its -
proposal to t he Congress. The case was heard on .luly 24,1986, and on
November 25,1986, a three-jmige Appeals Court Panel reversed the Dis-
trict Court's ruling and dismissed the state's petition for review of Dolfs
actions.

On December 4,1986, Tennessee filed for a review of the judges' deci-
sion by the full 12-judge Court of Appeals. On December 31,1986, the
petition for rehearing was denied, and on .lanuary 5,1987, the state of
Tennessee requested a st ay of Ihe court's mandate in order to prepare
an appeal to the U.S. Supreme Court. The Court of Appeals granted a
stay for 30 days on January 7,1987, and on February 5,1987, the state
of Tennessee petitioned the Supreme Court to review the case. On March
30,1987, t he Supreme Court denied the petition, thus removing the legal
rest rictions preventing Ix m from submitting the Mus prolw> sal to the
Congress.

On March 31,1987, ix~m submitted t he Mus proixisal to t he Congress,
seeking Ihe authorization to begin constructing Ihe Mas facility.

Page la GAuf aced N7 92 Nudent Wante Program
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Objectives, Scope, and
Methodology

Objectives and Scope In a March 18,1985, letter, the Chairmen of the Ilouse Committee on
Interior and Insular Affairs and the Subcommittee on Energy Conserva-
tion and Power, llouse Committee on Energy and Commerce, requested
that we review and evaluate DOE's proposal to integrate an Mas into the
nuclear waste management system. The request contained seven ques-
tions addressing the purpose of an Mas, the impacts it would have on the
cost and development schedule of the repository, alternatives to the Mas
that ICE has examined, the siting and transportation impacts of the pro-
posal, and whether Doc has adequately addressed all of these issues to
provide for a congressional decision on the proposal. On July 22,1986,
Itepresentative Marilyn Lloyd also requested that we evaluate certain
aspects of the cost and need for an Mas facility.

On May 8,1986, we provided the Chairmen with a fact sheet 2 containing
information on the purpose, advantages, and disadvantages of the pro-
posal; the role of the state of Tennessee in the program; and the results
of our survey of utilities' plans for expanding their spent fuel storage
capacity and their views on the need for, and benefits of, the Mus.

On August 15,1986, we provided another fact sheet 3 to the Chairmen on
DOE's cost estimates for the Mas as of February 1986. The fact sheet
stated that although DOE had estimated that the cost of integrating the
Mas into the overall waste management system ranged from $1.6 billion
to $2.6 billion, additional costs had been identified which could be sub-
stantial but which, according to DOE, could not be quantified at that
time.

This report addresses the remaining questions posed by the Chairmen
I regarding how well DOE has analyzed (1) the need for and benefits of the

Mas and (2) alternatives for providing the benefits attributed to the Mus.
It also responds to the issues raised by Itepresentative Lloyd relating to
the cost and need for an Mns. The primary objective of our review was to
determine whether DOE's proposal provides sufficient information for

2 Nuclear Waste: Monitored netnevable storage of Spent Nuclear Fuel (G AoinCED 86-104FN, May 8,
19M6),

3 Nuclear Waste: Cmt of IOE's Prope,ed Morutored Retrievable Storage Facihty (GAo/HCID86-
19815, Aug.15.1960).

Page14 GAo/P.CIDN7 92 Nuclear Wante Program

1

- _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ - - _ - _ - --- _



_ _ - - _ _ - - - _ _ - .. .. . _ _ _ _ - -- -

Chapter I
Intralucunn

the Congress to weigh the merits of an suts and decide whether to incor-
porate the facility into the waste management system authorized under
the Nuclear Waste Policy Act. We did not independently assess the
merits of building and operating an Mas facility.

General Methodology We obtained most of the infonnation for this report from documents
provided by DOE. We reviewed the December 1985 "Iteview Copy" of
DOE's proposal, as well as the final proposal submitted to the Congress in
March 1987. (The final proposal is essentially the same as the "lleview
Copy," with revisions in a few areas to reflect changes to the waste
management program included in ocawM's January 1987 Draft Mission
Plan Amendment.) We also reviewed (1) DOE's April 1986 analysis of the
nuclear waste program's total system life-cycle cost and (2) various
internal DOE memoranda and contractor studies supporting the proposal
or relating to the costs and benefits of the Mas and alternatives. In addi-
tion, we used the information developed for our two earlier fact sheets
in the analysis contained in this report.

We also obtained information and views on the Mas from officials of
(1) ocawM, (2) the Nuclear llegulatory Commission (Nuc), from which
DOE must obtain licenses before constructing and operating an MRS
facility and a permanent waste repository, (3) the Edison Electric Insti-
tute (EEI), an organization representing investor-owned electric utilities
which serve about 73 percent of all electricity customers, and (4) the
American Nuclear Energy Council, an organization representing the
nuclear industry.

Our review was performed in accordance with generally accepted gov-
ernment auditing standards. Our review was generally conducted from
March 1985 through September 1986; however, in April 1987, we
reviewed DOE's final MnS proposal and updated our analysis as required.

Sttrvey Methodology Chapters 2 and 3 of this report discuss results of a survey we conducted
in November 1985 in which we asked the chief executive officers of the
74 utilities that either own or operate nuclear power plants for their
plans to accommodate growing inventories of spent fuel and their views
on DOE's plans for an Mus. Our questionnaire included a brief description
of the purpose and functions of the integral Mus as presented by DOE at
that time. We concluded that the level of detail included in that descrip-
tion-in cordunction with the information on the Mus publicly available
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from ICE at the time-Was sufficient to permit utility ofricials to com-
plete our survey from an informed base. In November 1985, a number of
DOE documents discussing the Mus plans were publicly available. The
Need for and Feasibility of Monitored Retrievable Storage-A Prelimi-
nary Analys1s (DOE /RW-0022) April 1985; Screening and Identificationi

of Sites for a Proposed Monitored Retrievable Storage _ Facility (doe /RW-
0023) April 1985; and Mission Plan for the Civilian Radioactive Waste
Management Program (ICE /RW-0005) June 1985. In addition, on several
occasions prior to November 1985, doe officials had testified before con-
gressional committees and delivered presentations before nuclear
industry forums on LOE's Mas plans and its benefits. While not con-
taining tha etail and technicalinformation that the final uns proposal
contains, these documents contained sufficient information to allow
utility officials to answer our questionnaire without our having to pro-
vide more detailed information in the survey itself. In addition, while
our questiomiaire was still in the hands of many respondents, doe's
" Review Copy" of the Mas proposal became available.

Our survey was divided into two sections: questions regarding utilities'
spent fuel storage plans and questions on utilities' views on ICE's MuS
plans. We considered the focus in the first section of the questionnaire
on spent fuel storage to be important because the Mus, regardless of its
primary purpose in the context of the overal'. waste management
system, would most directly affect utilities through it s effect on spent
fuel storage-the Mas would have a bearing on when spent fuel would
be removed from reactor sites and, therefom, utilities' plans for accom-
modating their own at-reactor spent fuel storaga needs. In addition, the
section of the questionnaire seeking utilities' views on the Mas specifi-
cally asked about utilities' ability to perform some of the functions on-
site-which DOE is proposing to conduct at an Mus- such as rod consoli-
dation, standardized packaging, centralized transix>rtation to a reposi-
tory, and long-term storage.

We prepared and conducted our survey in accordance with G AO's policies
relating to data collection methodologies to ensure that the results.are
accurate and unbiased. The results of our November 1985 survey, how-
ever, now appear to conflict somewhat with recent resolutions and posi-
tions of nuclear industry organizations and some utilities which indicate
strong support for DOE's MuS proposal. EEI and other organizations, as
well as representatives of some individual utilities, have recently
endorsed DOE's MRS plans. Ilowever, changes in the nuclear waste man-
agement program since our survey was conducted-in particular, the
delay in the repository operation date until 2003-may have changed
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Chapter 1
Introduction

utilities' opinions of the Mits. The huts has now become critical for doe to
meet its commitment to begin accepting spent fuel from utilities in 1998.
With a delay in the repository until 2003, the only alternative to an Mits
facility may be for utilities to store their spent fuel at reactor sites for
an additional 5 years before DOE will begin removing it. These develop-
ments may make the Mits appear more attractive to utilities than it did in
November 1985. llowever, we continue to believe that, regardless of -

present circumstances and utilities' current views on the Mits, our survey
accurately reflects the views of utility officials at that time.

Chapter 2 of this report discusses the benefits of an Mus identified by
DOM. Chapter 3 discusses limitations of IxlE's evaluation of potential
alternatives to an huts, and chapter 4 discusses doe's huts cost estimates.
Chapter 5 summarizes our views on the proposal, presents our conclu-
sions and recommendations, and addresses Dos and state of Tennessee
comments on this report.

|

|

Comments by DOE and the A draft of this report was submitted to DOE and the state of Tennessee
for emnment. txn: officials' comments were of two types: (1) specificState of Tennessee technical and editorial comments aimed at enhancing t he report's accu-
racy and (2) general comments on the principal conclusions and recom-
mendations of the report. doe's technical comments have been
incorporated into the report where appropriate. In general, Ixn: dis-
agreed with the report's conclusions and recommendations relating to
the completeness of the Mus proposal and the need for Ixn: to quantify all
Mus costs and perform further work on alternatives *o the Mus lxn:'s
general comments on the key messages of the report are summarized
and addressed at the end of chapter 5. Ixn:'s complete comments are
included in appendix 1.

|
|

| The state of Tennessee also provided comments on our report. (See app.
II.) Tennessee officials agreed with the conclusions and recommenda-
tions of the report and provided additional comments, which are also
discussed in chapter 5.
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Chapter 2

DOE Concluc es That the MRS Will Provide
Benefits but Is Xot Required to Dispose of
Nuclear Wastes

I
i

Alt hough DOE recommends in its proposal that the Congress approve
construction of an Mas, DOE has concluded that nuclear wastes can be
safely managed without an Mas. Nevertheless, DOE believes that several
improvements could result from the integration of the facility into the
nuclear waste management system authorized by the Nuclear Waste
policy Act. According to DOE, one of the principal benefits of an Mas is
that it would allow the federal government to accept nuclear wastee

;,

I from commercial reactors regardless of whether a repository is opera-
'

tional or capable of emplacing the wastes. DOE states that the Mas facility
would be critical to DOE's ability to accept waste for disposal in 1998.
rm also believes an Mas could provide for packaging of waste material
and enhance the efficiency and flexibility of the waste transportation
system.

While DOE has acknowledged that some of the waste management
system improvements attributable to an Mas could be realized through
other means, its position is that no other alternative or combination of
alternatives provides the same level of managerial control or ease of
implementation as the Mns.

In order to ensure that an Mus does not hinder the development of a
geologic repository, doe is proposing that the Congress establish a link
between the operation of the Mus and the construction of a repository.
This linkage provides that no waste will be accepted at the Mas until NRC
issues a license to construct the repository.

l
'

13ased on a survey of nuclear utility companies we conducted in
November 1985, there is a range of utility opinion regarding the Mas.
Although eel has stated its support for an Mas, it is not in favor of
linking the acceptance of nuclear wastes at the MRS to construction

'

authorization for the repository.

DOE Believes the MRS Acc rding to DOE, activities authorized by the act can provide for the |
permanent disIx> sal of spent fuel and high-level radioactive waste. The

Option Would Allow act provides for (1) the development and operation of two repositories,
Earlier Acceptance of (2) implementation of a transportation system to move the wastes to the

repositories, (3) federal interim storage of no more than 1,900 MTU forNuclear Wastes ..civiiian nuclear power reactors that cannot reasonably provide ade-
quate storage capacity at the sites of such reactors when needed to
assure the continued, orderly operation of such reactors," and (4) a pro-
gram to cooperate with private industry to develop technologies that
will enhance spent fuel storage capacity at reactors.

I
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Chapter 2
doe Concludes That the MRs Will Provide
Benents but in Not Requimi to Disgww.e of
Nuclear Wastem

i

Utilities are currently resp (msible for the on-site storage of spent fuel
until DOE takes title to the spent fuel at the reactor sites. doe, as required
by the act, contracted with utilities to begin disposing of spent fuel no
later than January 31,1998. DOE expects the first repository to begin
operation in 2003. toe has stat ed that, once the repository is in full-scale
operation, the waste acceptance rate at the repository will closely
approximate the rate at which the waste is placed in the underground
facility. Consequently, only a small amount of storage capacity-about
750 MTU-will be provided at the repository. This storage capacity is
intended to act as a buffer in the event that emplacement of the wastes
is slowed or internipted. In February 1987, ICE announced that the first
repository would be delayed until 2003. According to doe, with a delay
in the startup of the repository, spent fuel will have to stay at the
reactor sites in the abs <mee of an Mus. According to doe, an Mus would
allow acceptance of nuclear wastes 5 years earlier than would be pos-
sible with only a repository. Dos now believes that because of the delay
in the reixisitory schedule, the Mas is critical to Don's ability to begin
accepting spent fuel in 1998 as agreed in the disposal contracts.

i

DOE has concluded that some additi nal storage capability may beo
needed in the waste managems nt rfstem for several years after the
repository begins operations because the inventory of spent fuel at reac-
tors may grow faster than it can be received and emplaced at the reposi-
tory. From its analysis of future utility spent fuel storage requirements,
doe has determined that adding the Mas to the authorized waste manage-
ment system would eliminate the need for additional storage capacity at
between 16 to 24 of more than 100 cor nercial reactors.

""3 " "Id Scrvi" " """""i"1 " c' r" k'c ted east of the Rocky
The MRS as Part of the Mountains. Nuclear wastes produced by defense-related activities and
Waste Management spent fuel from reactors located in the west generally would be sent

SySlem directly to the repository for emplacement. However, according to 10E,
the Mus would accept spent fuel from western reactors "if contractual
requirements necessitate."

The Nuclear Waste Policy Act limits the first repository's capacity to
70,000 MTU until a second repository is operational. According to DOE,
59,800 MTU of spent fuel would be processed through the Mas facility
and sent to the first repository over a 31-year period. The remaining
10,200 MTU of spent fuel to be placed in the repository would consist of
5,600 MTU of spent fuel from western reactors and the equivalent of
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Chapter 2
IX)E Concludes That the MRS Will 15stide
llenefits but la Not Required to Dingene of
Nuclear Wastes

4,600 MTU of defense-related wastes. Figure 2.1 illustrates the relation-
ship between the Mits and the waste management system authorized by
the act.

