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The Honorable Morris K. Udall

Chairman, Comnutiee on
Interior and Insular Affairs

House of Representatives

The Honorable Philip R. Sharp

Chatrman, Subcommittee on Energy
and Power

Committee on Energy and Commerce

House of Representatives

As vou regquested 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
monitored 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 presents our
findings, conclusions, and recommendations regarding the adequacy of the
Department of Energy’s analysis of these 1ssues as presented in its monitored
retrievable storage proposal.

Unless you publicly announce its contents earlier, we plan no further distribution of
this report until 30 days from the date of this letter. At that time, we will send
copies to appropriate congressional committees; the Secretary of Energy: and the
Director. Office of Management and Budget. We will also make copies available to
others upon request

This work was performed under the direction of Keith O. Fultz, Associate Director,
Resources, Community, and Economic Development Division. Other major
contributors are listed in appendix 111

J. Dexter Peach
Assistant Comptroiler General

——



[ixecutive Summary




e e —p P N S  —

Pnﬂmw &smuun

ldmml\ tho most cﬂvdno ( unm.uldtmn of the aulhm Y20 d waste man-
agement system for the Congress to use as a basis tor compar isan in
deciding if the benefits of the proposed Mis facility are worth its added
cost to the waste program.

Further, poe has not fully developed important Mis cost clements, sich
as payments for state and local taxes and aid to mitigate M RS HOpacts
poE does not plan to determine these costs until after the Congress has
approved the proposal.

GAO's Analysis

Analysis of MRS
Alternatives Is Incomplete

Th(' MRS CcOong ('pl outlmvd in lhv act vmph.u-.m-s long-term waste storage.
However, DOE is proposing an sks whose principal role would be waste

preparation rather than long-term storage. Gao beheves that the differ-
ence between the purposes assigned to the vis by the act and by Dok is

one of the factors to be considered in evaluating DOE's proposal

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

DOE'S prupmal does nnt dlldl\ 7e pnwmml dltm n.m\ es for nnpm\ ng hv
waste management system other than an Mis—such as expanding
storage al reactor sites or the repository or improving the transporta-
tion system-—to the same extent as the Mis. For example, Doi did not
analyze the potential transportation improvements in sufficient det ail to
determine the costs or effects of each option. In addition, Do has ana-
lvzed the various options in ierms of how each option individually might
affect the system. DOE has not, however, determined the combined effect
of these options in achieving the most effective and efficient improve-
ment in the authorized system (without an Mis), nor the costs of such a
system in comparison to a system with an Mis. DOE also has not deter-
mined whether utilities are willing or able 1o tmplerent vanous
improvements in lien of the Mis.

ok acknowledges that additional information is needed on some of the
options for improving the waste management system. Studies are
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Developing an Option
for Waste Management

Chapter |
fotroduction

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 geologic repository. The act
established the Office of Civilian Radioactive Waste Management
{oCRWM) within DOE 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 through 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 1O 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 vear 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
acerued interest, will be paid either in quarterly installments or as a
single lump-sum payment before the transfer of spent fuel to the federal
government.

Although the act’s primary focus is to develop deep, mined geologic
repositories for the permanent disposal of spent fuel and high-level radi-
oactive wastes, Section 141 of the act presents another option for spent
fuel management called monitored retrievable storage (Mis). According
to the act, the Congress found that . . long-term storage of high-level
radioactive waste or spent nuclear fuel in monitored retrievable storage
facilities is an option for providing safe and reliable management of
such waste or spent fuel " According to the act, the Mis should be
designed to provide several functions, including

storage and monitoring of spent fuel and waste “for the foresecable
future” and
retrieval of the spent fuel and waste for further processing or disposal,

The Congress also found that it and the executive branch should pro-
ceed as expeditionsly as possible to consider fully a proposal for con-
structing one or more Mis 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 mis and to submit to the Con-
gress a proposal for the construction of one or more Mis facilities. The
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Introduction

the reactor sites regardless of whether a repository is capable of
emplacing the wastes,

« The waste-handling requirements at the repaository could be simplified
because the steps required to prepare spent fuel for emplacement in the
repository wouild be performed at the Mes, According to boE, 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 transfer to the repository could be better controlled.

+ The transportation system could be umproved because the Mis would
serve as the spent fuel shipment center. Dedicated trains would be used
to move the spent fuel from the Mis to the repository. This would reduce
the number of cross-country routes and shipments of spent fuel to the
repository to be located in the western [United States. This would also
reduce the potential for public exposure to transportation accidents.

« Institutional benefits could be gained. Ex perience from interactions with
the state of Tennessee—the intended host state for the Mis facility—
may be applied in the future when working with states and tribes in the
repository program. Further, the Mgs would present the apportunity for
DOE to demonstrate earlier that the waste facilities can be safe, and that
DOE can be a “responsible corporate citizen and neighbor.” Through the
MRS, DOE could develop the aeeded momentum to implement the entire
waste system and may be « e to gain public acceptance and confidence
that it is able to accomplish the program.

MRS Proposal in Dok identified three sites in Tennessee that it considered favorable for

iy " an MEs faciliry and indicated the canceled Clinch River Breeder Reactor
thlgatlon site. located in the Roane County portion of Oak Ridge, as the preferred
location. In April 1985, pok formally notified the Governor of Tennessee
that it had completed an initial evaluation of candidate sites for an MRS
facility and that all three of the sites were in Tennessee. DOE also
advised the governor that the evaluation of the sites would have to be
completed to submit the Mis proposal to the Congress.

At that time, DOE announced in the Federal Register that it had identi-
fied the candidate Mis sites and indicated that it planned ©. . . to study
these sites for inclusion in a proposal to Congress for the construction of
an Mes facility.” poE 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 previde information which
may be useful in preparing the assessment.
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Figure 2.1: The Relationship Between the MRS und the Waste Management System
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Chapter 2

DOE Concludes That the MRS Will Provide
Benefits but Is Not Required to Dispose of
Nuclear Wastes

Temporary Storage

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

DOE believes that if an MRs 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 sealed concrete casks as the preferred
method for providing storage at the Mrs. 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' interior. 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 DOE, this storage method has been used safely in
many parts of the world for the last 20 years.