1

.

|

|
|

|
l

,
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Figu;'e 2,1: The Relationship Between the MRS untf the Waste Management System
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Functions to Be Performed in the currently authorized waste management system, many of the

at the MRS steps which will be required to prepare spent fuel for emplacement in a
repository will have to t>e performed either at reactor sites or the reposi-
tory. IIowever, if the Mas is integrated into the waste management
system, the receipt and processing of most spent fuel would be per-
formed at a location which would be central to most eastern commercial
reactors. According to doe, performing these functions at an Mas would

; reduce the preparation and packaging requirements at the repository.
'

The following describes the primary functions which would be per-
formed at the uns.

,

lleceipt and Ihmdling of Spent Fuel The Mas would include a spent-tuel receiving and handling building,
which would be the main operating area of the Mas facility. Spent fuel

| from commercial reactors would be shipped to the Mas either by truck or
| train in heavily shielded transportation casks. Upon receipt, the spent

fuel would be unloaded in the receiving and handling building,
processed, and inserted into canisters for eventual emplacement at the
repository. The spent fuel would be either shipped inunediately to the
repository or stored at the uns untilit could be accepted at the
repc,sitory.

l

| Ilod Consolidation An important aspect of DOE's plan for processing spent fuel is rod con-
| solidation. When used in a reactor, nuclear fuel is contained in hollow

rods, which are inserted into spacers, brackets, and other related hard-
,

ware to form square fuel bundles. Duri 3 .e rod-consolidation process,
| the individual fuel rods would be removed from the hardware that holds
| them together and rearranged in a tighter array. This process reduces
| by about one-half the amount of space required to store spent fuel. The

consolidated fuel rods would then be loaded into stainless-steel canis-
| ters, which could be either shipped to the repository or stored tempo-
' rarily at the Mus. The remaining structural hardware would be

compacted, packaged in containers, and shipped to the repository for
disposal.

,

While doe believes that rod consolidation would provide benefits to the
waste management system, it has not yet decided whether this process
will be a required part of the system. If rod consolidation is included in -

the waste management system at the Mas, the process will be performed |
L in a specially designed facility known as a hot cell, which will be located '

|
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i

in the receiving and handling building. The hot cell is necessary to pro-
vide protection from the high levels of radiation emitted by the spent
fuel.

'

Temporary Storage DOE believes that if an Mas is integrated into the authorized waste man-
agement system, beginning in 1998, spent fuel could be transported to
the facility for temporary storage until shipment to the repository. DOE
has selected surface storage in scaled concrete casks as the preferred
method for providmg storage at the Mns. An alternate method is in-
ground drywell storage. These techniques are illustrated in figures 2.2
and 2.3, respectively.

The above-ground cask is a steel-lined reinforced concrete cylinder
which contains the stainless-steel canisters of spent fuel. The lid of the
cask is welded shut and closed by a thick concrete plug. Temperature
probes and air-sampling tubes will allow continuous monitoring of the
casks' interiot. The casks will range from 17 to 22 feet in height, mea-
sure 12 feet in diameter, and weigh up to 220 tons when loaded. They
will be placed vertically in rows on concrete pads in the storage area.
The environment of the storage area will be continuously monitored to
detect any failure of the casks to contain radiation.

The alternative drywell method stores the spent fuel in metal enclosures
which extend about 20 feet into the ground The drywell's metal cavity
and surrounding soil provide a radiation shield and a medium to conduct ,

'

the heat away from the canister containing the spent fuel. The area sur-
rounding the drywell will also be monitored to detect any radiation
escape. According to Don, this storage method has been used safely in
many parts of the world for the last 20 years.

-

,

In addition to the above storage meth(xis, the Mas would be able to
i

| accommodate steel storage casks, which can also be used for trans-
porting spent fuel. Utilities could use these dual-purpose casks to solve |
storage problems that may occur at their reactor sites prior to the
startup of the Mas or repository.

According to DOE, the above-ground and drywell storage methods have
been used for a number of years, are low in cost, and are simple and
flexible to design. By using one of these methods, DOE believes the Mas
would be able to receive and process 2,650 MTU annually and have an

| inventory of 14,700 MTU of spent fuel. This would provide flexibility in
accepting spent fuel from reactors and would afford some contingency'
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storage capacity if problems are encountered in the repository's ability
,

to accept and emplace nuclear wastes. DOE is therefore of the opinion
that the temporary storage which could be provided by an MIts would
provide a greater degree of reliability to the overall waste management
system.

i

I

i

i

|

|

i
l

!
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|Figure 2.2: DOE's Proposed Above-
Ground Storage Process Seated Storag;_Cgt
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Figure 2.3: DOE's Altemative Drywell
Storage Process
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i

The Impact of an MRS on In addition to processing spent fuel, Dos believes that an Mas would

the Nuclear Waste assist in the development of a transportation system to move the spent

Transportation System fuel fmn the reactors located east of the Rocky Mountains to the reposi-
tory located in the West. DOE has esta, mated that while an Mas could
reduce the impact to the general public of shipping nuclear wastes, there
would be an increased number of shipments in the areas leading to and
surrounding the Mas facility. On the basis of DOE's estimates, if the Mus
were to process 3,600 MTU annually, approximately 1,200 trucks and
360 trains would be received at the Mns. This would be a daily average
increase in overall traffic of about eight trucks (four arriving and four
leaving) and up to three trains. Depending on the capacity of the ship-
ping cask, approximately 30 dedicated train shipments of nuclear waste
from the Mus to the repository would be made annually. DOE has also
estimated that the increase in local commuter traffic in the vicinity of
the Mas could result in some local traffic problems because many poten-
tial routes already have near-capacity traffic flow.

i
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i

D E has concluded that an integrated Mas would provide a wide range of ,

DOE Believes the MRS benefits to the waste management system and believes that the need for
'

Should Be an Integral an Mus is based on its ability to " . . improve the overnli performance of

Part of the Waste the waste management system with small and acceptable adverse
effects." While acknowledging that the waste management system could

Management System de operated safely without an MRS, DOE states that the facility would
improve its ability to develop and operate the functions of the system.
DOE has concluded that some of the benefits associated with an Mas

.

. are not quantifiable, but none is mnre difficu:t to quantify than the value of"

having a portion of the waste-manage r.cnt systcm operational ahead of the waste-
acceptance date mandated by law."

Dos has cited the following systemic improvements which it believes are ,

'

attributable to the Mus:

. The Mus would provide a focal point to plan for waste receipt, pack-
aging, and transportation. DOE would have more flexibility and control
over the waste management system, with less opportunity for delay in
the development of schedules for spent fuel acceptance, transportation,
and packaging. The development of the Mus would also result in the
availability of more certain information on the design and schedule for
key decisions regarding routing and logistics.
DOE would have more flexibility and control over the schedules for.

unloading spent fuel from commercial reactor spent fuel storage pools t

and for emplacing spent fuel in the repository. ;

doe would be able to (1) exercise greater control over the transportation ,
.

logistics,(2) have an earlier and clearer identification of potential
routes, and (3) work with states and local governments to resolve insti-
tutional issues related to transportation. DOE expects that the reduction
in transportation impacts should further enhance public confidence.

According to doe,
DOE Has Linked
Operation of the MRS . the history of the waste management program suggests that the credibility of"

any interim storage measures will be suspect unless there is confidence that a per- !

to ConstrllCtlon of the manent repository wiii be available within a reasonable period of time."
. '

Repository DOE believes that an Mas could affect the development of the repository .

program by (1) allowing the system to more easily respsmd to changes in
the repository schedule and (2) altering opinion regarding the national ,

commitment to a repository for permanent disposal of nuclear wastes. !

i
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,

In order to alleviate concerns that if the Congress approves the Mas, the
schedule for the repository may be relaxed or impeded, resulting in a
detrimental affect on its operation, DOE has proposed a link between the
Mus and the repository. The linkage provides that the Mas will be pre-
cluded from accepting nuclear wastes until NnC grants construction
authorization for the repository.

doe has also imposed a storage capacity limit of 15,000 MTU on the
facility. DOE believes this capacity is sufficient to accommodate the
potential spent fuel storage needs for approximately 5 years. !

According to doe, the integration of an Mas into the waste management
system would reduce the potential for delays in the operation of the
repository. Uncertainties regarding spent fuel acceptance, transporta- ;

tion logistics, and institutional arrangements could be resolved during
the implementation phase of the Mus. DOE believes, therefore, that the
operation of the repository would be less vulnerable because many of '

these preemplacement activities would be accomplished through the
MIS.

eel supports the Mas and cites several advantages of integrating the
i

facility into the waste management system. According to EEI, the prin- |

cipal advantage of an Mns is that it would require DOE to mobilize its
waste management development efforts several years before they would
be required for a system with only a repository. EEI believes this early
focus is essential because of the duration and cost of the program.

EEI is not in favor, however, of the linkage that DOE has proposed
between the Mas and the repository. In eel's opinion, the certainty for :

utility spent fuel storage planning may not be realized with this linkage 1

in place. EEI has therefore urged that the Mas be permitted to accept "a
significant quantity of spent fuel" prior to NHc's authorization to con- r

struct the repository.
i

!
I
'

i
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In Nowmber 985,we sked the chief executive officers of the 74 utili-
Utilities' Opinions Vary ties that either own or operate nuclear power plants for their views on
on the Need for an res pians for an sms and their plans to accommodate growing invento-

MRS ries of spent fuel. we received 54 completed responses to our question-
naire covering 71 utility companies.' On May 8,1986, we published the
results of the survey in a fact sheet issued to the Chairman, House Com-
mittee on Interior and Insular Affairs, and the Chairman, Subcommittee
on Energy Conservation and power, Ilouse Committee on Energy and
Commerce.'

On the basis of the responses we received. most utilities then believed
that with some effort, they could arrange for functions such as rod con-
solidation, standardized waste packaging, and centralized transporta-
tion. While 11 of t he utilities (20 percent) were neutral,24 (44 percent)
supported an MRs and 17 (31 percent) opposed it. Eight utilities (15 per-
cent) anticipat ed a gap hetween their ability to provide spent fuel
storage and the availability of a repository. Most companies indicated
that as of early 1986, they did not believe that a repository would be
available before 2003. This belief was subsequently borne out by doe's
February 1987 announcement that the first repository will be delayed
until 2003.

Almost all of the utilities that responded to our questionnaire said that
they could provide for their own spent fuel storage needs until 1998.
They added, however, that after 1998, it would be more difficult for
them to provide storage. If a repository is not available then,28 utilities
(52 percent) indicated they would prefer their spent fuel to be stored at
an MRs instead of at their reactor. Thirty-eight of the responding utilities
(70 percent) indicated that they were willing to pay a share of the suts
costs, provided that the sucs would not increase their current waste dis-
posal fee. In addition, the utilities said that they were unwilling or
uncertain about paying for these costs if (1) they have already incurred
substantial investment for on-site storage or (2) their spent fuel would
not be shipped to an suts.

As discussed in chapter 1, the results of our survey now appear in con-
flict with recent nuclear industry positions indicating strong support for

lof the 74 utthties sent questionnaires. 54 completed them; 17 did not complete the questionnaire
locause they are ndnunty ownrrs and other mmpanies (among the 54) responded for them; 2 compa-
nics pnvided their mmments in letters, and I company did not reply. All perantages are based on
the 64 rqatu

Nudendaste Momtored Retricuble storagegent Nudear Fuct (GAo/RCEIN104FS, May 8,2

19 %
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DOE's Mas proposal. In this regard, changes in the nuclear waste manage-
ment program since our survey was conducted-in particular, the delay
in the repository operation date until 2003-may have affected utilities'
views on the Mas, because the only alternative to an Mas facility may be
for utilities to store their spent fuel at reactor sites for an additional 5
years before DOE will begin removing it. These developments may make
the Mas appear more attractive to utilities than it did in November 1985.
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Chapter 3

DOE's Analysis of MRS Alternatives
,

Is Incomplete

in the Mus proposal, ICE has identified various options for improving the
authorized waste management system (excluding an MRS) which may
provide a wide range of advantages and disadvantages. DOE has con-
cluded, however, that none of the improvements, either alone or in com-
bination, could provide the same benefits to the authorized system as an
MRS.

DOE's evaluation of these options was limited in that (1) each potential
alternative was not analyzed in detail and (2) DOE did not determine the
effect that combinations of these alternatives would have on the opera-
tions and cost of the authorized waste management system. In some
areas, available information was not sufficient to permit detailed anal-
yses of individual options. In addition, the various alternatives were
analyzed in terms of how each option individually could improve the
waste system authorized by the act. However, DOE has not determined
what combinations of these or other options would most effectively
improve the operation of the authorized waste management system, and
at what cost, if an Mas is not available. DOE has several studies underway
that may provide more information on individual alternatives to the
Mus.

DOE Identified Waste- D E 1ms studied three types of alternatives for improving the authorized

Handling waste management system to determme if the benefits of an Mus could
be achieved by other means. On the basis of its analyses, DOE concluded

' Improvements that the authorized system without an Mas could be improved to provide

Acl11evable WitliOtit all some benefits similar to those which have been attributed to the facility.
.

toe also concluded, however, that no single improvement or combinationMRS of improvements to the authorized system would provide the same level
of benefit to the system as the Mis The following summarizes the alter-
native system improvements which have been analyzed.

Expanded Lag Storage at As currently proposed by DOE, some receiving and storage activities
the Repository would occur at both the Mas and the repository. DOE believes that

expanding spent fuel storage capacity at the repository, however, could
(1) allow DOE to begin accepting wastes from utilities SO(mer and (2)
accommodate delays which may occur between the acceptance and
emplacement of spent fuel once the repository begins operation (i.e.,
provide lag storage).

If expanded lag storage is provided at the repository, DOE estimated that
the costs for the authorized system could be lower than those for a
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system including an MRs because the receiving and storage functions
that would be performed at the MRs would instead be done only at the
repository. On the basis of its assumption that comparable amounts of
storage capacity (12,000 MnD would be provided under either alterna-
tive, DOE estimated in December 1985 that the overall cost of a waste
management system with expanded repository storage would be about
$ 1.2 billion to $1.6 billion less than a system with an MRs.

Limitations and Disadvantages of According to doe, if storage facilities at the repository can be licensed
Ihpanded I;ig Storage Cited by separately from and earlier than the facilities needed for disposal of the
IX)E wastes, this alternative would allow DOE to receive spent fuel from utili-

ties earlier than the opening of the repository. If storage could not be
approved earlier, however, the rate at which spent fuel could be
received would then depend on how quickly an operating license could
be obtained for the entire repository facility. DOE has estimated that the
licensing process for the repository could take between 27 and 108
months.