In addition to the above storage methods, the Mis would be able to
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 MRS 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, DOFE believes the MRS
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

Page 23 GAO 'ROED-S7 842 Nuclear Waste Program



Chapter 2
DOE Concludes That the MRS Will Provide

Benefits bt Is Not Required to Dispose of
Nuclear Wastes

storage capacity if problems are encountered in the repository’s ability
to accept and emplace nuclear wastes. Dok is therefore of the opinion
that the temporary storage which could be provided by an Mrs would

provide a greater degree of reliability to the overall waste management
system,

Page 24 GAO RCEDS7 92 Nuclear Waste Program



Figure 2.2: DOE's Proposed Above
Ground Storage Process

Chapter 2

DOF. Concludes That the MRS Will Provide
Benefits but Is Not Required 1o Dispose of

Nuclear Wastes
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Temperature Probe

Air Sampling
Tube

-
.
Cask Dimensions
Height 22
Diameter 12 #
Weight 200 tons
(empty)
220 tons
(loaded)
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Figure 2.3: DOE's Alternative Drywell
Storage Process

The Impact of an MRS on
the Nuclear Waste
Transportation System

Chapter 2

DOE Concludes That the MRS Will Provide
Berefits but is Not Required to Dispose of
Nuclear Wastes

[y uwm

In addition to processing spent fuel, DOE believes that an Mis would
assist in the development of a transportation system to move the spent
fuel from the reactors located east of the Rocky Mountains to the reposi
tory located in the West. DOE has estimated that while an Mrs 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 MRs facility. On the basis of DOE's estimates, if the Mis
were to process 3,600 MTU annually, approximately 1,200 trucks and
360 trains would be received at the Mrs. 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 M&S to the repository would be made annually. poE has also
estimated that the increase in local commuter traffic in the vicinity of
the MRS could result in some local traffic problems because many poten
tial routes already have near-capacity traffic flow

Page 26 GAO RCEDST 892 Nuclear Waste Program
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DOE Believes the MRS

Should Be an Integral
Part of the Waste
Management System

DOE Has Linked
Operation of the MRS
to Construction of the
Repository

Chapter 2

DOE Concludes That the MRS Will Provide
Benefits but Is Not Reguired to Dispose of
Nuoclear Wastes

pOE has concluded that an integrated Mis would provide a wide range of
benefits to the waste management system and believes that the need for
an MRS is based on its ability to **. ., improve the overall performance of
the waste management system with small and acceptable adverse
effects.” While acknowledging that the waste management system could
be operated safely without an MRS, DOE states that the facility would
improve its ability to develop and operate the functions of the system.
pOE has concluded that some of the benefits associated with an MRS

“_ . are not quantifiable, but none is more difficu’t to guantify than the value of
having a portion of the waste-man: getient systo.m operational ahead of the waste-
acceptance date mandated by law ™

pOE has cited the following systemic improvements whichi it believes are
attributable to the MRS:

« The MRS 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 MRS would also result in the
availability of more certain information on the design and schedule for
key decisions regarding routing and logistics.

« poE would have more flexibility and control over the schedules for

unloading spent fuel from commercial reactor spent fuel storage pools
and for emplacing spent fuel in the repository.

« DOE would be able to (1) exercise greater control over the transportation

Jogistics, (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,

the history of the waste management program suggests that the credibility of
any interim storage measures will be suspect uniess there is confidence that a per-
manent repository will be available within a reasonable period of time.”

pok believes that an Mis could affect the development of the repository
program by (1) allowing the system to more easily respond to changes in
the repository schedule and (2) altering opinion regarding the national
commitment to a repository for permanent disposal of nuclear wastes.

Page 27 GAO RCEDR7-42 Nuclear Waste Program
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Chapter 2

DOE Concludes That the MRS Will Provide
Benefits but Is Not Reguired to Dispose of
Nuclear Wastes

In order to alleviate concerns that if the Congress approves the Mgs, 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
Mis and the repository. The linkage provides that the Mis will be pre-
cluded from accepting nuclear wastes until NkC grants construction
authorization for the repository.

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

According to Dok, the integration of an MRS 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 Mis. DOE believes, therefore, that the
operation of the repository would be less vulnerable because many of
these preemplacement activities would be accomplished through the
MEKS,

EEI supports the Mks and cites several advantages of integrating the
facility into the waste management system. According to EEl, the prin-
cipal advantage of an Mgs 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. EEl believes this early
focus is essential because of the duration and cost of the program.

EEL IS not in favor, however, of the linkage that DOE has proposed
between the Mis and the repository. In EEI's opinion, the certainty for
utility spent fuel storage planning may not be realized with this linkage
in place. EEl has therefore urged that the MgS be permitted to accept “a
significant quantity of spent fuel” prior to NRC's authorization to con-
struct the repository.

Page 28 GAO RCEDST 92 Nuclear Waste Program
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DOFE, Concludes That the MRS Will Provide
Benefits but Is Not Reguired 1o Disposs of ‘
Nuciear Wastes

In November 1985, we asked the chief executive officers of the 74 utili-
ties that either own or operate nuclear power plants for their views on
noE's plans for an Mis and their plans to accommodate growing invento-
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 Fower, House Committee on Energy and
Commerce.

On the hasis of the responses we recetved, most utilities then believed
{hat with some effort, they could arrange for functions such as rod con-
solidation. standardized waste packaging, and centralized transporta-
tior. While 11 of the utilities (20 percent) were neutral, 24 (44 percent)
supported an mMis and 17 (31 percent) opposed it. Eight utilities (15 per-
cent) anticipated a gap between 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 20053, '

Almost all of the utilities that responded to our guestionnaire 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 i
(52 percent) indicated they would prefer their spent fuel to be stored at
an Mis instead of at their reactor. Thirty-eight of the responding utilities !

(70 percent) indicated that they were willing to pay a share of the MRs ;
costs, provided that the Mis would not increase their current waste dis-
posal fee, In addition, the utilities said that they were unwilling or
uncertain about payving 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 MRs.

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

1Of the T4 utilities sent questionnaires, 54 completed them; 17 did not complete the questionnaire
because they are minority owners and other companies (among the 54 ) responded for them; 2 compa-
nies provided their comments in letters, and | company did not reply. All percentages are based on
the B responses

“Nuclear Waste Monitored Retrievable Storage of Spent Nuclear Fuel (GAO/RCED-86-104F%, May 8.
108G
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DOE Concludes That the MRS Will Provide

Benefits but Is Not HRequired to Dispose of
Nuclear Wastes

DOE'S MRS 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 MRS, because the only alternative to an Mis facility may be
for utilities to store their spent fuel at reactor sites for an additional £
years before DOE will begin removing it. These developments may make
the MRS 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

system including an MRs because the receiving and storage functions
that would be performed at the Mis would instead be done only at the
repository. On the basis of its assumption that comparable amounts of
storage capacity (12,000 MTU) 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 pOE, if storage facilities at the repository can be licensed

Expanded Lag Storage Cited by separately from and earlier than the facilities needed for disposal of the
DOE 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. poE has estimated that the
licensing process for the repository could take between 27 and 108
months.

pOE 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
~RC's Advanced Fuel and Spent Fuel Licensing Branch. He agreed with
poE'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
MRS in the same state.

poE 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 thar would otherwise be pos-
sible. According to DOE, however, even if the use of expanded lag storage

Page 33 GAO, RCED-87.92 Nuclear Waste Program
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Rod Consolidation

Limitations and Disadvantages of
Rod Consolidation Cited by DOE

“Chapters

DOE's Analysis of MRS Alternatives
Is Incomplete

storage at the MRS, Based on DOE's estimates, integrating the MRs 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 NkC, whereas the Mis will require only a single
license. DOE is currently participating in dry storage demonstration
projects with two utilities 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 Mis is unknown.

According to Do, spent fuel rods could be consolidated as one means of
alleviating utility storage problems. If this techrology is incorporated
into the waste management system, it could be performed either at each
reactor location, the Mis, 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.

pOE has identified the following factors which could adversely affect rod
consolidation at reactors:

pOE 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 NrC 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 Fund 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 exposure to workers. A central facility such as an Mgs
could more readily make use of remote handling and heavy shielding for
personnel protection,

DOE does not believe there is any assurance that utilities will be willing
or able to perform rod consolidation at their reactors. DOE also has not
yet determined the extent to which factors such as space or structural
limitations or cost would preclude the implementation of this option.

In 1984, pok 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, ixcluding 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 perf/rm 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.

DOE has estimated that it could cost between $28 and $38 to consolidate
and store each kilogram of spent fuel at reactors. This estimate does not
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Rail Cask Transfer Equipment

Truck Shipments to Rail Access
Points
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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.

The study performed for pok did not determine how many of these reac-
tors with imited 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.

The size and weight of rail casks may preclude some reactors from
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
smaller containers in the pools ana move them to a special on-site han-
dling faciiity 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.

DOE believes that reactors which do not have direct rail access could
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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ments and distance traveled. As in the rail cask transfer alternative,
however, transportation-related costs would increase because of added
handling activities and equipment.

According to Dok, 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-(‘.aé;éhipment.s for
Trucks and Trains

Using the Reactor Site to Marshal
Multi-Cask Shipments

Truck Convoys

Marshalling Rail Shipments

According to pok, if each shipment is comprised of a large number of
spent fuel casks, the total number of shipments would be reduced. DOE
has identified the following alternatives as means of meeting this
objective.

Casks loaded with spent fuel could be held at each reactor site until a
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 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. DOt believes that while this alterna-
tive could reduce the number of individual highway shipments, logis-
tical planning and scheduling would be more complicated.

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 38 GAO RCEDK7 92 Nuclear Waste Program



Chapter 3
DOE's Analysis of MRS Alternatives
Is Incomplete

DOE 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. DOE has acknowledged that this would
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.

Use of ();'erwei ght 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 is 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.

Using overweight truck shipments could cause complex scheduling and
logistical problems, according to DOE, 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
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 Dok 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.

DO idered ﬁixi;r: has evaluated several other technologies which might improve the
E Has COHSlde authorized waste management system and provide some of the same
Other Improvement benefits as an Mis. This effort—separate from the MRS proposal—was
Optj()ns' but Final :-,undu)cfte;i‘u?e(:f‘r itiggl;;;o{af;\m'l Rfse::r;mn{ih D:z_\:;lo;::zemt .A::O}mcement

y PRDA) initiated in 1984, While noE stated that its evaluations o
Results Were Not improvement options “were enhanced by the availability of draft results
Included in the MRS from the PrRDA activities,” the final results of these studies have not been
Proposal included in DOE's analysis of alternatives to the Mgrs.

The prDA studies are intended to identify various concepts which could
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 poE 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.

GA Technologies, Inc., proposed development of a universal or standard-
ized canister, Unlike existing canisters designed specifically for either
storage or transportation, universal canis.ors cotld 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
savings of up to $800 million.

[ miversal Canisters

The working group determined that this design would offer little benefit
because it was not compatible with spent fuel storage equipment cur-
rently in use at reactors or planned at the repository.

Rectangular Canisters The NUS Corporation offered a rectangular design intended to maximize
the use of space required to store, transport, and dispose 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.

poE'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
MRS instead of at individual reactors. DOE is currently studying the appli-
cation of this concept at the MRS.

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

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.

poE'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 handhng problems at the repository, further study of this
concept is not warranted. The group also determined that while some
bere fits may be attributable to dual-purpose casks, further study is
required to determine the exact nature of these benefits.

DOE states in its proposal that its analysis of potential MRS alternatives is

limited Designs and plans for many potential improvements to the
authorized waste management system were not developed to the same
extent as the Mks option. According to DOE, extensive operating experi-
ence with these alternatives is lacking. poE's evaluations of potential
improverients were, therefore, based primarily on existing information
and engineering judgment. 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. DOg
does not present sufficient information in its proposal documents to
make such a determination. bOE has a wide range of studies ongoing that
may provide more information on alternatives to the Mgs,

According to DOE, there is no assurance that all utilities will agree or be
able to consolidate spent fuel, use on-site dry storage, or upgrade their
rail access. However, Dok 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 pOE has cited.