DOE believes that it would be difficult to achieve the full benefits of this
option because NRC may not authorize construction and operation of a
separate storage facility before the entire repository is licensed.
According to DOE, NRC could view construction of storage at the reposi-
tory site as an investment in the site that would prejudice NRC's review
of the site license application. We discussed this issue with the Chief of
NRc's Advanced Fuel and Spent Fuel Licensing Branch. IIe agreed with
DOE's assessment and stated that in his opinion, NRc would not authorize
the construction of lag storage at the repository until the entire facility
has been approved.

In addition to potential difficulties associated with obtaining an early
license for this option, DOE believes that construction of this facility
could be viewed as a violation of Section 141(g) of the Nuclear Waste
Policy Act, which precludes the establishment of a repository and an
Mas in the same state.

DOE has concluded that since all the facilities at the repository are sub-
ject to a common license, expanding lag storage at the repository would
not allow the waste acceptance, transportation, and packaging functions
to become operational before the repository is ready to begin disposal
activities. Consequently, this option would not allow DOE to receive
spent fuel earlier or in greater quantities than would otherwise be pos-
sible. According to DOE, however, even if the use of expanded lag storage
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has to await the licensing of the entire repository facility, it could
improve the reliability and efficiency of the waste management system.
It would allow independent operation of waste acceptance and disposal
activities at the repository, thereby permitting continued receipt of j

spent fuel in the event of a disruption in waste emplacement operations. |
l
!

Expanded Storage at According to ICE, utilities could choose from among several contingency
Reactor Sites storage methods to accommodate their growing inventory of spent fuel.

Dry Storage Excess spent fuel could be stored at reactor sites in metal casks,
drywells, silos, or vaults. According to doe, the use of these alternative
storage methods would result in lower total system costs than would the
Mas for limited storage durations. Ilowever, incremental costs of dry
storage at reactors-paid directly by the utilities-would be greater |
than at an Mns. |

Through its Energy Information Administration, doe has developed
information which indicates that as of December 1984, only 34 (26 per-
cent) of the 133 reactors then operating or under construction had
studied the use of on-site dry storage. Ten facilities identified impedi-
ments to this storage method,20 found no constraints, and 4 had not i

detennined whether they would be able to use this option. doe has not I

collected information, however, to determine to what extent utilities are |
willing or able to utilize this technology.

In our November 1985 survey, we asked utilities about their plans to use
the dry storage option. Of the 54 responses we received,34 (63 percent)
stated that dry storage was not currentMunder consideration to aug-
ment existing storage capacity. Fifteen respondents (28 percent)indi-
cated they are currently considering this option, and 2 (4 percent) stated
they have plans to use this technology to meet their additional spent
fuel storage needs.

Ilmitations and Disadvrntages of doe believes that the dry storage option has two principal disadvan-
Dry Stomge Cited by DOE tages-high incremental cost and the requirement for each reactor to

obtain a license from Nac to perfonn this activity. According to doe's
estimates, dry storage at the reactor could cost up to $110 per kilogram
of unmium, compared with $35 to $40 per kilogram for incremental
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storage at the Mus. Based on doe's estimates, integrating the Mits into the
system could result in utility savings of up to $1 billion.

In order to use the dry storage option, each utility would be required to
obtain a license from NHC, whereas the Mus will require only a single
license. ICE is currently participating in dry storage demonstration
projects with two utilitics as part of its efforts to facilitate the licensing
of this technology. The amount of difficulty which would be encoun-
tered to obtain licenses for the widespread use of dry storage either on-
site at reactors or at the Mus is unknown.

Rod Consolidation According to IOE, spent fuel rods could be consolidated as one means of
alleviating utility storage problems. If this technology is incorporated
into the waste management system, it could be performed either at each
reactor location, the Mas, or the repository. DOE believes that some cost
savings may be associated with consolidating spent fuel rods at reactors
because a new site would not have to be developed to perform this func-
tion. In addition, these activities could be tailored to the needs of each
reactor and, because of the more compact waste form, fewer spent fuel
canisters would have to be handled and shipped.

Limitations and Disadvantages of DOE has identified the following factors which could adversely affect rod
Rod Consolidation Cited by DOE consolidation at reactors:

ROE may lose Some managerial control over the consolidation process at.

each location. Because the procedure would be performed by many dif-
ferent individuals and groups at varied locations, it may be conducted
with varying degrees of safety and competency. We discussed this
aspect of the rod consolidation program with representatives from EEI,
and they agreed with DOE's assessment that some measure of control
over the process would be lost if each utility performs rod consolidation.
The representatives were also reluctant to endorse this approach
because the process could be subject to a wide range of quality control
programs at each utility.

. The operating license granted by Nuc for each reactor would have to be
amended to permit large-scale consolidation and storage of spent fuel.
This could be a time-consuming process that utilities may be reluctant to
undertake.
If utilities agree to consolidate their spent fuel to meet DOE's needs.

instead of their own, contractual agreements outlining responsibilities
and liabilities may be required between DOE and each participating
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utility. Some companies may also raise equity issues if DOE uses the
Nuclear Waste Ftmd to pay for rod consolidation because benefits to
utilities may accrue unevenly.
With rod consolidation performed at each utility, there is some risk of.

greater radiation expostire to workers. A central facility such as an Mas
could more readily make use of remote handling and heavy shielding for
personnel protection.

Utilities May Be Reluctant or Dos does not believe there is any assurance that utilities will be willing
Unable to Perform Rod or able to perform rod consolidation at their reactors. DOE also has not
Consolidation

yet determined the extent to which factors such as space or structural
limitations or cost would preclude the implementation of this option. i

In 1984, DOE directed the Pacific Northwest Laboratory to determine the
extent to which utilities have considered rod consolidation as a solution
to their spent fuel storage problems. The contractor found that 24 of the
36 companies contacted had investigated the feasibility of performing
rod consolidation; 18 of these 24 companies indicated that they would
seriously consider this option if faced with a critical shortage of storage
capacity. The contractor did not determine the willingness or technical
capability of each utility to perform this function.

in our November 1985 survey, we asked utilities about their current
plans for using various spent fuel storage options, including rod consoli-
dation. Twenty-eight respondents (52 percent) indicated that, at that
time, they were not considering this technology as an alternative;
according to 15 (28 percent), however, this option was "under consider-
ation." Eight others (15 percent) reported that they have either planned
and budgeted for this process or have tentative plans for using it in the
future.

We also asked utilities if they would be able to provide or arrange for
consolidation of their spent fuel without an MRS. Three respondents (6
percent) indicated they would not be able to perform rod consolidation,
and 17 (31 percent) indicated that this process would require " great
effort." Nine respondents (17 percent) indicated that they could accom-
plish rod consolidation with minimal effort, while 18 (33 percent) stated
" moderate" effort would be required.

Cost Estimates for Rod doe has estimated that it could cost between $28 and $38 to consolidate
Cmisolidation Are Uncertain and store each kilogram of spent fuel at reactors. This estimate does not
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include, however, costs that would be incurred for the required seismic
analyses, structural upgrading of the spent fuel storage pool and han-
dling equipment, the replacement of existing spent fuel storage equip-
ment, disposal of low-level wastes associated with the process, or the
license amendment process that would be required at each reactor.
According to DOE, the total system cost impact of rod consolidation at
each reactor would depend on the number of utilities that elected to per- _

form this function on-site.

DOE has contracted with Roy F. Weston, Inc., to analyze the full range of
costs and impacts associated with rod consolidation. The study is sched-
uled for completion by mid-1987.

DOE Identified NE has attempted to determine whether alternative methods for
improving the transportation of nuclear wastes m the authorized waste

Potential management (repository-only) system could provide benefits similar to

Improvements to the an MS. DOE has identified a series of potential modifications that could
reduce the number of cross-country shipments and the total number of

W8Ste transportation miies that each shipment wiii have to travei. Doe believes that att the
r

System transportation improvements which it identified could also further
improve a waste management system that includes an MRS. DOE has
acknowledged, however, that because of the additionalinformation
which would be required, the transportation options have not been suf-
ficiently developed to estimate their cost. The following summarizes the
potential transportation improvements identified by DOE.

Increased Rail Use DOE believes that by increasing the use of trains to transport spent fuel,
the number of miles traveled and the number of shipments made can be ;

reduced in both the authorized (no-MRS) and MRS systems. This reduction
would occur because the spent fuel shipping casks which would be used
for rail transport could hold about seven times more spent fuel than
could be carried in tnick casks. DOE states that because of the proximity
of reactors to rail lines, about 70 percent of the spent fuel could be
moved by rail without further improvements to increase rail shipments.
DOE has identified the following methods for increasing rail shipments.

Improve Reactor Sites to DOE believes that the total number of shipments and miles traveled by
Accommodate Direct Rail Access nuclear wastes can be reduced by upgrading reactor sites to provide

direct rail access. This improvement could also reduce transportation
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costs because for long shipments on a per- unit basis, trains are less
expensive than trucks.

DOE directed the Pacific Northwest Laboratory to analyze direct rail
access at reactors. The 1985 study found that out of 127 reactors sur-
veyed,41 are currently limited in their ability to accommodate the casks
that would be used to transport spent fuel by rail. The limitations
include inadequate lifting capacity for heavy loads, the lack of rail spurs
onto the site or into the reactor building, and structural limitations in
the spent fuel storage pools.

Twenty-nine of the reactors studied are currently limited to truck ship-
ments because they do not have rail access to the site; to make these
facilities suitable, additional rail spurs ranging from 1 to 50 miles would
have to be built. For the remaining 12 reactors, extensive structural
modifications would be required to upgrade their rail capability. I

The study performed for doe did not determine how many of these reac-
tors with limited capability for handling rail casks would be willing or
able to improve their facilities. doe is currently studying the suitability
and cost of upgrading these reactor sites. |

!

|

Rail Cask Transfer Equipment The size and weight of rail casks may preclude some reactors from I
'

placing these casks in their storage pools to load the spent fuel. In these
circumstances, reactors would be required to load the spent fuel into I

smaller containers in the pools and move them to a special on-site han-
dling facility where the spent fuel would be transferred to the rail casks.
Reactors with rail access would then ship the cask off-site.

According to DOE, this alternative would shift spent fuel shipments from
truck to rail, thereby decreasing the number of shipments, distance trav-
eled, and potential transportation impacts. This approach would, how-
ever, require additional handling of spent fuel at or near the reactor
facilities and could lead to increased worker exposure to radiation. '

Transportation-related costs could also increase because of the added
equipment and handling activities that would be required.

1
i

Truck Shipments to Rail Access DOE believes that reactors which do not have direct rail access could
Points move rail casks by truck to nearby rail access points to be loaded onto

rail cars for shipment. This alternative .vould increase the amount of
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spent fuel shipped by rail, thereby decreasing the total number of ship-
ments and distance traveled. As in the rail cask transfer alternative,
however, transportation-related costs would increase because of added
handling activities and equipment.

The Use of Extra-Large Rail Casks According to DOE, when compared with the standard 100-ton rail cask,
two to three times more spent fuel could be transported by using extra-
large rail casks weighing up to 150 tons. This could result in reduced
transportation costs and fewer shipments.

On the basis of doe's analysis, however, the majority of reactors cur-
rently capable of handling rail casks can only accommodate casks
weighing up to 125 tons because of limitations of storage pool structures
and existing cask lifting equipment. The use of larger rail casks would
therefore require additional cask transfer equipment and a greater
amount of cask handling, resulting in disadvantages similar to those
encountered when rail transfer equipment is used.

Multi-Cask Shipments for According to DOE, if each shipment is comprised of a large number of

Trucks and Trains spent fuel casks, the total number of shipments would be reduced. DOE
has identified the following alternatives as means of meeting this
objective. ,

Using the Reactor Site to Marshal Casks loaded with spent fuel could be held at each reactor site until a
Multi-Cask Shipments sufficient number have been accumulated to comprise a shipment. While

the use of this option would reduce the total number of shipments from
the reactor, it would require a larger fleet of shipping casks to serve the
needs of all reactors.

Truck Convoys Truck shipments of spent fuel could be marshalled at either individual
reactors or a centralized location; the combined shipments would then
travel as a convoy to the repository. DOE believes that while this alterna- ;

tive could reduce the number of individual highway shipments, logis- ;

tical planning and scheduling would be more complicated.
P

Marshalling Rail Shipments This concept is similar to truck convoys. Spent fuel would be shipped by
rail from each reactor to centrally located marshalling yards. The rail
cars would then be assembled into shipments to the repository.

Page 39 GAo/RCED87-92 Nuclear Waste Program



.. n.. . .. - . . . . ~ _ ~ _ - . _ _ . .
_. . - .

i

,

Chapter 3
doe's Analysis of MRS Alternatives
Is incomplete

,

!

,

hdoe believes that while this approach may minimize the cask waiting !
time at the rail yards, it would require approvals by local governments

!
to queue and safeguard the loaded rail cars at public and private loca-

,

tions. The use of this option could also result in longer idle periods for |

rail cars at the repository because a relatively large number of loaded
cars would be arriving at once. Dos has acknowledged that this would I

,

lengthen the time required to unload the rail cars and return them for ,

other shipments; this longer turnaround time would also increase the
size of the shipping fleet.

,

,

iUse of Overweight Truck According to DOE, the total number of truck shipments could be reduced !

Shipments by increasing the amount of spent fuel carried on each shipment. If this |

practice 1.s employed, the shipments would exceed the standard or legal
,

weight limit of each affected state or local government; it could also, !

however, result in reduced transportation costs because a larger amount,

;

of spent fuel would be transported in each shipment. '

5
Using overweight truck shipments could cause complex scheduling and
logistical problems, according to Don, because of the varied and inconsis- '

tent weight limit regulations of each state that the shipments would
;

pass through. States may also require additional permits, thereby i

increasing administrative costs, or impose restrictions such as operating
only during nonwinter months, certain times of the day, or at reduced !
speeds. If imposed, these requirements could affect the route selection !

and timing of the shipments. ,

[

Although DOE has not quantified the costs and impacts of overweight
,

truck shipments, it is continuing to investigate the regulatory compli- {ance . issues associated with this option. !
,

i

DOE Has Considered D E has evaluated semal other technologies which might improve the {
authonzed waste management system and provide some of the sameOther Improvement benefits as an Mus. This effort-separate from the MRS proposal-was ;

~ Options, but Final conducted under its Program Research and Development Announcement ,

Itesults Were Not (Pam) initiated in 1984. While DOE stated that its evaluations of i

improvement options "were enhanced by the availability of draft results
Included in the MRS from the Pam activities," the final results of these studies have not been I

proposal included in doe's analysis of alternatives to the Mus.