DOE Has Not Collected
Reactor-Specific
Information

Dok 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 MRS,

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 advantages
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 each of these options’ ben-
efits and costs with the potential benefits and costs of an MRS,

For example, in determining the potential transportation impacts of
these improvements, DOE has not (1) guantified the number of shipments
or miles that would have to be traveled in the authorized system,
mcluding 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
Studies Were Not Included
in MRS Analysis

Some of the technologies and concepts for storing and transporting
spent fuel that were reviewed in DOE's PRDA program might provide
improvements similar to those identified in the Mis 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-MRS) system.

DOE Is Continuing
Work That May Better
Define MRS
Alternatives

DOE realizes that complete information on some of the options for
improving the waste management system authorized by the act is not
available. Although being conducted under 0CRWM's Systems Integration
activities rather than the MRS program, the following studies and activi-
ties, covering a wide range of spent fuel storage and transportation
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 trairs to ship spent fuel either directly from
reactors to a repository or from the MRS to the repository.

A study of using truck convoys to transport spent fuel from reactors to
either a repository or an MRS,

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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approved 1o begin operations in 1998 and the repository to be avail-
able in 20043 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 pok, the April 1986 analysis is the first set of cost esti-
mates for integrating an MRS into the total life-cycle cost for the entire
waste management system; previous estimates had considered the Mis
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-
mates. This analysis includes cost estimates for program management,
environmental studies, regulatory compliance, training and testing, and
mstitutional interactions. It does not include estimates for financial
assistance to state and local governments or payments equal to taxes
that would be paid to local units of governments affected by the facility.

In noe's April 1986 analysis, the cost of the waste management system
without an Mis ranges from $23.6 billion to $32.3 billion in constant
1985 dollars. If the cost of integrating the MRS into the system is
included, the total estimated system cost increases to between $26.2 bil-
lion and $34 billion.

According to poE'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 sis schedules. It will also incorporate changes in the
data base for transportation system assumptions. The 1987 estimate
will be based on the February 1986 mis proposal's estimate for the total
Mis facility cost with escalation factors included. According to Dok, the
1987 total sysier ost estimate will show that integrating the Mgs into
the system wonla _rease total costs by about $1.5 billion to $1.6 bil-
Jion, less than 5 percent of total system costs. The reduction in MRS’
effect on total 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 Ye used ot the Mes, thus increasing cost efficiency
in the transportation system.
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DOE 1s proposing the construction of an MRs primarily for waste prepara-
tion and packaging rather than for long-term storage as envisioned by
the Nuclear Waste Policy Act. While the Mis 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
the repository. This difference in emphasis is one of the factors that
needs to be considered in judging the merits of DOE'S MRS proposal.

Regardless of the purpose of the MRS as proposed by 1ok, we do not
beheve that DOE's proposal is sufficiently comprehensive for the Con-
gress to make an imformed decision on the cost of, need for, or conse-
quences of integrating an Ms into the waste management system, or
whether the benefits attributed to the Mrs can be better achieved by
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 MES—1o use as a basis for comparison with a
systenvincluding an MRS, DOE'S proposal presents advantages and disad-
vantages of various options for improving the waste management
system and discusses how each option could individually affect the
authorized system. DoE's proposal reaches no conclusions about the via-
bility of individual eptions. ok 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.

Before the Congress decides whether the Mis is needed or would be ben-
eficial, and therefore, should be approved, more detailed information
should be available regarding Mis’ costs and the consequences for the
waste program of not having an Mis. We believe that pok should provide
greater detall on how the authorized waste management system can be
improved to provide benefits similar to an Mis. We believe that some or
all of the improvements discussed in DOE's proposal—as well as those
considered under the prbA 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
believe that too many uncertainties regarding the costs and benefits of
an Mis and potential alternatives currently exist to make a firm decision
regarding the need for and relative value of an Mis, Dok should do more
work to better define these factors to permit a more informed congres-
sional decision on whether to include an Mrs—at additional cost to elec-
tricity consumers—in the nuclear waste disposal program.
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Conclusions

More Utility-Specific
Information Is Needed to
Support the MRS Proposal

DOE's proposal does not contain specific information on a reactor-hy-

Chapter 5 B
Conclusions, Recommendations, and
Agency Comments

reactor basis regarding (1) the utility industry’s need for an Mis, (2) the
extent to which companies would be willing or able to implement alter-
native options for improving the authorized waste management system
in lieu of an Mis, or (3) how utility operations might be atfected without
the Mis, In addition, poE has not determined if individual utilities have
identified other alternatives not discussed by pok that they believe are
viable and may be preferable to an MRS,

We believe that pok 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 Mis could be imple-
mented. DOE needs to obtain more thorough site-specific information
from utilities on their willingness and abihity to implement alternatives
such as rod consolidation, dry storage, or upgraded rail access at their
nuclear plants. We believe this type of information is important for the
Congress to thoroughly evaluate boE's proposal to integrate the MRS into
the nuclear waste management system,

Additional Analysis of
Transportation
Improvements Is Needed

poE has stated that the impacts and costs of the various alterratives for
improving the transportation aspects of the authorized wa.ce manage-
ment system need to be better understood. DOE has not g antified (1) the
effects of these options on the number of spent fuel shipn ents or the
distance traveled by each shipment in the authorized syst *m or (2) the
costs of a system containing these alternatives relative to a system with
an MRS, Further, poE 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 hefore making a judgment on the merits
and disadvantages of the transportation aspects of a waste system
including an Mgs relative to the authorized system incorporating these
improvements,
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Some of the concepts reviewed in DOE's ProA effort are similar to those
improverments discussed in the Mis propesal. The final results of the
PRDA studies were not incorporated into DOE's evaluation of options 1o
imiprove the authorized waste management system. The final results of
these studies—and pok’s evaluation of them-—need to be incorporated
nto the evaluation of options to improve the authorized system before
DOE can make a firm conclusion on the viability and merits of alterna-
tives 1o the Mgs.