The Pam studies are intended to identify various concepts which could I

enhance the overall performance of the waste management system. doe
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,

solicited and contracted with companies which are involved in the
.

nuclear waste business to submit proposals and designs for systems !

which could be integrated into utility operations. The contractors sub-
mitted draft reports to DOE through the summer of 1985. Beginning in
November 1985, the reports were evaluated by a DOE nuclear waste
office " working group." The results of the group evaluation were pub-
lished in an April 1986 report. The following summarizes the contrac-
tors' proposals and the evaluation made by the working group for each
project.

Universal Canisters GA Technologies, Inc., proposed development of a universal or standard-
ized canister. Unlike existing canisters designed specifically for either
storage or transportation, universal canisters cotdd be used to store,
transport, and dispose of spent fuel. If employed, this concept could
minimize the handling and repackaging of spent fuel and may result in i

savings of up to $800 million.
,

The working group determined that this design would offer little benefit
ibecause it was not compatible with spent fuel storage equipment cur-

rently in use at reactors or planned at the repository.
k

Rectangular Canisters The NUS Corporation offered a rectangular design intended to maximize
the use of space required to store, transport, and disIx>se of spent fuel.
According to NUS, this design would assist in the development of a
truck cask which would have 50-percent greater carrying capacity than
current casks; it would also make rod consolidation more attractive for
reactors which must ship their spent fuel by truck.

Don's working group determined that the economic benefit of this design
depends on the extent to which reactors will use rod consolidation and
truck transportation. The group also concluded that not all reactors may

|- be able to accommodate this type of canister in their existing storage
equipment; this option may therefore be more beneficial if used at the
Ams instead of at individual reactors. DOE is currentiy studying the appli-

,

cation of this concept at the hms. t

" Portable" Dry. Transnuclear, Inc., proposed a portable facility which could be moved
*

Consolidation Facility from reactor to reactor on an as-needed basis to consolidate spent fuel
rods in a dry environment. The company believes that mobile equipment
is technically feasible and would pose less interference with other
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reactor functions than the current in-pool (wet) rod consolidation
process.

The working group concluded that this concept should not be pursued r

further at this time because additional support facilities and equipment
may be required, which would increase the cost and complexity of the
concept.

Storage Cask Concepts Transnuclear, Inc., offered several designs for extra-large storage casks
and a canister, which would maximize the amount of spent fuel that
could be stored in these casks. According to the company, this concept
would provide at least a 20-percent savings when compared with con-
ventional 100-ton casks. doe's working group concluded, however, that
Transnuclear's design needed further examination.

The Westinghouse Electric Corporation submitted proposals for (1) a
waste package for storage, transportation, and disposal (a self-shielded
universal waste package), (2) a container for storage and shipment of
spent fuel (a dual-purpose cask), and (3) a thin-walled cask, manufac-
tured at each reactor site, that would be ready for direct emplacement in
the repository. Westinghouse contended that both the self-shielded and
dual-purpose casks are economically competitive with conventional
casks, and the self-shielded cask could provide additional flexibility,
which would enhance the performance of the repository.

DOE's working group determined that the data provided by Westing-
house did not support its claims that the universal self-shielded cask
offers a significant advantage to the waste system. The group concluded
that because the size of the universal cask proposed by Westinghouse
may present handling problems at the repository, further study of this
concept is not warranted. The group also determined that while some
benefits may be attributable to dual-purpose casks, further study is
required to determine the exact nature of these benefits.

.

DOE's Analysis of MRS mE states in its proposal that its analysis of potential ui<s alternatives is
hmited. Designs and phms for many potentialimprovements to the

Alternatives Has authorized waste management system were not developed to the same

LirnitationS extent as the Mus option. According to DOE, extensive operating experi-
ence with these alternatives is lacking. DOE's evaluations of potential
improvements were, therefore, based primarily on existing information
and engineeringjudgment. Further, the alternatives identified by DOE
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have been analyzed with regard to how each option individually could !

improve the authorized system. doe has not determined the net effect of
combinations of these options on the waste management system. DOE has
not firmly concluded that the individual alternatives studied are infea- |

sible or that the costs and disadvantages outweigh their advantages. DOE
does not present sufficient information in its proposal documents to
make such a determination. doe has a wide range of studies ongoing that

,

may provide more information on alternatives to the MRs.

DOE Has Not Collected According to toe, there is no assurance that all utilities will agree or be 1

- Reactor-Specific able to consolidate spent fuel, use on-site dry storage, or upgrade their

Information rail access. Ilowever, doe has not uniformly collected information from
individual utilities to determine the extent to which they would be
willing or able to implement the potential alternatives that Dos has cited.

;

rX)E also has not determined whether individual utilities have identified
other viable alternatives for improving the waste management system ,

not discussed by doe that may be preferable to an Mas.
|
;

e

Analysis of Transportation DOE has stated that the impacts and costs of various potential transpor-

Improvements Is Incomplete tation improvements need to be better understood. doe has acknowl-
edged in its proposal documents that it did not develop the alternatives
for improving transportation in the authorized waste management
system in sufficient detail to perform cost analyses or determine the <

impacts of each option. Although DOE described the relative advimtages
and disadvantages that may be achieved by including each transporta-
tion improvement in the waste system currently authorized by the
Nuclear Waste policy Act, it did not compare cach of these options * ben-
efits and costs with the potential benefits and costs of an Mas,

For example, in determining the potential transportation impacts of [
these improvements, DOE has not (1) quantified the number of shipments ;

or miles that would have to be traveled in the authorized system,
including these transportation improvements, or (2) compared these

.;

data with similar information for a system containing an MRS. DOE also '

has not quantified the potential system benefits that could result from |
combining some or all of these transportation improvements with other
potential system enhancements such as rod consolidation. )
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Final Results of PRDA Some of the technologies and concepts for storing and transporting

Studies Were Not Included spent fuel that were reviewed in DOE's PRDA program might provide

in MRS Analysis impr vements similar to those identified in the Mas proposal. Although
doe stated that the evaluation of alternatives was " enhanced by the
availability of draft results" of these studies,it did not state how or to
what extent this information was used. In addition, neither the final
results of these studies nor DOE's evaluation of the completed studies
was incorporated into its analysis of potential options to improve the
authorized (no-Mus) system.

DOE Is Continuing ICE realizes that complete information on some of the options for
improving the waste management system authonzed by the act is not

Work That May Better available. Although being conducted under ocnwM's Systems Integration

Define MRS activities rather than the Mas program, the following studies and activi-
ties, covering a wide range of spent fuel storage and transportationAlternatives topics, are currently underway and may contribute to a better under-
standing of potential improvements to the authorized system:

. A survey of the suitability and cost of upgrading reactors to accommo-
date increased transportation of spent fuel by rail.
A study of using dedicated trains to ship spent fuel either directly from.

reactors to a repository or from the Mus to the repository.
A study of using truck convoys to transport spent fuel from reactors to.

either a repository or an Mus.
The development of preliminary designs for spent-fuel shipping casks.

and a feasibility study of casks which could be used in more than one
mode of transportation.
Studies of potential rail bed and highway damage from using overweight.

rail and truck casks, respectively, to ship spent fuel.

DOE expects to complete many of these studies during 1987.
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Chapter 4

MRS Cost Esima:es Have Noi:Been
Fully Develolmd

Dcn:'s proposal estimates that an Mas facility would cost about $3.2 bil-
lion and would result in a net increase in total waste program costs of
between $1.5 billion and $1.6 billion. doe has identified additional costs
that are not included in its estimates-and which DOE officials say
cannot be estimated at this time-such as the payment of revenues
equivalent to state and local taxes and aid to affected localities to miti-
gate the impacts of constructing and operating the facility. According to
Ixn:'s Independent Cost Estimating staff, several of these costs could be
substantial, and operating costs for the MRs may be underestimated by
10 to 15 percent.

MRS Cost Estimates The f uclear %'aste Poucy Act requires DOE to develop an MRS proposal
that meludes at least three alternative sites and at least five alternative
combinations of sites and facility designs. The three sites DOE identi-
fied-all in Tennessee-are the former Clinch River Breeder Reactor
k> cation in Oak Ridge, the former site for a proposed nuclear power
plant in lIartsville, and DOE's Oak Ridge Reservation. All are located on
land owned and controlled by the federal government; the Clinch River
and llartsville sites are in the custody of the Tennessee Valley
Authority. DOE identified the former Clinch River Breeder Reactor loca-
tion as the preferred site and the aboveground scaled storage casks illus-
trated in figure 2.3 as the primary method for storing spent fuel.

doe contracted with an engineering firm to prepare detailed cost esti-
mates for the facility's engineering and construction portion of the pro-
gram. doe then devcloped nine program elements that it considered
necessary for an MRs and estimated the costs that would be incurred for
each element. Included in five of the facility-related elements was a con-
tingency allowance of 20 percent. The following summarizes the nine
program elements and required activities that DOE used to develop the
ims cost estimate:

Environmental Evaluations: Costs incurred to compile and verify ecolog-
ical, hydrological, meteorological, and socioeconomic site data and to
interact with NRC to prepare an environmental report.
Design: Costs required to complete designs and drawings, specifications,-

and engineering studies for the primary and support buildings and facil-
ities. A contingency of 20 percent was included in this element.
Ikgulatory Compliance: Costs incurred by doe to prepare applications.

for permits and licenses at the local, state, and federal levels throughout
the life of the MRs. Included in this element are the costs for preparing
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and submitting a decommissioning amendment to the operating license
when the facility has reached the end of its service life.
Construction: Costs that would include labor, equipment, materials, sup-.

port services, and site improvements that are required to construct the
facility. These costs fall into three categories: (1) direct costs paid to
construction contractors,(2) costs for construction management and
support services, and (3) contingency costs of 20 percent for unexpected _

events or requirements.
Training and Testing: Costs incurred before completion of the facility-

and required to ensure that the staff are prepared to perform their fune-
tions safely. Training will be provided in mock-up f w ilities before actual 1

spent fuel is processed, A 20-percent contingency is included in this
element.
Operation: Costs for the salaries and benefits for operating and mainte-.

nance personnel as well as for continual environmental monitoring,
facility improvements, and storage casks and canisters. Included in this
element is a contingency of 20 percent.
Decommissioning: Costs that will begin to be incurred about 4 years.

before the end of MRs operations. Included in this element are the costs
to unload and decontaminate the storage casks, decommission the spent
fuel-processing and support buildings, and improve or reclaim the site.
A contingency allowance of 20 percent is also included.
Institutional Interactions: Costs that will be incurred from providing.

information on all aspects of MRs operations to the public and to state
and local governments. The cost of providing financial assistance for the
effects of constructing and operating the Mus have not been included
because agreements for this assistance need to be negotiated with the
state of Tennessee. Doe expects to sign these agreements within 6
months after the Congress approves the proposal.
Program Management: Costs for system engineering, project planning, ..

management of subcontracts, and other services such as procurement,
quality assurance, and program office staff. These costs will be incurred
during the period between congressional approval and operational dem-
onstration of the facility.

After the cost elements were identified, nos developed cost estimates for
the preferred Mas option and the five alternatives. Table 4.1 summa-
rizes, in constant 1986 dollars, the life-cycle cost estimates for the Mus; it
also illustrates that the primary difference between these elements is
the projections for construction and operation.
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Table 4.1: Summary of DOE Cost Estimates for Each MRS Option

Dglarpjn mg!gns._
_ _ _ _ _ _ _ _ _ , _ . _ _ _ _

_

Clinch River Hartsville Oak Ritqe

| Cg_s{ppmen{ Cask Drywell Cask Drywell Cask Drywell
. , _

Environmental evaluations $5 5 $5 5 $5 5 $5 5 $5.5 $5 5

Design
~ ~~

98 E 98 8 98 8 98 8 98 8 98.8

28 4 28 4 28 4 28 4 28 4 28 4Regulatory comphance_
_

__655 0 ___ 751.2 662.0 727.2 643.5 736 5Construction

Tra:ning and testing 62 8 62 8 62.8 62 8 62.8 62.8

Oper3 hon 2.218 1 1.959 5 2.218 1 1,959 5 2.218.1 1,959.5

Decommission 83 0 83 0 83.0 83 0 83 0 83 0

Inst;tutional interaction 22 22 2.2 2.2 2.2 2.2

Program management 70 8 70.8 70 8 70 8 70.8 70 8

Total $3,224.5 $3,061.9 $3,231.5 $3,038.0 $3,213.0 $3,047.2

DOE Identified Other In ddition to the nine program elements listed in table 4.1, doe has iden-
tified other costs that could affect the MHs, but it has not yet determined

Costs Not Included in what impact these additional costs may have. The following summarizes

the MRS Estimate these additional Mas costs:

. Aid to the affected localities for mitigating the impacts of constructing
and operating the Mas facility. As stated earlier, financial assistance
agreements are expected to be signed within 6 months after the Con-
gress approves the proposal. When the agreements are reached, they
will be included in the life-cycle cost estimates for the MRS.
Grants equal to taxes. DOE recommends that the Congress direct that.

Tennessee and the affected units of local government receive revenues
equivalent to those that would be received if a commercial facility were
built on the site. When these costs have been identified, they will also be
included in the life-cycle cost estimates for the Mas.
Costs for consultation and cooperation agreements. According to DOE's.

final Mas proposal, Subsections 117(b) and (c) of the Nuclear Waste
Policy Act stipulate that consultation and cooperation agreements will
be sought with Tennessee within 60 days after the Mus is approved by
the Congress. These agreements would involve costs for such activities
as DOE assistance with independent state monitoring and testing activi-
ties at the Mas site and in resolving state and k> cal concerns regarding
emergency preparedness and health issues. When approval of the Mas
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has been granted and the costs are determined, they will be included in
the life-cycle cost estimates.

. l icensing imd permitting fees levied by federal, state, and local govern-
ments. DOE has stated that there is no clear indication of whether other
federal agencies involved in the proposal will make these costs part of
their budget appropriation requests or whether they will seek reim-
bursement from the waste fund directly. In addition, the state and local

~

permitting fees have not yet been determined by DOE.
Costs for transporting spent fuel from reactors to the Mas and from the.

su<s to the repository. DOE has stated that these costs are "more properly
evaluated from a total system perspective" and are not included in the
Mus facility's life-cycle cost estimates.
Site acquisition costs. Although DOE has stated that these costs have not.

been estimated and could vary among the three sites, it believes "they
would not significantly impact the life-cycle costs" of the facility.

in dw NwnWn 1985 "hview Cow" of the sms proposal, DOE estimated
Independent COSl that an Mas wouhl cost about $2.9 billion (m 1985 dollars). DOE s Inde-
Estimating Staff pendent cost Estimating OCE) staff also assessed the costs to construct

Assessnient of MRS and operate the uns in December 1985. Both of the proposed storage
options, at each of the three potential sites, were studied. Although the
ICE evaluation identified some differences in the way that the various
construction components could be categorized, the net difference
between the construction costs estimated by DOE's oCRWM and the ICE
staff was within 5 percent on all of the proposed Mns options. The ICE
staff's study also concluded that DOE may have underestimated the pro-
posed operating costs of the preferred suts option by 10 to 15 percent.