We also believe that nog'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 1o assist in evaluating DoE's proposal,

According to DOE, it has not vet determined the costs attributable to sev-
eral important elements of its Mis proposal, These elements include, for
example, the costs associated with financial aid to affected communities
and the state of Tennessee. nor does not plan to determine these costs,
however, until after the Congress has approved the proposal.

Before the Congress can make an informed decision on the MRS, we
beheve that Do should determine the costs of the various elements that
have been identified but not yet quantified by ockwM and DOE's ICE staff,
These include, but are not limited to, the cost of (1) aid to affected local-
ities for mitigating the impacts of the mis 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

DOE has submitted its proposal to the Congress seeking authorization to
construct and operate an Mis facility primarily for waste preparation
and packaging rather than for long-term waste storage. In evaluating
the proposal, the Congress nieeds to recognize that the MRS concepts
embodied in the Nuclear Waste Policy Act and 1or’s proposal are
different
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To evaluate and decide on DOE's request for authorization of an Mks, the

Congress will need sufficient information from DOE 1o permit it to bal-
ance the costs and benefits of the proposed Mis facility and to compare
it with the best configuration of the waste management system autho-
rized by the Nuclear Waste Policy Act. DOE'S MES pre posal does not con-
tain sufficient information to allow such an assessment. In order to
svsist the Congress in its determination of whether an Mis should be

in egrated into the nuclear waste management system, we red ommend
that the Secretary of Energy.

Obtain reactor-specific information from utilities on (1) their need for an
mis 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 pog—-such as rod consolidation,
dry storage, and upgrading for rail transport—at reactor sites,

(3) whether utilities have wdentified other potentially viable alternatives
for the management of nuclear wastes that may be more beneficial than
either the Mis 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 Mis and
present the Congress with the benefits and costs of both systems. This
analysis should include the final results of DOE'S PRDA and ONZoINg sys-
tems integration studies.

Determine the estimated costs of each program element which has been
identified but not yet gquantified.

We asked DoE and the state of Tennessee to comment on a draft of this
report. Their formal comments are included as appendixes | and 11,
respectively. Specific editorial and technical comments have been incor-
porated into the report where appropriate. Major comments and con-
cerns of both poE and Tennessee officials are addressed in the following
SeCTIons.

In commenting on our report. bog raised a nuieber of concerns regarding
our conclusions that bog needs to provide the Congress with additional
information in order to make an informed decision on the MRs.
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DOE stated that the title of the draft report—""pog's Proposal for a Moni-
tored Retrievable 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 Mis.

In our discussions with bok 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,
beyond what has been provided to date, in order to make an informed
decision on whether to authorize an Mis.

DOE strongly disagreed with the draft report's conclusion that more
information on an “optimized no-Mrs system” is needcd for the Congress
to make an informed decision on the Mis. OE commented that we had
not defined what we mean by an “optimized waste management system
that does not include an Mgs.”

As reflected in the final report, we have omitted the term “optimized”
system and clarified the type of information we believe the Congress
needs as a basis for judging the merits of the Mis proposed by pog. We
believe that the Congress needs to be aware of the consequences of not
approving an Mis as well as the implications of authorizing the facilit V.
DOE provides an analysis of the implications of integrating an Mes into
the waste system. However, the proposal does not demonstrate how and
to what extent the waste system authorized by the act, which does not
include an Mis, could be improved so as to maximize the efficient, effec-
tive, and safe manageraent of nuclear wastes. The Congress 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 the system proposed by DOE.

DOE also stated that the advantages and disadvantages of a comprehen-
sive array of potential waste system improvements were described in
the Mis 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 ok 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, DOE's
evaluation of options for improving transportation, such as upgrading
reactors to accommodate rail shipmenis 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 Mis 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 adeguate supporting basis for
DOE's “judgement” that no combination of improvements will provide
benefits comparable to an MRS

DOE is concerned that we “misunderstood and imcorrectly interpreted
Mis costs.” Therefore, we have clarified our discussion of MRs 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 MRs, DOE explained why
certain cost elements identified in the proposal and by DOE's 1CE staff
have not been quantified. pok stated that costs of land acquisition from
one federal agency to another, as in the case of the MRS, are not known
in advance since circumstances for transfer “vary widely.” Since Do
has 1dentificd proposed sites for an Mis and, therefore, the federal agen-
cies that would be involved in the site acquisition, we believe that pog
should be able to define the specific circumstances of the site transfer
sufficiently to provide a reasonable cost estimate.

BOE 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 26-percent contingency factor for costs of the Mis
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 1CE staff indicated that some of these items “could be of
substantial magnitude " We also guestion 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.

According to DOE's comments, costs for upgrading roads, railroads, and

bridges for heavy transport are not appropriate because the Mis cost
estimate includes costs for connecting the facility to highway and rail
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lines. Beyond that, all shipments are assumed to proceed as commercial
traffic. We believe, however, that, beyond connec ting the facility to
highway and rail ines, pog might have to incur additional costs associ-
ated with upgrading roads and railroads leading to the facility if state
and local authorities fail to do so and the operations of the MRS are, con-
sequently, adversely affected.

DOE stated that specific amounts for state and local taxes (or payments
in liew of taxes) and annual impact assistance to local governments were
not presented in the proposal to allow pog “flexibility in the consultation
and cooperation process’ if the Congress approves the MRS, DOE 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, pok 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 MiS to the waste manage-
ment system,” as opposed to being estimated by DOE. In summary,
according to pok, “the Department believes it is appropriate for it to pro-
vide Congress an estimate of the "hard’ costs for Mis 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.”

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

We continue to believe that it is poE's responsibility to estimate all costs
associated with an Mis 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 Mis is worth the
price that utilities and, in turn, ratepayers are being asked to pay. How-
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 Mes facility. In addition, we
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Appendix |
Comments From the Department of Energy

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 GAO draft report states that the Department's
MRS proposal is incomplete, implying that the proposal does not
meet the reguirements of the Nuclear Waste Policy Act of 1982
(NWPA). 1In fact, the analysis GAO 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 prereguisite 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 i{mportance 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
cperators 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,
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GAO claims "DOE hes not determined the extent to which utilities
are willing or able to utilize various operational alternatives,
in 1ieu of the MRS, to manage their growing spent fuel
inventories.” DOF is confident that utilities could manage these
inventories ae long as necessary. That ie 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 Federal disposal system that is permitted
by the MRS and which makes the MRS 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 GAO are improvements that DOE plans to
incorporate as their merits and coste are further determined --
with or without an MRS. Their only effect on the MRS proposal is
to potentjally lessen, but not eliminate, some of the
transportation system benefits offered by the MRS,

in any event, GAO hae not defined what it means by an "optimized
waste management system that dces 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 cnes, 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 remctely
approximate the benefits to be gained from the MRS, 1In
particular, the Department cannot conceive of how systen
development and early deployment benefits can be derived without
an MRS. To postpone & 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 responseé to the second point {nvolving the Department's
characterization of MRS costs, the GAO has misunderstood and

incorrectly interpreted MRS costs in the reports it has generated
on this subject.

Contrary to GAO's title heading "DOE Has Revinsed Its MRS Cost |
Estimate," the Department has not changed its estimate cf the | |
MRS facility costs, except to adjust for escalation, slnce the |
December 1985 review copy of the Proposal was printed ($2502.4
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
Proposal, the Department printed a February 1986 final version of
the Proposal (which it was prevented from submitting) and then

updated Volumes 1 and I1I of that version for submission in March
1987,

What has changed are projections of the incremental costs for
the integraticn 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 (TSLCC) estimate.

The incremental costs, or the net impact, of the MRS on the total |
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
presented in TSLCC estimates is associated with the repository
program; these cost components nre highly uncertain at this

time for understandable reasons. In this regard, it is likely
that the TSICC 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 ccmparable to
the level of specificity contained in the MRS facility designs.
GAO has errconecusly attributed continuing, but justified, large
uncertainties in total program costs to the MRS program and has
used these uncertainties to gquestion 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 13587
TSICC estimate addresses the cost effects of the S-year delay of
the first repository along with the different operating
conditions being proposed for the MRS in servicing the first
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Costs of land acquisition (Item 1) from one Federal Agency to
another ars not known in advance, since circumstances for
transfer vary widely, if, indeed, costs would be directly
incurred. The Department did, however, provide an estimate in
the Proposal of the potential coets of acquiring the preferred
site, based on average land costs in comparable areas. (The
estimate for the land was $2 million.) 1Ia identifying the items
on the list presented above, the Department has consistently
stated that the overall cost impact of items 2 through 4 will not
be significant and is included by implication in the 25%
contingency factor for costs of the MRS receiving and handling
(RéH) building. Ttem 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
provided by the Department does include costs for connecting the
facility to commercial highway and rail lines. Specific amounts
for items 5, 7, and B 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
Froposal. 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 perlod preceding facility operation.) Any cost
estimates for these items volunteered by the Department at this
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
pelicy and of the value of the MRS to the waste management
system, as oppoced to & DOE estimate. In summary, the Department
believes it is appropriate for it to provide Congress an estimate
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 GAQ draft report presented a brief summary of the
benefite 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 GAO 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
stetic comparison of already deployed MRS and no-MRS systems tend
to overlook the importance of proceeding with an MRS as a step to
a repository.
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¥hether or not there is an MRS in the waste management system,
wuch in the way of resources and a large amount of human
ingenuity will be dedicated during the next two decades to
panaging 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
l1ittle learning experience that would be directly transferable to
timely development and operation of a repository. If the effort
were focused on the development and operstion 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 institutionsl challenges of
high-level waste management and disposal will have to be faced at
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 efforis
for the first repository.

The Department appreciastes the consideration shown by GAO
personnel in meeting with us to discuss these concerns and hopes
that these comments will be helpful to GAO in its preparation of
the final report. Additional editorial comments have been
provided to Mr. Dwayne Weigel.

Sincerely,

X
ence F. venp

h§sistant Secreta
Ménagement and Administration
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“

JAMES

STATE OF TENNESSEE

DEPARTMENT OF HEALTH AND ENVIRONMENT
CORDELL MULL BUILDING
NASHVILLE TENNESSEE 37218 5402

£ wWORD

COMMBSIONER

April 14, 1987

Mr., J. Dexter Peach

Assistant Comptroller Ceneral

United States Cenectal Accounting ODffice
Washington, DC 20548

Deat Mr, Peach

The draft Government Accounting Office report DOE’s Proposal for & Mopitored
Retrieval Storage Facility 1e lncomplete (GAO/RCED-87-92) has been rltelul]v
revieved by my staff and other state officiels. The state offers the
following comments on the draft report.

(1) The State of Tennesnee concurs fully with the tonclusio _and
xc(unnendn!on. of the draft rzpurt_, as set hrl..h._l_n Chu_pge_L 5. We

recommend that the GAO's assessment be pruvidcd to the Congress as
expeditiounly as possible.

State officiale were not consulted by GAO {nvestigators during the
preparation of this report (page 17), nor were Tennessee s extensive
techonical review documents listed as sources of inforeation by GAO. 1t
Is gracifying that GAO's findings (reached independently) reinforce
Tennessee’s carlier judgment of the December 1985 MRS proposal. The
state’s conclusions vere expressed vigorously ip comments delivered to
the Department of Energy on February 5, 1986, (A copy is appended.)

,
~

The state strongly recommends that the Governmeat Accounting Office
prepare a supplement to this report, doru-rntml (haugn made in the MiS
iroponll (pow in Congress) since December 1985,

The draft GAO report Is based oo the December 1985 "Review Copy" of the
MRS proposel, Environmental Assessment, and progrem plan, Like GAD,
Tennessee was assured that the final propossl would be "essenttally the
same"” ae the “"Review Copy." This is not the case.

Although our review of the revised proposal s not yet completed, it is
evident that the Match 30 version of the proposasl is drastically
different from the December 1985 version in several tmportant respects.
For example, the new proposal is predicated upon Congressional approval
ol the waste systenm tmplementation schedule set forth {n the draft

Page 6% GAO RCED KT 92 Nuclear Waste Program



R LTI TN NSRRI W -

N

> 1
Comments From the State of Tennessee

Mr, J. Dexter Peach
Page 2
April 164, 1987

Mission Plan Amendment (released February 1987). A revised waste
acceptance schedule is assumed, agalo based on the draft Mission Plan
Amendment., While the estimated total system life cycle cost has
increased by about $4 billlon, the cost of adding an MRS to the systewm
fhias been reduced by §1 btlilon. (The new cost estimates are not
documented ip the proposal.)