The ICE staff estimated that a larger number of personnel would be
needed for an Mus (601 estimated by oCnwM vs. 65G estimated by the
staff), as well as greater costs for waste canisters and facility utilities.
On the basis of this analysis, DOE's ICE staff projected that over the
period required to design, construct, operate, and decommission the suts,
a tatal of $294 million (in constant 1985 dollars) more than DOE's esti-
mate could be required for the program.

The ice study reiterated that acuwM has not included all the costs attrib-
utable to the construction and coeration of an Mus. The study also listed
items that have been excluded from ocRwM's cost estimate-including
some items oCRwM acknowledged had be(n excluded-and indicated
that several of these items could "be of substantial magnitude," which
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could cause the total suts to " . be considerahly higher than currently
shown in program estimates." These items are as follows:

Land acquisition..

State and local taxes (or grants in lieu thereof)..

State, local, and federal permit and license fees..

Royalties on proprietary processes..

Initial inventory of spare parts..

Upgrading roads, railroads, and bridges for heavy transport..

. Annual impact assistance to local governments.
Consultation and cooperation agreement with the state government..

.

DOE Estimates of MRS' Th " "*t" f d'e total waste management system, including an sms, are
annually addressed in doe's total system lif e cycle cost estimate, in thet Effects on System April 1986 cost study,' Doc estimated that including an Mas in the waste

Costs management system could increase system costs by $1.6 billion to s2.0
billion. Not included in this estimate was the cost of providing financial,

t

assistance to Tennessee. doe stated that while the cost of integrating the
sues into the waste management system is estimated to be 5 to 11 percent

! higher than a system without an Mas, the cost of the facility is within
I the range of uncertainty for total system costs. The cost of constructing
L

and operating an Mas would also be partially offset by (1) savings from
more simplified facilities at the repos! tory,(2) savings that would be
realized by ratepayers because additional storage of spent fuel would
not be required at reactor sites, and (3) other iestitutional benefits to
the overall waste management system.

DOE s estimate of the cost of the waste management system ie based on a
study of scenarios of various types of rock and repository locations. The
type of rock that exists in a repository can affect the cost of the canister
thac holds nuclear waste; the k) cation of the repository can affect the

,

cost v transporting waste from reactor sites to the Mas and from the Mus |

system a the repository. The assumptions for the waste management I|

system included two repositories-the first beginidrig operation in 1998 ~
and the second in 2008. The huts was assumed to begin operation in
1996. On May 28,1986, however, IX)E armounced that it had postp(med )

I site-specific work indefinitely on the second repository because of the
progress in siting the first repository and the uncertainty of when a
second repository might be needed. DOE now expects the Mas-if

Smalysis of the Total _ system Ufe cycle Cost for the cwilian Rachoactive Waste Management Pn-
gram. Department of Energy, April 19%
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:
'

.

approved-to begin operations in 1998 and the repository to be avail-
'

;

able in 2003. These estimates are based on spent fuel projections pro- |
vided by the Energy Information Administration which assume that :

new nuclear capacity will be added to the system over time.

According to doe, the April 1986 analysis is the first set of cost esti- !

mates for integrating an Mas into the total life-cycle cost for the entire [
waste management system; previous estimates had considered the Mus ,

as a backup storage facility for nuclear wastes in case of a significant [
delay in the opening of a repository. Thus, according to doe, the April

'

1986 analysis cannot be compared with previous life-cycle cost esti- r

mates. This analysis includes cost estimates for program management, !

environmental studies, regulatory compliance, training and testing, and |
institutional interactions. It does not include estimates for financial

Iassistance to state and local governments or payments equal to taxes
that would be paid to local units of governments affected by the facility, -

.i

In Dolfs April 1986 analysis, the cost of the waste management system }
'

without an Mus ranges f rom $23.6 billion to $32.3 billion in constant,

1985 dollars. If the cost of integrating the uns into the system is .

included, the total estimated system cost increases to between $20.2 bil- 1
'

lion and $34 billion.

According to Don's final proposal, the total system cost estimate-to be
published later in 1987-will address the cest effects of the changes in
the repository and Mus schedules. It will also incorporate changes in the
data base for transportation system assumptions.The 1987 estimate

'

will be based on the February 1986 Mus proposal's estimate for the total
Mus facility cost with escalation factors included. According to DOE, the {
1987 total syster _ ost estimate will show that integrating the Mas into . r

the system woulo L;rease total costs by about $1.5 billion to $1.6 bil-
lion, less than 5 percent of total system costs. The reduction in Mus' i

effect on tot al system costs-from $1.6 billion to $2.6 billion in the 1986
analysis to $1.5 billion to $1.6 billion in the most recent estimate-
results from a revised assumption that less costly repository site-spe- - |'

cific canisters would be used at the Mus, thus increasing cost efficiency'

in the transportation system. |
!
!

-

I
.
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Conclusions, Recommendations, and
Agency Comments

I
i

l
!

101:is proposing the constniction of an huts primarily for waste prepara- i

tion and packaging rather than for long-term storage as envisioned by }
the Nuclear Waste Policy Act. While the Ams would be capable of storing
spent fuel for long periods, most of the storage that would take place at .

.

'

the facility would be temporary until the spent fuel could be shipped to t

the repository. This difference in emphasis is one of the factors that i

needs to be considered in judging the merits of DOE's huts proposal. !

llegardless of the purpose of the Mas as proposed by DOE, we do not
believe that doe's proposal is sufficiently comprehensive for the Con-

!
gress to make an informed decision on the cost of, need for, or conse. ;

quences of integrating an Mus into the waste management system, or {
whether the benefits attributed to the Mus can be better achieved by i
other means. doe has not presented sufficient data on how and to what !

extent the authorized waste management system could be improved-
by means other than an Mus-to use as a basis for comparison with a
system including an Mus. DOE's proposal presents advantages and disad- i

vantages of various options for improving the waste management '

system and discusses how each option could individually affect the
aut horized system. doe's proposal reaches no conclusions about the via-
bility of individual options. Dos also does not examine how or to what '

extent combinations of some or all of these options might improve the '

authorized waste management system-and at what cost.

liefore the C(mgress decides whether the huts is needed or would be ben- -

eficial, and therefore, should be approved, more detailed information |
should be available regarding huts' costs and the consequences for the f

waste program of not having an Mus. We believe that DOE should provide
greater detail on how the authorized waste management system can be i

improved to provide benefits similar to an Mus. We believe that some or !

all of the improvements discussed in DOE's proposal-as well as those !

considered under the Pura activities-warrant further evaluation with !

regard to the contribution they may make, either individually or collec- ,

!

tively, to improving the authorized waste management system. We also f
believe that too many uncertainties regarding the costs and benefits of i
an mes and potential alternatives currently exist to make a firm decision !
regarding the need for and relative value of an Mus. Dos should do more

[
work to better define Ihese factors to permit a more informed congres-
sional decision on whether to include an Mus-at additional cost to elec- r.

tricity consumers-in the nuclear waste disposal program. >,

I
;4

L i

I
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Conclusions

More Utility-Specific IOE's proposal does not contain specific information on a reactor-by-
reactor basis regarding (1) the utility industry's need for an sms,(2) the

Information Is Needed to extent to which companies would be willing or able to implement alter-
Support the MRS Proposal native options for improving the authorized waste management system

in lieu of an suts, or (3) how utility operations might be affected without
the sues. In addition, Don has not determined if individual utilities have
identified ot her alternatives not discussed by toe that they believe are
viable and may be preferable to an snes.

We believe Ihat loE needs to collect more reliable information from utili-
ties on the extent to which they are willing or able to introduce various
options for improving the authorized system at their reactor sites in
order to determine whether viable alternatives to an sms could be imple-
mented. DOE needs to obt ain more t horough site-specific information
from utilities on their willingness and ability to implement alternatives
such as rod consolidation, dry storage, or upgraded rail access at their
nuclear plants. We believe t his type of information is important for t he
C(mgress to thoroughly evaluate loE's proposal to integrate the huts into
the nuclear waste management system.

Additional Analysis of ICE 1ms stated that the impacts and costs of the various alterr.atives for

Transportation improving the transportation aspects of the authorized wase manage-
ment system need to be better understood. toe has not gnantified (1) the .

Improvements Is Needed effects of these options on the number of spent fuel shipn.ents or the
distance traveled by each shipment in the aut horized syst zm or (2) the
costs of a system containing these alternatives relative to a system with
an suts. Further, ICE has not determined to what extent combining var-
ious transportation alternatives with other potential system improve-
ment options-such as rod consolidation at the reactors-could improve
the authorized system.

We believe that more thorough quantifications and comparisons of the
various transportation options, such as truck shipments of spent fuel
from reactors to rail access points or multi-cask shipments for trucks
and trains, should be performed before making a judgment on the merits
and disadvantages of the transportation aspects of a waste system
including an suts relative to t he aut horized system incorporating t hese
improvements.
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I?csults of Studies Some of the concepts reviewed in Ixnfs PuoA effort are similar to those
Completed After DOE's improvements discussed in the Mns proposal. The final results of the

,

Proposal Should lle PhnA studies wm not incorporated into DoFis evaluation of options to

Included m. the Alternatives improve the authorized waste management system. The final results of

Analysis these studies-and los,s evaluation of them-need to be incorporated
.

.

into the evaluation of options to improve the authorized system before
I(n: can make a firm conclusion on the viability and merits of alterna-
tives to the Mus. '

2

,

We also believe that loE's ongoing systems integration work in areas
such as rod consolidation, on-site dry storage, various transportation
options, and new cask designs may provide additional information on
the viability and merits of options for improving the authorized waste
management system. The results of this work should be provided to the
Congress to assist in evaluating doe's proposal.

Additional Information Is According to Ixu:, it has Et yet determined the costs attributable to sev-
Needed to Determine the eral important elements of its Mus proposal. These elements include, for

Cost of the MItS munple, the costs associated with financial aid to affected communities
'

and the state of Tennessee. doe does not plan to determine these costs,
however, until after t he Congress has approved t he proposal.

liefore the Congress can make an informed decision on the Mas, we
believe that DOE should determine the costs of the various elements that
have been identified but not yet quantified by ocawM and doe's lee staff.
These include, but are not limited to, t he cost of (1) aid to affected local-
ities for mitigating t he impacts of the Mus facility,(2) consultation and
cooperation agreements with the state of Tennessee,(3) state and local
taxes, and (4) state. local, and federal permit and license fees associated
with the facility.

MaderS for 1(n: has submitted its proposal to the Congress seeking authorization to
construct and operate an Mus f aedity primarily for waste preparationConsideration by the and packaging rather ihan ror iong.ternnvaste storage. In evaluating

,

Congress the proposal, the Congress needs to recognize that the e concepts
embodied in the Nuclear Waste Policy Act and 1xnfs proposal are
different.

|
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;

T""V"l""t9"l need sufficient mformation from DOE to permit it to bal-"d d"cid"."" "'".rs request for authorization of an Mas, theRecoiTu11endations Congress wil
ance the costs and benefits of the proposed Mus facility and to compare
it with the best configuration of the waste management system autho-
rized by the Nuclear Waste Policy Act. DOE's MRS proposal does not con-
tain sufficient information to allow such an assessment. In order to
-sist the Congress in its determination of whether an Mas should he
in egrated into the nuclear waste management system, we recommend
that the Secretary of Energy:

.

. Obtain reactor-specific information from utilities on (1)their need for an
Mas and how it would affect their operations,(2) whether they are
willing and able to implement alternatives for improving the authorized
waste management system identified by DOE-such as rod consolidation,
dry storage, and upgrading for rail transport-at reactor sites,
(3) whether utilities have identified other potentially viable alternatives ;

for the management of nuclear wastes that may be more beneficial than ,

either the uns or the alternatives identified by DOE.
Identify the best configuration of the authorized waste management.

system that combines the most feasible alternatives for maximizing the
effectiveness, efficiency, and safety of the system in lieu of an Mus and i

present the Congress with the benefits and costs of both systems. This ,

analysis should include the final results of DOE's PRDA and ongoing Sys-
tems integration studies. :

Determine the estimated costs of each program element which has been.

identified but not yet quantified.

,

Wusked doe and the state of Tennessee to comment on a draft of thisDOE and State of report. Their formal comments are included as appendixes I and 11,
,l,ennesSee c,oininents respectiveiy. syecific editoriai and technicai comment have neen incor.

and Our Response rorated into the report where appropriate. Major comments amd con- :

cerns of both DOE and Tennessee officials are addressed in the following
sections.

:

DOE Comments in commenting on our report, ioE raised a number of concerns regarding
our conclusions that DOE needs to provide the Congress with additional

'

information in order to make an informed decision on the Mus.
,

I

i

!
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|

Draft lleport Title DOE stated that the title of the draft report-- " toe's Proposal for a Moni.
tored lietrievable Storage Facility Is Incomplete"-implied that the pro-
posal does not meet the requirements of the Nuclear Waste Policy Act
because it does not include what GAo believes to be a complete study of
the need for and feasibility of an Mus. I

!
In our discussions with DOE officials, we agreed to change the title in
order to clarify the overall message of the report. The final report title
reflects our conclusion that the Congress needs additional information, I
beyond what has been provided to date, in order to make an informed
decision on whether to authorize an Mus.

,

Alternative to a System With an DOE strongly disagreed with the draft report's conclusion that more !Mils
information on an " optimized no4uts system" is needed for the Congress
to make an informed decision on the Mus. DOE commented that we had i

not defined what we mean by an " optimized waste management system
that does not include an Mus."

As reflected in the final report, we have omitted the term " optimized"
system and clarified the type of information we believe the Congress

i
needs as a basis forjudging the merits of the Mus proposed by ICE. We
believe that the Congress needs to be aware of the consequences of not
approving an Mas as well as the implications of authorizing the facility.
DOE provides an analysis of the implications ofintegrating an Mus into ;
the waste system. Ilowever, the proposal does not demonstrate how and '

to what extent the waste system authorized by the act, which does not
i

include an Mus, could be improved so as to maximize the efficient, effec-
i

tive, and safe management of nuclear wastes. The C(mgress needs infor- !

mation based on up-to-date data on the most effective and efficient !

configuration of the authorized waste management system as a basis for
comparison with t he system proposed by poE. <

Dos also stated that the advantages and disadvantages of a comprehen- i
sive array of potential waste system improvements were described in
the Mus proposal documents. DOE stated that this analysis clearly indi- ,

cates that the disadvantages of these options are significant and the !
potential gains from each potential improvement are limited.