{t would be helpful to Congress for the GAO to extend their assessment to
these significant revisions, to examine the data/information supporting
them, and to identify additional "matters for consideration by the
{ Congress” implied by the proposed revision.

| appreciate the opportunity for Tennessee to review and comment ou this
fmportant draft report.

Sincerely,

((xuu. (

AMES E. WORD

;

‘/l‘.‘-‘»y_,/

JEW/RHN/ e

et Mr. Jim Hall
Ma. Carol White
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and Special Studies
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Specialists
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Parsons
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Commercial Waste
Handling and
Storage Systems

Westinghouse

Site, Facilities, and
Radwaste Systems
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A/E RESPONSIBILITIES

* Overall management

e Systems analysis

Geotechnical analysis

SF HLW and RHTRU handling
consolidation and packaging systems

Sealed storage cask and drywell systems
* I[mprovemenis to land
¢ Buildings and building systems

* Onsite generated waste storage and
treatment systems

Parsons
Golder
Golder

Westinghouse

Westinghouse
Parsons
Parsons

Parsons






MRS FUNCTIONAL CRITERIA

e Site

¢ Configuration

¢ Operations

¢ Storage mode




MRS FUNCTIONAL CRITERIA

Function Criteria

et

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

¢ Configuration Licensed independent centralized waste
preparation and temporary storage facility

¢ Operations Receive, consclidate, and canister spent
fuels

Receive and overpack, if required,
packaged HLW and RHTRU

Repository overpack, if required
Temporary storage of waste forms

Concurrent 3,600 MTU/yr receipt and
shipment

60% PWR/40% BWH

R R IR O T s R R S S e e e o =

50 wt% rail/50 wt% truck

e Storage mode  1,000-MTU vault storage
14,000 storage cask/drywell




LICENSING

i




REGULATORY REQUIREMENTS

10 CFR 72 Basic Licensing Requirements

10 CFR 73 Physical Protection of Materials
(expanded by DOE 5632 Chapter IIl)

10 CFR 20 Exposure and Release Limits
(expanded by DOE 5480-1A and
DOE/EV 1830-T%)

10 CFR 70 Inventory Control

10 CFR 50 Quality Assurance
Appendix B (expanded by NQA-1)




SITE COMPARISONS



Item

Size

Infrastructure

' Excavation

Demolition/
. relocation

Seismic

Tornado

Flood

SITE COMPARISONS

Clinch River

303 acres (SSC)
465 acres (Drywell)

Railroad (4 mi)
Highway (2 mi)
Power supply (1 mi)
Water supply (1 mi)
Natural gas (2 mi)

5% MM CY (SSC)
9 MM CY (Drywell)

None/powerlines

0.25 G
360 mph

Above flood plain

Oak Ridge

322 acres (SSC)
429 acres (Drywell)

Railroad (4 mi)
Highway (1 mi)
Power supply (1 mi)
Water supply (3 mi)
Natural gas (1.5 mi)

5% MM CY (SSC)
7 MM CY (Drywell)

None/poweriines

0.25G
360 mph

Above flood plain

Hartsville

317 acres (SSC)
375 acres (Drywell)

Railroad (7 mi)
Highway (2 mi)
Power supply (11 mi)
Water supply (4 mi)
Natural gas (1 mi)

62 MM CY (SSC)
7 MM CY (Drywell)

Buildings/none

0.20 G
360 mph

Above flood plain
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SUPPORT REQUIREMENTS

funcﬁqg

e Administrative
® Security

¢ Site maintenance

e Utilities

* Emergency response

¢ Industrial

Facilities Provided

Administration building
Security building and gatehouses

Site service building, vehicle
maintenance building

Standby generator building,
sewage treatment plant, fuel oil
storage, water storage

Fire station, heliport

Cask manufacturing facility
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RECEIVING AND HANDLING BULDING
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ARRANGEMENT

* Two rai!/truck receiving and unioading areas

e Four shielded processing cells with dedicated cask-
unloading areas

* Two HLW/RHTRU/repository overpack celis with four
cask-loading/unloading areas

* Two canister welding station.

* Two repository overpack welding stations
* 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
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MONITORED RETRIEVABLE STORAGE FACILITY
RECEIVING AND HANDLING BUILD!NG

In Building Spent Fue
Colt 1 Canister L ag Storage 8 +
a

{ ‘neane Cask Loading
and Discharge Ares

Repository Overpack Loading
and Discharge Ares

Spent Fuel Rod
Storage Canister

Waiding and Testin
Area

Disassembly Spant Fuel and
Consotidation Aras

Non Fuei Bearing and Clean
Drum Processing Area

Receiving and Inspation Area



RECEIVING AND INSPECTION AREA

Monitored Retrievable Storage Facility Receiving and Handling Building
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ask anspor! Vet (X3
SAask
Bridge ang
ask Adapters
Cask Cant
R eiving and Inspe Arpn

3 Yoke

Work Plattourm

(. ask .‘.“;:(-vnv for Contamination

{ask H;n-‘!uxg and Decon Room

Cask Unloading Room

2 Operating Gallery

U tikity Chase
Shield Doors

Monorail Crane

Rarrier
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Monitored Retrievable Storage Facility Receiving and Handling Building