As discussed in chapter 3, we agree that Dos described the advantages
and disadvantages of a number of options for improving the waste #

system. We do not agree, however, that some of these individual options
have been evaluated in sufficient depth to make a judgment on whether
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the disadvantages of each outweighs its advantages. For example, Don's *

evaluation of options for improving transportation, such as upgrading !

reactors to accommodate rail shipments and use of new cask designs, is
not detailed enough to permit weighing the advantages against the dis-
advantages and determining a net effect. More important, the Mus pro-
posal does not analyze the effects that various combinations of potential
at reactor, transportation, and repository improvements would have on
the authorized system as a whole, nor what the authorized system
would cost with each of these variations. In this regard, we do not
believe that the proposal presents an adequate supporting basis for
doe's " judgement" that no combination of improvements will provide
benefits comparable to an Ams.

MRS Costs doe is concerned that we " misunderstood and incorrectly interpreted
sms costs." Therefore, we have clarified our discussion of sucs costs and
effects on total system costs in response to doe's concerns.

In responding to our recommendation that the Secretary of Energy
>

should quantify all costs associated with the suts, DOE explained why
certain cost elements identified in the proposal and by doe's ICE staff
have not been quantified. doe stated that costs of land acquisition from i

one federal agency to another, as in the case of the sms, are not known
in advance since circumstances for transfer " vary widely." Since NE >

has identified proposed sites for an sms and, therefore, the federal agen-
cies that would be involved in the site acquisition, we believe that Doc
should be able to define the specific circumstances of the site transfer
sufficiently to provide a reasonable cost estimate.

Dos also stated that the overall cost impact of certain elements-such as
royalties, initial inventory of spare parts, permit and license fees, and '

consultation and cooperation agreements-will not be significant and
are included in the 25-percent contingency factor for costs of the Mus
receiving and handling facility. We question doe's assertion that the cost '

elements included in the 25-percent contingency factor will be insignifi-
cant since doe's ICE staff indicated that some of these items "could be of ;

substantial magnitude." We also question whether these costs are appro-
priately included in the " contingency" category which implies an adjust-
ment for unanticipated costs rather than known but unquantified costs. !

i

According to doe's comments, costs for upgrading roads, railroads, and
bridges for heavy transport are not appropriate because the Ams cost
estimate includes costs for emnecting the facility to highway and rail

.

I

r

|
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,

lines. lleyond that, all shipments are assumed to proceed as commercial
traffic. We believe, however, that, beyond connecting the facility to I

highway and rail lines, DOE might have to incur additional costs associ-
ated with upgrading roads and railroads leading to the facility if state i

and local authorities fail to do so and the operations of the Mas are, con-
sequently, adversely affected. i

DOE stated t hat specific amounts for state and local taxes (or payments
in lieu of taxes) and annual impact assistance to local governments were
not presented in the proposal to allow DOE " flexibility in the consultation
and cooperation process" if the Congress approves the Mus. Don main- ;

tains that "any costs estimated for these items volunteered by the
Department at this time would be interpreted as a lower limit for pur- .

poses of beginning negotiations." According to DOE, these costs are con-
sidered to be a small percentage of the total system costs, " absent any ,

Congressional direction to the contrary." Further, doe believes that it is
appropriate that some of these costs be determined by the Congress "as '

a matter of national policy and value of the Mas to the waste manage-
ment system," as opposed to being estimated by DOE, in summary,
eccording to doe, "the Department believes it is appropriate for it to pro-
vide Congress an estimate of the 'hard' costs for Mas and to simply point
out that any costs Congress determines to be proper" for consultation '

and cooperation agreements, state and local taxes, and impact assistance !
"will be above and beyond the 'hard' costs provided." i

i

We disagree with DOE that the costs for such elements as payments to
state and local governments for taxes and impact assistance may be rel-
utively small. On the contrary, because they are the subject of negotia-
tion, Ihe costs of these elements could be significant. Ilecause DOE's
proposal does not provide some reasonable estimate for these elements
the Congress is presented an incomplete picture of what the Mus may
ultimately cost. i

We continue to believe that it is DOE's responsibility to estimate all costs
associated with an Mas so that the Congress will have a reasonable basis !

for weighing the benefits of the facility as described by DOE against its
full costs. Without a complete cost estimate,it will be difficult for the
Congress to make an informed decision on whether the uns is worth the
price that utilities and, in turn, ratepayers are being asked to pay. Ilow-
ever, we also agree, in principle, that the Congress should have some
flexibility to determine any payments that may be required beyond the
strict costs of building and operating an Mas facility. In addition, we

i

t
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acknowledge that Ixn: may need to maintain some flexibility in the nego-
tiating process and may, therefore, wish not to identify specific esti-
mates for state and local payments at this time. Therefore, in order to
provide the Congress with as much information as possible on the poten-
tial effects of state and local payments on the overall cost of the Mus-
and, at the same time, provide tun: wit h the desired flexibility in this
process, we believe IKn: should provide estimates of the effects of a
range of potential state and local payments on total system costs. Ily
doing t his, IKn: would be providing the Congress with the type of infor-
mation it will need to evaluate the acceptability of a range of future
payments to state and local governments. This information would give
the Congress some basis for determining acceptable limits for such
payments.

State of Tennessee's The state of Tennessee concurs fully with the conclusions and recom-
mendations of our draft report. State officials recommended that weCoinnients
prepare a supplement to this report documenting changes made in the
Mas proposal since December 1985. As indicated in chapter 1, we have
reviewed txn:'s final (March 1987) MRs proposal, identified differences
from the "Iteview Copy" on which our draft report was based, and
revised our final report where necessary to reflect the changes to the
nuclear waste program contained in the Draft Mission Plan Amendment
released in February 1987.
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H Department of Energy,

Washington, DC 205B5

| May 1,1987

i
|
|

Mr. J. Dexter Peach
Assistant Comptroller General
Resources, Community, and Economic Development

Division
U.S. General Accounting Office
Washington, D.C. 20548

Dear Mr. Peach:

The Department of Energy (DOE) appreciates the opportunity to
I review and comment on the General Accounting Office (GAO) Draft
| Report entitled, " Nuclear Waste: DOE's Proposal for a Monitored

Retrievable Storage (MRS) Facility is Incomplete" (GAO/RCED-87-92).

The Department strongly disagrees with much of the information
and many of the conclusions contained in the report, and as a
result, does not concur in the GAO recommendations. Our specific
comments and suggestions follow.

Much of the report is unfairly one-sided, key information is
omitted, and the Department's position on a variety of topics
is mischaracterized.

The GAO draft report focuses on two main criticisms of the needs
analysis contained in the December 1985 review copy of the MRS
Proposal:

1. That the Department has not developed an optimized no-MRS
case for comparing the effects of the implementation of
an integrated MRS facility into the waste management
system. GAO concludes that " DOE's proposal does not,
therefore, provide Congress with an adequate basis to
make an informed decision on whether the MRS should be
integrated into the nuclear waste management system" and
that the " Department has not demonstrated that the MRS is
needed to safely manage spent fuel or that the benefits
attributed to the MRS could not be achieved through other
means."

2. That the Department has not fully characterized the costs
of adding an integrated MRS to the vaste management
system.

1
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For the reasons discussed below, the Department considers the
title of the GAO draft report to be misleading and strongly
disagrees with the above criticisms.

The title of the CAO draft report states that the Department's
MRS proposal is incomplete, implying that the proposal does not
meet the requirements of the Nuclear Waste Policy Act of 1982
(NWPA). In fact, the analysis GA0 considers to be incomplete,
i.e., the need and feasibility study, is not even required by the
NWPA to be a part of the proposal. Further, the NWPA does not
even require an affirmative finding of need on the part of the
Department as a prerequisite for submitting the proposal. The
Department elected to include the study as part of the proposal
for completeness and to help explain the precise role the
Department believes the MRS can best serve.

,

The Department strongly disagrees that more information on an
" optimized" no-MRS system is needed to provide Congress with an
adequate basis for MRS decision-making.

Further optimization of alternative no-MRS system options will ,

not produce any new data or insights of importance to the real [
issues involved here. The only alternative to performing .

packaging functions at either the repository or the MRS is to
perform these functions at the reactor sites. These alternatives
were qualitatively considered in the proposal documents, and it
was shown that each activity would add significantly to reactor
burdens. The real policy issue raised by GAO's conclusion is
whether Congress wants the reactor operators to focus their
efforts for the next 20 to 30 years on safe, reliable, and
efficient generation of electricity -- the function for which the
reactors were designed -- or whether Congress wants the reactor
operators to assume new responsibilities for a range of high-
level waste management activities that must inevitably divert
some energy and attention from reactor operation.

The Congress finds in Section 111 of the NWPA that "a national
problem has been created by the accumulation of spent nuclear
fuel from nuclear reactors" and that the " Federal Government has
the responsibility to provide for the permanent disposal."
Placing additional burdens on the reactor operators would be
inconsistent with the findings which serve as a basis for the
NWPA.

i
|
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The foreign experience further reinforces the Department's belief j
that more detailed study of alternatives that would further
burden ongoing reactor activities is not warranted. For example,
both West Germany and Sweden are minimizing the role of the
operating reactors in spent fuel management and disposal, in
order to allow the reactors to concentrate their efforts on the
safe and efficient operation of the reactor facility. In
reporting that the Department has not fully addressed the use of
operating reactors in the waste management system, the GAO
embraces direction in policy that the Congress did not
incorporate into the NWPA.

The specific no-MRS system features that GAO believes should j
have been more thoroughly addressed include the institution of I

widespread reactor rod consolidation, expanding storage |
capabilities at reactor sites, the upgrading of all reactor sites
to rail capability and using reactor sites to marshal multi-cask
shipments. Additional options for improving the transportation
system are also included, such as inter-modal (truck to rail)
transfers, the multi-cask shipments for truck and rail, the use
of extra large casks (both truck and rail), and the use of truck
convoying techniques. These features are discussed below or in
the specific comments that follow.

Reactors can perform rod consolidation, but at additional
financial and operating costs and risks. Their experience to
date with this technology has been to consolidate two assemblies

Iinto one square canister that will fit back into the original
storage rack. This " reactor" canister vill be open to permit
water cooling (i.e., it will not be sealed); it will be exposed z

|
to water that may be contaminatedt and it may or may not be

i compatible with repository packaging plans. In contrast, rods
from as many as twelve pressurized Water Reactor (PWR) or thirty
Boiling Water Reactor (BWR) assemblies could be consolidated in
round canisters at the MRS or the repository. The canisters would
be sealed, free of surface contamination and specifically

,

I designed for the repository disposal package. Thus consolidation
| and packaging operations at reactor sites are not comparable to
| those same operations at a large dedicated packaging facility
|

like the MRS (or the repository). ,In addition, the packaging

|
functions at the MRS facility (or the repository), in contrast to

| reactor storage basins, would be designed, built, licensed and
I operated specifically for this purpose. Considering that several

hundreds of thousands of assemblies will be consolidated and
packaged, the DOE believes it is important that it be done with i

equipment and f acilities dedicated to that objective, as opposed |
to its being an adjunct operation at over 100 different reactor

I sites not currently licensed for such a production operation.

_ . _ _ _ _ _ _ _ _ _ _ _ _
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GAO claims " DOE has not determined the extent to which utilities
are willing or able to utilize various operational alternatives,
in lieu of the MRS, to manage their growing spent fuel
inventories." DOE is confident that utilities could manage these
inventories as long as necessary. That is not an issue, and the
MRS is not proposed with the primary objective of reducing'the
utility storage burden. Rather, reducing that burden is a very
significant, but secondary, benefit associated with early
implementation of the Tederal disposal system that is permitted
by the KRS and which makes the KRS all the more attractive.

GAO notes that the current DOE design for the system for
transporting fuel from the reactors can be improved. This is
true -- with or without the MRS. Almost all the transport system
improvements suggested by CAO are improvements that DOE plans to
incorporate as their merits and costs are further determined --
with or without an MRS. Their only effect on the MRS proposal is
to potentially lessen, but not eliminate, some of the
transportatlon system benefits offered by the MRS.

In any event, CAO has not defined what it means by an " optimized
waste management system that does not include an MRS." For
example with respect to what basis should the system be
optimized? What performance criteria (and weighting factors for
each) does GAO believe are appropriate? Since cost, technical or
institutional improvements, albeit only small ones, can
invariably be made to a complex system (especially for a system
that is in a very conceptual stage), almost any system may be
criticized for not being " optimized." Such criticism could be
constructive if it identified considerations not already
addressed by the Department that might result in major system
improvements. The advantages and disadvantages of a
comprehensive array of potential system improvements postulated
by the Department and others were described in some detail in the
need and feasibility analysis. A careful reading of that
analysis clearly shows that the disadvantages of those options
considered are significant, whereas the potential gains from each
potential improvement are limited. It is the Department's
judgment that neither a single improvement nor realistic
combinations of various improvements will even remotely
approximate the benefits to be gained from the MRS. In
particular, the Department cannot conceive of how system
development and early deployment benefits can be derived without
an MRS. To postpone a decision on the MRS in an elusive, and
perhaps never ending, search for an " optimized" no-MRS system
would be wasteful and unproductive.
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In response to the second point involving the Department's
characterization of MRS costs, the GAO has misunderstood and *

incorrectly interpreted MRS costs in the reports it has generated I

on this subject.
,

Contrary to GAO's title heading " DOE Has Revined Its MRS Cost IEstimate," the Department has not changed its estimate of the 1

MRS facility costs, except to adjust for escalation, since the
|December 1985 review copy of the Proposal was printed ($2902.4

million - 1985 dollars). The MRS facility costs were based
on the conceptual design of the MRS that was completed in
late 1985. Since the completion of the review copy of the I
proposal, the Department printed a February 1986 final version of
the Proposal (which it was prevented from submitting) and then
updated Volumes I and III of that version for submission in March
1987.

What has changed are projections of the incremental costs for ;
the integration of the MRS into the waste management system,
taking-into account how the MRS would affect overall repository,
transportation and system development costs. Those costs are
annually addressed by the Department in the Total System Life
Cycle Cost (TS LCC) estimate.