SPENT FUEL DISASSEMBLY AND CONSOLIDATION AREA

1 Shipping Casks

Cask Adapter tor Contaminstion Rarrier
1 Contamination Rarrier
4 Fntry Port

5 Entry Port Shield Plugs

A l\[\n,,'.r\qi:.:$n¢v

7 Shieldad Proceas Cell 822
A Shipping Cask Cover

9 Cask Cant

10 Spent Fue! Flamant
11 Spent | ST (}y.ppn.
12 Power Mast

13 Manipulator

14 20 Ton Hot Ceall Crans

15 Log Storage Covers

16 1Lag Storage

17 Lag Storage f‘rv\hnq Ducts

IR Port Grapple

19 Fual Assembiy and Pintiea Grapples
20 Module Lifting Yokes

21 Laser Cutting System

22 Laser Cutting Head

21 Robotic Auxiliary)

74 Intact Fuel Assambiy Upander
25 Fue! Disassambly Station
f) 28 Fuel Rod Consolidation Station
27 Process Svstem Control Console
28 Maintenance Hatch Jacking Mechaniam
i g 29 Maintenance Match
0 Wall Mounted Manipulstor

11 Shielded Process Ceil Comaminstion

Barrier
1?2 Sacondary Waste Shradding System
13 Drum Lidding Station
14 Grid Infead Chute
15 Drum/Filter Cart

f uel Dizassembiy Module




Monitored Retrievable Storage Facility Receiving and Handling Building

SECONDARY WASTE PROCESSING AND DECON SYSTEM

P ——
‘»

4 Drum Guidance System
Crane w Drum Grapple
8 Drum Transler Cart
Co ndary Waste Shre "i"",,‘ Syete
R M tenance Ha
3 Ramg
1 N Na 211 ! iat

srapple w/Decontam St

12 Drum Swipe Arm

13 Ovearhead Crane w/Manipu

t4 Filled Drum

Transter Carnt

15 Filted Drum Transfer Piatform

I8 MHVAC Fier Drum

17 Secondary Waste Pr
System Control Statio

1A Ohservation Window

19 Airiock

M) Crane Maintenance Ro

wessing and Decon

n

om

21 Crane Maintenance Shiald Door

an

Operating Gallery

23 Clean Drum Storage




CANISTER LOADING AND WELDING AREA

Monitored Retrievable Storage Facility Receiving and Handling Building
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Canister hng atior
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Forge Press Restiraint

Maintenance Haich Jacking Mechanism
Maintanance Haich

Plug Grapple

Pintie Grapple

Fauipment Lifting Yoka

Shielded Canyon Cell 98

Maintenance Ares Shieid Door

Crane Maintenance Ho

| yearvation Window

Opersting Gallery

Clean Canieter and L id (‘“*[‘3‘“ Pryct
Carousel Lift Mechanisam

Carouse: Tanister Rack

Guide Rail L it Machanism

Clean Caniaters

Shield Door

Access Corridor

Lift Mechaniem Mydraulic Pump System

L ET,

Ceanister Lid (,,.{\(‘:' Q'rl‘l“"' Tuhe

Canieter | lpander No 2
Canister Pgss-Thruy Cart
Canister Pass-Thru Shisld Door
15 Ton Crane Rails

Shisided Procass Ceall #2
Decon Celt

Shislded Carvon Cell #5




Monitored Retrievable Storage Faciiity Receiving and Handling Building

CANISTER OGVERPACK AND REPOSITORY
OVERPACK WELDING SYSTEM AND SHIPPING PORT




SPENT FUEL CONSOLIDATION SYSTEM
PWR SETUP

Laser Strongback _ 11, Upper Die

1

K\ x 5 2 lLaser Probe " 12. Stap Lowenng Device

NN 3 Secondary Waste Removal System 13, Crud Collection System

N i 4. Fuel Assembly Clamping Module 14, Gnpper Carriage
5 Spent Fuel Assembly 15, Gripy. "+ Drive Package
6. Downender Drive Package - - 16 Sermcwcular Rod Configuration Structure
7. Clamping Module Nesting Pads 17. Machine Base Plale
8 Muitpple Fuel Rod Gnpper 18 Moduie Lead-in Lug
lz 9 Horizontal Combs Disassembly and He - > g Lug

0 Vertical Combs

766597 1C



Cell
PWR
Fuel

Cell

3 n
RWR

fuel
Rail

Truck

§?

nloa
‘?{,v\
’ ] ‘\
s A
2.1

.
2.0

r
d ask
Yehicl
hrs

hrs

hrs

3.5 hrs 4

1 0 4.0
Disassemble
.';z‘.\‘; idate
nlonad Fuel Rod
erit Fuel Load Canister
25 hrs/can 31.85 hrs/can
{ hrs/can 1.85 hrs/can

hrs/can 7.25 hrs/ran

7 hrs/can 7.25 hrs/can

Seal Weld
inister

fest

Decon.

—

.9 hrejcan

1.9 hrs/can

1.9 hrs/can

1.9 hrs/can




NUMBER OF SPENT FUEL ASSEMBLIES
PROCESSED YEARLY

Transportation Controlling SF Assy (1) Required

Hot Cell Mode Rate Processed/yr' ' Number (7
1 PuR *50% Rail, 50% Truck **5.69 hrs 2302 2338
A1l Rail 3.85 hrs 3403 2338
A1l Truck 6.0 hrs 2184 2338
#2 BWR 50% Rail, 50% Truck **7.63 4007 3870
A1l Rail 7.25 4217 3870
A1l Truck 7.7 3970 3870
13 PWR Both Systems at 20% Capacity 436%** 154
BWFP & o i 0

*Design Basis
**Weighted average based on 6:1 Truck to Raii Shipments
*+*Worst case A1l Trucks
(1)Process based on 50% operational efficiency
(2)Based on 60% PWR, 40% BWR



BUILDING SUPPORT SYSTEMS

* Remote high activity radwaste system

* Low level radwaste system

®* 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

¢ Analytical laboratory

* HP and personnel support systems



STORAGE FACILITIES



Mode

Restraints

Monitoring

Retrievability

STORAGE SYSTEMS

Primary - sealed storage cask
Alternate - drywell

Cladding temperature <375°C

HLW centerline temperature < 500°C
HLW canister temperature < 375°C
Category | construction

Temperature
Interior environment

Sealed storage cask

Drywell contents

Via R&H facility for inventory verification,
repair, and/or shipment
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DECOMMISSIONING



DECOMMISSIONING

Sealed storage cask Decon as required, seal, and
store on site

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

Receiving and handling Decon equipment and building

building as required, remove all
equipment off site, and seal
building

Support facilities Remove all support facilities