I

The incremental costs, or the net impact, of the MRS on the total 1

system costs are a very small difference between two very large
numbers representing the costs of a system with and without an
MRS. The preponderance of the costs in the large numbers 1

presented in TSLCC estimates is associated with the repository
program; these cost components r.re highly uncertain at this
time for understandable reasons. In this regard, it is likely
that the TSLCC estimate in succeeding years will fluctuate as the '

program evolves and as the design costing basis for other
elements of the program becomes more detailed and ccuparable to
the level of specificity contained in the MRS facility designs.
GAO has erroneously attributed continuing, but justified, large
uncertainties in total program costs to the MRS program and has
used these uncertainties to question the MRS cost estimates.

The 1986 TSLCC estimate for the cost impact of MRS on the waste
management system indicated that the incorporation of MRS would
increase total system costs from about $1.6 - $2.6 billion. The
1987 TSLCC estimate, which will be formally published later this
year, estimates the increase at $1.5 - $1.6 billion. The 1987
TSLCC estimate addresses the cost ef fects of the 5-year delay of ,

the first repository along with the dif ferent operating
conditions being proposed for the MRS in servicing the first

,

|
|

i
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repository. In addition, the 1987 TSLCC analysis also addresses
the new waste acceptance schedule presented in the Draft
Amendment to the Mission Plan and incorporates all changes in the
analytical data base regarding transportation system assumptions. -

Consistent with prior years, the 1987 TSLCC estimate continues to
use the February 1986 Proposal's estimate for the total MRS
facility cost with appropriate escalation factors. The 1987
TSLCC estimate of $1.5 - $1.6 billion represents less than 5% of
the total system costs and will be further offset by savings in
at-reactor storage costs, potentially up to $1 billion, that
result from the earlier acceptance rates permitted by a system
with an MRS.

The reduction in the incremental cost impact of MRS on the vaste
management system from the 1986 TSLCC estimate to the 1987
estimate was brought about by an increase in the costs of certain

8, repository surface facilities and by the use of repository waste
canisters at the MRS that are less costly, resulting also in
increased cost efficiency in the transportation system. Given
the total costs of the waste management system, the new TSLCC
results have not altered the Department's original conclusion
regarding the total system cost impact of the inclusion of the
MRS as presented in the Proposal -- that the incremental costs
due to the inclusion of an MRS constitute a small percentage of
the total system cost. To put these costs in perspective, the
MRS incremental costs are within the uncertainty range of current
cost estimates for a waste management system without an MRS
facility.

Regarding the statement that the Department has not included all
attributable costs to the construction and operation of MRS, the
GAO draft report presented a list of unquantified costs that the
Department originally identified and has responded to in the
past:

1. Land acquisition costs;

2. Royalties on proprietary processes;

3. Initial inventory of spare parts;

4. State, local, and Federal permit and license fees;

5. Consultation and cooperation agreement with the State
government

6. Upgrading roads, railroads, and bridges for heavy
transport;

7. State and local taxes (or payments in lieu thereof); and
,

8. Annual impact assistance to local governments.
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costs of land acquisition (Item 1) from one Federal Agency to
another are not known in advance, since circumstances for
transfer vary widely, if, indeed, costs would be directly 1incurred. The Department did, however, provide an estimate in
the Proposal of the potential costs of acquiring the preferred isite, based on average-land costs in comparable areas. (The ;estimate for the land was $2 million.) In identifying the items j
on the list presented above, the Department has consistently '

stated that the overall cost impact of items 2 through 4 vill not |be significant and is included by implication in the 25% '

contingency factor for costs of the MRS receiving and handling
|(R&H) building. Item 6 costs for upgrading roads, railroads and
;bridges for heavy transport are not appropriate since the

transport of spent fuel to and from the MRS facility will be -!accomplished through commercial transport. The MRS cost estimate i

provided by the Department does include costs for connecting the I

facility to commercial highway'and rail lines. Specific amounts
|for items 5, 7, and 8 were not addressed in the proposal to allow

the Department flexibility in the consultation and cooperation
process that will be initiated if Congress approves the MRS
Proposal. It should be noted that the Department did include a
local estimate for item 7 in the proposal documents. Such costs |were identified to be as much as $10 - $15 million per(year for

|

the 10-year period preceding facility operation.) Any cost
estimates for these items volunteered by the Department at this I

time would be interpreted as a lower limit for purposes of
beginning negotiations. In any event, these costs are considered
to be a small percentage of the total system costs, absent any
Congressional direction to the contrary, and as such should not ;be a major factor in determining the need for MRS.

The Department further believes that it is appropriate that some
of these costs be determined by Congress, as a matter of national
policy and of the value of the MRS to the waste management
system, as opposed to a DOE estimate. In summary, the Department

ibelieves it is appropriate for it to provide Congress an estimate i

of the "hard" costs for MRS and to simply point out that any
costs Congress determines to be proper for items 5, 7, and 8,
will be above and beyond the "hard" costs provided.

Although the GAO draft report presented a brief summary of the
benefits that an MRS will bring to the system, it is clear from
the presentation that the system development benefits have not
been well understood by GA0 staff. Inclusion of an MRS in the *

waste management system provides a stepwise approach to moving ;

from the current state of experience to full scale operation of -

a disposal system including a repository. Those who emphasize a
static comparison of already deployed MRS and no-MRS systems tend
to overlook the importance of proceeding with an MRS as a step to 2

a repository.
.

!
!
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Whether or not there is an MRS in the waste management system,
much in the way of resources and a large amount of human
ingenuity will be dedicated during the next two decades to
managing spent fuel before it is emplaced in a repository. If
that effort were directed at performing spent fuel management
operations at over 100 separate reactor sites,'it would provide
little learning experience that would be directly transferable to
timely development and operation of a repository. If the effort
were focused on the development and operation of an MRS, much of
that experience would directly increase the likelihood of safe,
timely and reliable operation of the system.

In summary, with no MRS in the waste management system, many of
the first-of-a-kind technical and institutional challenges of
high-level waste management and disposal will have to be faced atI

the first repository site. With the MRS in the system, many of
the pertinent issues, except for the long term disposal issue,
will have been addressed prior to the final development ef forts
for the first repository.

*

The Department appreciates the consideration shown by GAO
personnel in meeting with us to discuss these concerns and hopes ,

i that these comments will be helpful to GAO in its preparation of '

the final report. Additional editorial comments have beenI

provided to Mr. Dwayne Weigel.

I sincerely,

b nce Y. enp t
A sistant Secretary
M nagement and Administration

|

t
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STATE OF TENNESSEE

DEPARTMENT OF HEALTH AND ENVIRONMENT
CORDELL HULL BUILDING

N ASM ytLLE. T ENNE SSE E 37219 5402

JautS E WORD
cow u.sseo=r a

%

A p ril 14, 1987

M r. J. Dexter Peach
A ssist ant C ompt r oller General
United States Gene r al Accounting Office
W as hing t on, DC 20548

i

Dear M r. Peach:

)
The draf t Government Accounting Of fice report DOE's Proposal f or a Monitored '

Ret rieval Storage Facility is incomylet e (G A0/RCED-b?-92) has been caref ully
reviewed by my st af f and other state officials. The state offers the
following com ment s on the d raf t report.

(1) The State of Tennessee concurs f ully wit h the conclusion and
recommendations of the draf t report, as set f orth in Chapter 5. We |

recommend that the G AO's assessment be provided to the Cong ress as
e x ped it iou sly as possible.

State officials were not consulted by C AO investig at ors d u ring the
preparation of this r e po rt (page 17), nor were Tenne ssee's extensive
technical review documents listed as sources of inf ormation by CAO. It
is g ratif ylog that C AO's finding s (reached independently) reinf orc e
Tennessee's ea rlie r judg ment of the December 1985 MR$ proposal. The
st ate's conclusions were expressed vig orously in comments delive red r.o
the Depart ment of E ne rg y on February 5, 1986. (A copy is a p p e n d ed .)

( 2) The st ate st r on g _l y recommends that the Government Accounting Offire_
p_repare a supplement to t his report documenting changes made in the M E S_u
proposal (now in Congress) since December 1985.

The draf t CAO report is based on the Dece mber 1985 " Review Copy" of the
MRS proposal, E nvir on ment al A s sess ment, and p rog ra m plan. Like CAO,
Tennessee was assu red that the fizial proposal would be " essentially the
same" as the " Review C o p y ." This is not the case.

Although our review of the revised proposal is not yet complet ed, it .is
evident that the March 30 version of the p roposal is d r a s tic ally
dif f e r ent f rom the December 1985 version in several important respects.
For example, the new proposal is predicated upon Cong ressional approval
of the waste system imple ment at ion schedule set forth in the dg

?

t
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M r. J. De x t e r Peach
Page 2
A p ril 14, 1987

Mission Plan Amendment (released February 1987). A revised waste
acceptance schedule is assumed, ag ain based on the d raf t Mission Plan
A mend ment. While the estimated total system lif e c y cle cost has
increased by about $4 billion, t he cost of adding an MRS to the system
has been reduced by $1 billio n. (The new cost estimates are not
documented in the p r o pos al.)

It would be helpf ul to Congress f or the G AO to extend their assessment to
these sig nificant revisions, t o exa mine the data /inf or mation' supporting
them, and to identif y additional " matters f o r consideration by the
Congress" i m p lie d by the proposed revision.

1 appreciate the opp o r t u nit y for Tennessee to r e vie w and comment on this
isportant draft report.

Sincerely.

(. / ble;tw ,

JAMES E. WORD

JEW /RHN/re

ces M r. Jim H all
M s. Carol W hit e

,

I

b

!.

?
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Major Con:ribumrs to This Repor:
i

I

" "'Resources, ConununitY) #'"'.tz, Amiate Diwcu>n202) 2mi44i
Sam Madonia, Group Director

and Economic William D. McDowell, Jr., Evaluator-in-Charge

DOVelopment Division, vincent P. Price, Evaluator

Washington, D.C.
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|Itequests for copies of GAO reports should be sent to:'

l'.S. General Accounting Office ;

Post Office Ilox 6015
Gaithersburg. Maryland 20877

Telephone 202-275-6241

The first five copies of each report are free. Additional copies are
|$2.00 each.

There is a 25"a discount on orders for 100 or more copies mailed to a
!

single address.

Orders must be prepaid by cash or by check or money order made out to r

l the Superintendent of Documents.
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United States
General Accounting Office first-Class Mail j

Washington, D.C. 20548 Postage & Fees Paid
kGAO

Official Business Permit No. G100
Penalty for Private Use $300
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FACILITYy

ll |
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I
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.

I
PREPARED FOR

UNITED STATES DEPARTMENT OF ENERGY
RICHLAND OPERATIONS OFFICE

I
l

I
I
I
j- THE RALPH M. PARSONS COMPANY of DELAWARE

Westinghouse Electric Corporation ;

Golder Associatesg
I

I
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Golder Associatesg
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I
A/E ORGANIZATION

I
;

Project

| Inanagement

ParsonsI _

I
Technical

Systems Analysis Specialists

I and Special Studies
Parsons
Westinghouse

Golder Golderg

I
| Commercial Waste Site, Facilit.ies, andHandling and Radwaste SystemsStorage Systemsg

Westinghouse Parsons

I
I
I
E

I
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I

I
A/E RESPONSIBILITIES

I
E

* Overall management Parsons

I
* Systems analysis Golder

I
* Geotechnical analysis Golder

I
* SF HLW and RHTRU handling Westinghouse

,| consolidation and packaging systems
.

|| * Sealed storage cask and drywell systems Westinghouse

| * Improvements to land Parsons

| * Buildings and building systems Parsons

* Onsite generated waste storage and Parsons
treatment systems

|I
1

|
1

I
I
I
I



1

i
i

l

|

4

,

,
.

i

, ;

1
,

t

,

i

;

'

1
t

i l
,

.

4
:
. ,

+
'
,

-

'

I

I
I
I
I
I
-I CRITERIA

E

I
_- -_ - -- - - _ - -



. . ._ .. . _ - _ _

MRS FUNCTIONAL CRITERIA

u

[
r * site

i * Configuration

'

* Operations

* Storage mode
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I
MRS FUNCTIONAL CRITERIA<

I
|.

5 Function Criteria
i

* Site Primary: Clinch River
Alternates: Oak Ridge or Hartsville

j * Configuration Licensed independent centralized waste j
preparation and temporary storage facility |;

* Operations Receive, consolidate, and canister spent
fuelsg

j Receive and overpack,if required, ,

packaged HLW and RHTRU

|g
Repository overpack,if required

|
Temporary storage of waste forms

|
: Concurrent 3,600 MTU/yr receipt and
g shipment

f
j 60% PWR/40% BWR

| 50 wt% rall/50 wt% truck

* Storage mode 1,000-MTU vault storage ;

14,000 storage cask /drywell
|

I ,
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- - - , -

>

>

I
.

k

il
.
4

e

!I
.

,I
;I
4,

'I:
i

,
;
f

I
.
.

' I
|
>

.
3

4

i l
.

i $

.

;
;

i

f

i

r

!

I .

I '

|

I LICENSING

I \
|

!

I
.

1



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

E
1
5
l REGULATORY REQUIREMENTS
I
|

8
* 10 CFR 72 Basic Licensing Requirements

| * 10 CFR 73 Physical Protection of Materials
| (expanded by DOE 5632 Chapter 111)
|

] * 10 CFR 20 Exposure and Release Limits '

(expanded by DOE 5480-1 A and '

] DOE /EV 1830-T5) |

|

) * 10 CFR 70 inventory Control
,

I l

| * 10 CFR 50 Quality Assurance
| Appendix B (expanded by NOA-1)
I
i

|
|

]
|

|

1
1

F
i
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I

I
SITE COMPARISONS

I
Item Clinch River Oak Ridge Hartsville

I
Siza 303 acres (SSC) 322 acres (SSC) 317 acres (SSC)

| 465 acres (Drywell) 429 acres (Drywell) 375 acres (Drywell)

g Infrastructure Railroad (4 mi) Railroad (4 mi) Railroad (7 mi)
Highway (2 mi) Highway (1 mi) Highway (2 mi)

| Power supply (1 mi) Power supply (1 mi) Power supply (11 mi)

Water supply (1 mi) Water supply (3 mi) Water supply (4 mi)
'Natural gas (2 mi) Natural gas (1.5 mi) Natural gas (1 mi)

Excavation 5% MM CY (SSC) 5% MM CY (SSC) 6% MM CY (SSC)

9 MM CY (Drywell) 7 MM CY (Drywell) 7 MM CY (Drywell)

Domolition/ None/powerlines None/powerlines Buildings /none
| relocation |

S31smic 0.25 G 0.25 G 0.20 G

g Tornado 360 mph 360 mph 360 mph |

Flood Above flood plain Above flood plain Above flood plain
!

|

!

!
l
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|

I
SUPPORT REQUIREMENTS

l

I
Function Facilities Provided

I
* Administrative Administration building

|

* Security Security building and gatehouses

* Site maintenance Site service building, vehicle
| maintenance building

I * Utilities Standby generator building,
sewage treatment plant, fuel oil ;

| storage, water storage

| * Emergency response Fire station, heliport
,

I * Industrial Cask manufacturing facility

I
I

' n.c

I
I
I
I

--
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I
ARRANGEMENT

I
I

* Two rail / truck receiving and unloading areas

* Four shielded processing cells with dedicated cask-
unloading areas

* Two HLW/RHTRU/ repository overpack cells with four
|I cask-loading / unloading areas
!

| * Two canister welding statione
|

) * Two repository overpack welding stations

g * One canistered waste storage vault

* One high activity waste treatment area

* One low level waste treatment area

| * HVAC equipment areas

|!
* Electrical equipment areas

* Administration and personnel support areas

I
1

c

I
I

.

I
- - - -
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MONITORED RETRIEVABLE STORAGE FACILITY
RECEIVING AND HANDLING BUILDING

...

In Building Spent Fue
Canister Lag Storage A e

Cell 5 - 'N, a D sch ge e

'N)f.. Repository Overpack Loading
N. - *

m(
4 -

and Discharge Ares,% # ~
.

%
..

. s.
,.

\h' .
'

Spent Fuel Rod -

,''
d

3 '~ s'f {4 V ,7 -
,

Storage Canister ,)y

We ing and Testin \ . ( '- Q[.
,

-
x

L

'% *,.

ell 2-
--

xs
- - q

,

g )$ >F- s /
,

3' g.'
- % ./Disassembly Spent Fuel and / '

--Consolidation Ares % '
p,

,

,

. ,fCask Handling Ares ~

'
, ,

,

, y
.

k '

Non Fuel Bearing and Clean
Drum Processing Area

Receiving and inspecHon Ares,m .o

_ ___ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



,___ ,_ ,_ ,__ ,_-

Monitored Retrievable Storage Facility Receiving and Handling Building
RECEIVING AND INSPECTION AREA

~~ '

1. Cask Transport vehicles
- .- 2. Shipping Cash

@ hh{ . sk Adap rs
[p |/ 5. Cask Cart

( d 6. Receiving and Inspection Area
'

f 7. Lif ting Yoke

-@ h . 8. Work Platformr

h '

9. Cash Adapter for Contamination Barrier
I

3

\ q
-

10. Cask Handling and Decon Room.

1 - / - 11. Cask Unloading Roomp1
-s

/4
-

-
3

1 ' s.- @ s% / .J
,2. ope,ating aane,y
u ut,in, Cnase-

cp379, ,
- ... Shie,d ooo,s-
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Monitored Retrievable Storage Facility Receiving and Handling Building
SPENT FUEL DISASSEMBLY AND CONSOLIDATION AREA

1. Shipping Casks
* * ' 2. Cask Adepter for Contaminstion Barrier

3 Contamination Darrier-

4. Entry Port*
x

'N 5 Entry Pnet Shield Plugs'

6 Operating Gattery

% 7. Shielded Process Cett #2
.'

L h '

8 Shipping Cask Cover- 'O ..

D @ 's 9 Cask Cart'
s-

/
~

) 10. Spent Fuel Element

' 'y i)
- h.

11. Spent Fuel Grappte,$ p
'

qi 12. Power Mast
,/

, (2'/)
'

f>i d'll 14. 20 Ton Hot Cell Crane
/ j '( 13 Manipulator

- I -

T||
- h22 Ik .

15. Log Storage Covers'$s

' Jf I I - ), 16 Lag Storage'

Y ) ps |Nf
' '

> 17. Lag Storage Cooling Ducts*

.,

2) i$ !h8
18 Port Grapple}A }

19 Fuel Assembly and Pintle Grapples
t [ ' g

@ 20. Module lifting Yokes

3 - 21. Laser Cutting System

'(3') - 22. Laser Cutting Head

7 Is 23. Robotic (Auxiliary)'
'

y
'

. - J 24 Intact Fuel Assembly Upender* -'

(2) 25 Fuel Disassembly Station'

@ 26 Fuel Rod Consolidation Station

@ \ 27. Process System Control Consoloi

28. Maintenance Hatch Jacking Mechanism
''*

f 29. Maintenance Hatch
.

\ 30. Watt Mounted Manipuistor

N 31. Shielded Process Ceil Contamination
*

*

\ \ \\ Barrier

N\g N 32. Secondary Weste Shredding System
33. Drum Lidding Station

.'\ \ - / 34. Grid Infeed Chutex

N\ 35. Drum / Fitter Cart
38 Fuel Disassembly Module

FMfl10 3C

. I 11
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Monitored Retrievable Storage Facility Receiving and Handling Building
SECONDARY WASTE PROCESSING AND DECON SYSTEM

1. Clenn Drum Elevator
2. Drum Push Mechenism

'N 3 Shield Valve
's 4. Drum Guidance System'

e 5 Jib Crane w/ Drum Grapple
6 Drum Transfer Cart

/~ 7. Secondary Waste Shredding System~_,

8 Maintenance Hatch

(1'2 .k
y ~

- 1 D un Decontamination Stationc.
# 11. Drum Grapple w/Decontam, Station Ltd

(El ft{12')\
<

' 12. Drum Swipe Arm+a ~ 7

Q k 13. Overhead Crane w/ Manipulator"

14. Filled Drum Transfer Cart- -

. . * 15 ta 15. Fifted Drum Transfer Platform

{\ \.
.

sh 1 |18 HVAC Filter Drum
g$ (b (5

-' \'6 '

17. Secondary Weste Processing and Decon

( I i "

f System Control Station.

.

''
' 18. Observation Windowg jg-

4t3,'(2) S 19 Airlockg

j
\t 20. Crane Maintenance Floom j

--

99
;f 21. Crane usintenance Shield Door i

u
*'

' -'I1 #g '- 22. Operating Gattery |
*

, \ - 23 Clean Drum Storagep-

/g 1
=-

{'

. . '
- ' ~ ,/ y'

\
,

s g .
.

- ,

\/
|. . gy
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Monitored Retrievable Storage Facility Receiving and Handling Building
CANISTER LOADING AND WELDING AREA

1. Welding Power Generator / Equipment
Room

2. Canister Ltd Supply System
i

K _- 3 Canister Welding Station

D '
4. Canister DeconIHelium Leak Test

-

-. Chamber
5. Chamber Isolation valves-

":M i ,'"r'a''*e'C||""; "* '
' "

h
'

h 8 Ultrasonic Test Station

NI 9 Canister Cutting Station

10 Fuel Rod Bundle Push Rod System' -,,,-

\ 11. Forge Press Restraint*
.

12 Maintenance Hatch Jacking Mechanism

@dEh
,

I g
* 13. Maintenance Hatch

p
i ~ 'y*

..

k' V 4.g'' af p 14. Plug Grapple%
h .

h h '

16. Equipment Lifting Yoke
D$' * - 15. Pintle Grapple'

-

g.j gg . @ .k 17. Shielded Canyon Cett a6 j
'

g . g s3p ' . * ' 18. Maintenance Area Shield Doorg ,

I
'

- :. 9. Crane Maintenance Room' yj
20. (ioservation Window,. y .

h 21. Operating Gallery
6, ,

' , .

' . , 22. Clean Canister and Ltd Supply Port

:(3'0)~ , @ 23. Carousel Lift Mechanism
.* | 24. Carouse! Canister Hack

[
,

* 25. Guide Rail Lift Mechanism*

h . .. ,

@ hY c 26. Clean Canisters! g
| / 27. Shield Doora a

(

i 1 L 28 Access Corridor
3

k'S'e N3 29. Lift Mechanism Hydraulic Pump System
30. Canister Ltd Supply Support Tube

. p
31. Canister Opender No. 2

h 32. Canister Pass-Thru Cart
33 Canister Pass-Thru Shield Door
34. 35 Ton Crane Rails'

35. Shielded Process Cell a2
36 Decon Cett

Nam SC 37. Shielded Canyon Cell a5
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Monitored Retrievable Storage Facility Receiving and Handling Building

CANISTER OVERPACK AND REPOSITORY
OVERPACK WELDING SYSTEM AND SHIPPING PORT
_

1 Weideng Generator / Equipment Room
2 Canister Welding Station
3 Canister Decon/ Helium teak Test

,-q Chamber

_ . _ _

' 4 Chamber Isolation valves

,- _ _ . pjk 5. Canister tJpender'"

y''. A (N . { 't1 3
6. Stoiage Canister

tri;
_ . : r :]r --7

r~

Wrr ~ .-- '% ~i -/ -M (f h 7. Exit Port
N{'[g -~

,g [ p .

'

-- %[
'' - 8 Lag Storage Cover~ - -

,_
x) 'N 9. Exit Port Jacking Mechanism

9 U ,. _. e g 2) gj; U >-- . h i '~ N 10 Pfug Grappleg r

#11 % 7 f }} 11. Pintle Grapple
~

// f, - 9) {
'g

j 12. Equipment Lifting Yoke
__

.

'

TD c'h?. '2 74 13 Shielded Canyon Cell 86#

'- - .i21 '''[%-.4 8''t-]. - -1 4 ,.. p!$T 1. -i. w 14. Power Mast
-

'
- - - -

-- <
-N

,
('g y3-t 1. . 15. Manipulator

. 7 *

N
7 y,

m' .- -C:C d[ N) M ao 3 - -6d 9
' 16, 35 Ton Cell Crane< ..sp

"i' '3k. . j 1./ ( fv N 17. Maintenance Area Shield Door"-#
t %,,

j (' 5Idb- j ',' N 18. Crane Maintenance Room| ,'

> r
- _. 3

' 8
| (1) - 7{_ ,{x. 19 Observation Window

'' '

'i 72 1 fr} ' (p 20. Operating Gallery
'-' % |[ 21 Clean Canister and Lid Supply Port

,

J 0,,-1
'

22. Lag Storage Canyon Vault Areas s

''M. ' / .k%h d6 23. Caniste, Pass-Thru Shield Door
'

x ,

(:] y.I'- ~ .1 b-
,

24. Storage Cask and Transporter.f
wi -- 's a . 25. Shipping Cask for Repository Overpack

' ~ \ # 26. Cask Cart- - N s

27. Repository Overpack' %

^]
28. Repository Overpack Welding /Decon Pit
29 Repository Overpack Welding Head and i

J!b Support structure |
30. Repository Overpack Port
31. Repository Overpack Port Plug

mmn 32. Shipping Cask inner Lid

# . t\
-\

|
i
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SPENT FUEL CONSOLIDATION SYSTEM
PWR SETUP -

1. Laser .Strongback 11. Upper Die
,

2. Laser Probe 12. Strap Lowering Deva
\*

,

3. Secondary Waste Removal System 13. Crud Collecten System
s

.

y Fuel Assembly Clampmg Module 14. Gnpper Carriage4.
5. Spent Fuel Assembly 15. Gnppr Dnve Package
6. Downender Dnve Package : 16. Semicircutar Rod Confguration Structure
7. Clamping Module Nesting Pads . 17. Machine Base Plate
8. Mutt!ple Fuel Rod Gopper 18. Module Lead-in Lug

Z 9. Horizontal Combs 19. Disassembly and HEWA.y lug i,''
*

10. Vertical Combs
1
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RECEIVING AND liAN01.ING BLDG.

PROCESS TIME VALUES

1.0 2.0 3.0 4.0 5.0 6.0

Disassemble Seal Weld
Consolidate Canister

Unload Cask Process Unload Fuel Rods Test tinload
from Vehicle Cask Spent Fuel Load Canister Decon. Canisters

cell #1
PWR

! Fuel Assy.

| Rail 2. 5 hrs. 3.5 hrs. 2.25 hrs /can 3.85 hrs /can 1.9 hrs /can 1.5 hrs /can

Truck 2.0 hrs. 3.5 hrs. 6.0 hrs /can 3.85 hrs /can 1.9 hrs /can 1.5 hrs /can

Cell #2
BWR
Fuel Assy.

Rail 2.5 hrs 3.5 hrs 4.2 hrs /can 7.25 hrs /can 1.9 hrs /can 1.5 hrs /can (
|

Truck 2.0 hrs 3.5 hrs 7.7 hrs /can 7.25 hrs /can 1.9 hrs /can 1.5 hrs /can

.

1

- --- _ - - _ _ - -- _ _ -
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NUMBER OF SPENT FUEL ASSEMBLIES

PROCESSEO YEARLY

Transportation Controlling SF Assy Require
flot Cell Mode Rate Processed /yr(j) Number 2)

#1 PWR *50% Rail, 50% Truck **5.69 hrs 2302 2338

All Rail 3.85 hrs 3403 2338

All Truck 6.0 hrs 2184 2338

#2 BWR 50% Rail 50% Truck **7.63 4007 3870

All Rail 7.25 4217 3870

All Truck 7.7 3970 3870

#3 PWR Both Systems at 20% Capacity 436*** 154

BWP. 794*** 0

* Design Basis
** Weighted average based on 6:1 Truck to Rail Shipments

*** Worst case All Trucks
(1)Proce'ss based on 50% operational efficiency
(2) Based on 60% PWR, 40% BWR
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I
BUILDING SUPPORT SYSTEMS

I
* Remote high activity radwaste system

I
* Low level radwaste system

I * Once-through multiple HEPA exhaust system

* Normal, standby, and UPS electrical systems

| * Wet pipe, Halon, and dry chemical fire suppression systems

| * Remote and contact equipment maintenance systems

g * Analytical laboratory

g * HP and personnel support systems

I
.I
I
I
I
I
I
I
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STORAGE FACILITIES
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1

[ STORAGE SYSTEMS

r

* Mode Primary - sealed storage cask
Alternate - drywell

' * Restraints Cladding temperature < 375 C
p HLW centerline temperature < 500 C
L HLW canister temperature < 375 C

Category I construction

* Monitoring Temperature
interior environment

r * Retrievability Sealed storage cask
Drywell contents
Via R&H facility for inventory verification,

repair, and/or shipment
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I
I

DECOMMISSIONING |

I l

I
* Sealed storage cask Decon as required, seal, and

|| store on site
|

'| * Drywell Decon as required, fill with sand,
seal, and leave on site

I !

* Receiving and handling Decon equipment and building
g building as required, remove all

equipment off site, and seal

g building

g * Support facilities Remove all support facilities

I
I
I
I
I
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I
I |
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